
increase or  climinntion of one 1,esults in tile iii- larly good ol)port~inity for \:,o~,li in this dirixtior~.  
arc easily obtained, and reaclily 

tlie first oldel -i .e. ,  sec~ilnr cooling, hcnting studied. They present great varieties of forlu, wlticl~ 

of the s u i ~ ,  nncl : ~ s t ~ o n o i l ~ i c  are freqnently not in any degree rclateil to tlic atlult 

crease or climinutiori of all. If'tlic ageilcies of They arc : ~ b ~ l i i d : ~ ~ ~ t ,  

strcsses -be neg- 
lected. the otlicr agcilcies a i c  i~nte~depeliclc~it characteristics. Indcetl, crustacean larvae seen1 al . 
in  sucli a nlnilner ilint tlicie is :L tc~iiclc~icysccii-
larly to  establish nn niiil cloubt- c q i ~ i l i b ~ i l ~ m ;  
less s11cl1 a n  cquilibrinrn ITonltl bc csi:~blisliccl 
in  a period i ~ o t  of gient  leiigtll coasiclcred 
geologically. B u t  tile :~geilcies of the first 
order c o n t i r ~ ~ ~ o u s l y  tlestroy the stalic ecl~iilih- 
riuin, wild, c o ~ i j o ~ n c d  111.0-nitli  tile otlicrs, the! 
duce thc sequcilcc of chst~lgcs cliscovcretl ill 
geologic history. 

Thc  ia tc  of illtclrlnl cooliilg is ~llanif(lstly 
climiiiisliing. a l ~ d  1111~ sicists iiicllnc t o  tlic o l~ in-  
ion tliat the  lieatiiig tlnc to  the s ~ u i  is tiiminisll- 
ing. From this stand-point, theli, tllc rate  of 
clini~ge in gcologic histolv is  s e c u l a ~ l j  dimin- 
ishi11a On tllc other hand, t11c sccondarg =':
agencies 

most like n distirict gro11p of animals, and may be 
stuclicd as such, with tlle extra advantage tlint they 
are liigllly variable, ant1 undergo rapicl metamorpllo- 
sis. 601ne of t,lie possibilities of such researcli may 
be seen by a sllort col~sitleratio~i of tlie different forms 
of tlecapocl men. 

To malie tile subject clcar, i t  will be necessary to 
give a brief clescription of three types of decapod 
larvae, corifinii~g ouraelves, lion~ever, o111y to  si~cli 
points as particnlnrly concern us here. Tlie first is 
the type, ~rliicli is undoubteclly tlie oltlest, kiio\rn as 
tlie protozoea. I t  is a co~ilparatirely rare forrn, being 
founcl in a fern riiacrcuan species (Pcneus, I,ucifer, 
Enplia~tsia). I3'ig. I reprcscnts sucli a larva. As fa,r 
as concerns us, tlie peculiarities are these: tlie long 
body consists of a large ceplialothoras, a rnore or' less 
complete thorax, and a11 abilo~nen. The i~nportarit 

ill byof clinilge iilcreasc r tEc ie~ ic j~  point is, Lliat all of tlie rcgiolis of tlie body are repre- 
reason of inc.rcased heterogc~icity in tllc s t ~ u c -  
turc  of tlic crust. F rom the irieg~ilnritics of 
tlic upper sulf:,icc, and  tliosc probal)ly existing 
a t  the lower, as  st~ggesteclby m a n j  facts, tlie 
crust is hcterogcneous in thicl~ness ,  a ~ l d  ilol~bt-
less is bccoming more so. It also bocolncs 
inore aiicl inore Iieterogei-~eo~is in constitiitio~l 
by tlie progressing dif'c~clitiation of i ts  p:lits, 
eshibitecl in thc clirersilication of geologic for- 
matioils. density, tcil~liernturc, colltlocti~ ity, hy- 
dration, ailcl c.hcmica1 wild litliic:rl coi~stitution. 
'rliis illtcrllnl l~etelogeneity renclcrs tlic crust 
more s c n s i t i ~ c  to external agri~cies  of chnngc, so  
that  n srnaller arno~ui~t clia11gc scrrcs  of p r i m a ~  
to til~locli n given ainoui~t  of secoilclarj change. 
A t  thc present stage of geologic ~,esearch tlic 
facts arc  not sntlicient to  establish tlie rluan- 
t i t a t i ~c rclntioil bet\\.ecn the dirniiiislied rate  
of clinngc fiolll tile piiinary n q c n c i e ~  :inti tlie 
ineleased rate of cliai~gc l'rom the secondary 
agencies. I t  is  tlleicforc impossible to  pretli- 
cwtc 3113' ~ a ~ i n t i o nin the 1:lte of cliallgc fiom 
the close of alchacan time to tlie resent. 

scnted. Wlien vicwed fro111 above, the part of tlie 
body composed of llioras and abtlolnen is seen to be 
very sle~lder ant1 ~veali, and to exte~rd for a long dis- 
t,arice baclrwards. A second important point is tlic 
method of locon~otioii: unlike ail other forins, tbn 
anteirnae, i~istcad of being sensory organs, are usecl ill 
loconiotioii. They are large, and coverecl with swim- 
rnir~g-hairs, mliich corlveit them into paddles; ailel, by 
moving t l~ein to and fro, tile protozoea slowly propel3 
itself by a series of jerks througli tlle water. 'L'lu: 
telson is a third irnportar~t fea t~i re :  it is slllall, bcilig 
in our figure no broader tila11 tlie abdoriien; it i.; 
usually forlied, and carries a nurnber of long spilies 
(typic;tlly seven, tl~ougli the iin~iiber wries) ; i t  is riot 
a swinlrnir~g-orgair,--a. point of particular illtorest. 
One other feature mnst be me~il.ionetl, -tlie usual 
thongli riot ~liliversal absence of protective spincs. 

A second type is tliat of tlic ordinary macrui,aln 
zora; c.g., tlie larva of tlie, co~ninoii s l l r i in~.  Suc11 :L 
zoea is represented in fig. 2 .  IIerc we find a niunber 
of clianges. First me see that  only t ~ o  regions of t11(: 
body are present, tlle cephnlothoras arid the abdornen, 
the tliorax beirig ~tnrepreseuted. Thc cephalot horas 
is not very diffe~.ent from th:tt of t l ~ e  protozoea. Tire 
abclo~nen is, however, very different: i t  is distinctly 

,J. IV,  PC)WI:LL.d i ~ i d c dinto segments, all of mllicli are well deveiopc?d ; 

EVOLUTION OP ? 'HE L)ECAI-'OD ZOEfl.  

PRIX~IPI,ICSapplicable to atl~ilts are often equally 
applicable to larvae. I n  tlie discussiori of 11atura1 se- 
lection most writers have confined themselves to adult 
animals and their reaction upon environrnerit. There 
is no reason, however, why the principle sliol~ld not 
he extended to incl~tde larval forms; and, itidecd, to a 
slight cstcnt this has already been done. Weismar~n's 
'Tlleory of descent ' proceeds upon tliis line, and ill- 
c-licates some of tlie important results wliicll ]nay arise 
Srorn such researcli. Crl~stacean offcr partictl- I ;~ r r i~e  

it is tolerably thicli, and is a. ~nucl l  more powerful 
structure thml the eorresp~onding part of the proto- 
zoca. The muscular :tnd usually tlie nervous syster~l 
is veil (levelopetl. 111sliort, tlie abdoinen is rnuclt 
Iiiore perfect t l ~ a ~ i  The locomotion ofthat  of fig. I .  
this xoea is elltirely different from tliat of the proto. 
zoea. I t  does uot use its a~itcirnne for inoving, b~t t ,  
propels itself vigorously with powerful stroltes of its 
abdo~iien, after the niallrler of the lobster: at  least, 
tliis is its 11iotio11 when ti.yi11g to escape danger; and 
tliat is all that concerns us. I11 correlation wit,h thi83 
clia~iged locoinotioii, tlie antennae have alterccl thcir 
forni, and are now tnle sense-organs. On t.he othe?. 
Iiaiid, tlie tt?lson h:bs hecorne broatlent?cl into a fial 



swirnniing-organ. I t  is 1n11cli broader tllari tlie rest 
of the abdomen, arid is used as a pnclclle to augnlent 
the effects of the powerful strokes of the abdomen. 

PIG. 1 .  -I'rotozoea of 1,ocifer (nftvr Ilroolis). Klc. 2. -Zocit 
of Ge1)ixi. l g r c .  3. -%oc;~  of I'iinopens. I'ro. 4. -Telr;on of 
Iknopeus  zoc;1. 

J t  still retains a nuniber of spiuer, but they arc nsn-
ally quite small. 

A third typc is tlie yoea of the o~.iliumy crab. Fig. 

3 is sllcli i~ zoea. IIerc re see a number of strilting 
pecnliarities. As in t.lie sllriinp zoca, Ire find no 
nlicldle bocly; i.e., the thorax is absent. The abdo- 
men is qaite s~nall ,  and always occupies a character- 
istic position. Instead of being stretched out I~ehiud 
the l~ody, as in the shrirnp zoea, it is bent nnder the 
cephalotllorax, as in the figl~rc. Still another modc 
of locomotio~~ I t  is true that occasion- is here found. 
ally it nscs its t:~il; but its ordinary locomotion is 
neither with antennae nor abd~nlell ,  but by means of 
its first t,wo pairs of miasillipeils. These me ve~,ylong, 
and carry 1n.rge nunlbers of swimming-hairs, arld serve 
as oars, with which t,he zoea pntlclle3 itself along. I t s  
motion, wllile s~vifter t l ~ a ntlint of t,lle protozoea, is riot 
so rigorous as t , l~a t  of tlle sl~rinipr. Tlie tail has be- 
come modified into a form half~vay between the tails 
of t,lie other t,n-o 1arva.e described. I t  is sonie~vllat 
broadened, and probably has a slight n~otor  functiolr ; 
111it its chief usc is protection (fig. 4 ) .  Tile most 
~ioticeablefeaturc is the very rern:~rIiable cep1ialotho.- 
ras. This is of cnormous con1p:~rative size, cntirely 
corerilig the body wllen the abdomen is ilesed. I t  is 
further armed with a rlumbcr (usually foar) of lo~ig  
spines, wllich projcct in difft:re~rt directions, and are 
s t r o ~ ~ g  No one can be in doubt as to t>hc arid sliarp. 
use of this nrrangement. The large ccpha lo t l~o r ;~~ ,  
nritl~ its resisting spiues, serves as a protective casc for 
the ~noi'c ilelicate organs miti~iri; antl, further, when 
the abdo~ncn is flcsecl, the spines of tile peculiar tel- 
son are placed in sucli a. position as to give sdditiorial 
pi'otectioli, bcing tlicn tlirectccl forwal.ils. 

NOW, is there any corinect,iorr bct~vecn these tlirce 
forms, and is i t  possible to discover any esljlanation 
for their pcculiaritics? I n  the first place, connparatire 
eiribryology s l i o~~-s  gooil re:~-ons for believing that Ihe 
Arst type, protozoea, is the olt le~t,  and that  the  oilicrs 
arc deriveil from this form. Tlie evidence canriot be 
Iicrc tleclnccil, but may be found by rcfcrring to Claus, 
13rool;s, or 13alfo11r. Assuming, tllen, this to be the 
case, t l ~ c  clnestion resolves itself into the simplcl one, 
what caused the protozoen to undergo changes whicll 
conyertcd it into the retnarli;~ble zoen Eorrn ? 

li simplc cxperinient,, casily performed by any onc 
at tlic seashore, suggests an  answer. Tlic esperinlcnt 
is simply to endca~or  to catch a specimen of each of 
these tgpcs of larvae wit11 a moderately sillall clippii~g- 
tube. I t  will be ~loticetl that all of the larvae seem to 
have a dread of the suction ~ v l ~ i c h  is prod~icecl Ily the 
tube; and all n-ill swinl away from it? u i ~ l c ~ s  i t  be too 
strong. I t  lvill be f~wtlier seen that it is next to im- 
possible to catch tlie ~ l ~ r i ~ n p  IIe tfarts anray zoea. 
mit11 tlie vigoroi~s strolies of his tail, and, nnlcss the 
fisl~ermnnis very q~~ ic l r ,  Some of tlic crab he  is gone. 
zoeas ~vil l  beeasily caugllt; bnt they mill he seell, upoil 
exa~nir~at io~l ,to hare doublecl tlieniselves up into as 
co~n[~ac ta m:t<s as possible, mi t l~  all tlieir spines pro- 
jectir~g, a l ~ d  consec~nently in position to offer the 
greatest cleferice against ene~nies. Otller crab zoeas 
will be fonnd not so easily caught. If the zoca fi.;hed 
for be of the species figured, or, still better, bc the 
larva of Porcellana, and t l ~ c  dipping-tube bo small, 
it n-ill be found impossible to catch it. The long 
spincs project so far in different directions, that the 
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larva cannot enter tlie t~ lbe .  Fir~ally tlie protozoea 
will be easily canght: it smi~ns slouly, and ca~niot 
escape tlie tube; nor does i t  present projecting spines 
which prevent its entrance into a small orifice. 

This simple experiment teacl~es ~ t sfour tliings : lo. 
The dread of suction esllibiteil by all forms inrlicates 
that  their cliief enemies are small animals, l:irgely, 
perhaps, fishes which s~vallom tlieni in their widely- 
opened mouth ;2 O .  Tile beliarior of tlie macruran zoea 
shows evidently, that, in its strnggle for existence, 
it relics for its protection upon its power of flight, 
anil this gives 11s irririlediately a liint as to the mean- 
ing of tlie broad tail; 3 O .  The crab zoe:is rely for their 
protection, not upon flight, bnt u p o ~ l  the cfficacy of 
their defe~iiive armor, either as an actaal defence, 
whose resistance banes  the jaws of the fisl~, or as 
an apparatus wllicl~ prevents tlicir entering tlie inout11 
of a small enerily (this consiileration inlmediately 
explains the use of the exccssirely long spines in 
l'anopeus and whichPorcel la~~a,  seen1 to be such 
encnrnbra~ices to tlie freedom of the larva) ; 40 .  The 
protozoea seems to possess Ilene of these me:lns for 
protection; aud, indeed, in cvery respect the proto- 
zoea seems ill protected. Its slow, hesitating motion, 
its long ~veali abdon~cn, its long antennae with tlicir 
nnmeroiis sminlming-hairs, -all render it easily en- 
t,aiigled by rubbish, and ca~ i ly  cauglit by any enemy. 

Talci~ig all of tliese points into conside~.ation, we 
get, s~~ggestions as to a possible ex1)lanation of the 
reinarBable diffcrcnces between tlie crab and the 
shrinlp zoea, - tlii'fcrctlces ml~icll seein dificnlt to 
understal~d, since the 13ri~cl1yura and i\lacr11ra are 
evidently so nearly related. All decapod larvae are 
freely swimming anirnals, gaining their ow11 living 
I)y an  active se:trcli for food: tliey are therefore sub- 
jected to a straggle for existence precisely similar 
to that of adult a~iirnals. 'I'lie principle of natural 
selection mill be ar potent lo select and niodify tllenl 
as it is in sr:lecti~~g If, there-and ~noclifying aduits. 
fore, we asilune tile protozoea as an original form, 
we must espect to fit~tl it in many cases highly niodi- 
fied, and rriirst expect in inost larvae to find, not a 
protozoca, but a greatly different form, and one better 
adapted for tlie struggle for existence. Nor most we 
he s~rrprised if the einbryologist coiiles to the co~rcln- 
sion that  the modified larval stages do not represent 
stages of ancestral I~istory. 

That the protozoea larva is not well adapted for a 
strnggle wit11 nunneroos ene~nies is ericlent to any one 
mllo observes horn easily it is captured. Assnniing 
that this is the early larval form, we sl~onld not ex- 
pect, froin wliat me lrnow of the worliings of natare, 
that such an evidently weak form wo~ild bepreserved, 
except in isolated cases. To adapt sncll a 1:~rva to a 
more effective struggle, there are three inetllods: the 
larvae may be largely increased in numbers, which 
wonld, of collrse, increase the clla~ice of tlie species 
for survival; or they niay develop powers of flight, 
\vhicli will enable them to escape their enemies; or 
the larvae mag develop some sort of defelrsive armor, 
which will enable then1 passively to resist all ordinary 
attacks. Abandant exarllples of each of these ~netkiods 
may be found in almost any group of tlie animal Itiug- 

(lorn, but problbly no be!.tei instances tlian t l ~ e  larvae 
in question; and t.his is a11 the inore interesting, since 
it sho!vs that  sonle of the principles affecting adults 
also in a similar way liave their influence on larvae. 
With these poirits ill mind, it is possible to explain all 
of tlie iiuport,ant differences bctrveen tlie protozoea 
and the two zoea types. 

Wllat explanation can ~ v cfind for the sliorte~ietl 
body? Two esplaliatiorls for tlris can be found, both 
of which probably 11ad their influence. Tlle posses- 
sion of snch a long, weak, allnost fui~ctionless hind- 
body as is fou \~d  in the protozoea is certainly calcu- 
lated to render its pos~essor a 111ore easy prey to 
cnernieq tllan it monlrl bo were the hoily more coin- 
pact. Thc sliort,cniiig may tllerefore be si~nply a pro- 
tective measure. Or a second principle has probably 
had even niorc influence. Tliere is good reason for 
believing that  the atnomlt of energy of a developing 
aninla1 is limited, and, if expendetl in one direction, 
cannot be employed in a second. If, for csa~nple ,  
a. child over-develops its brain, its body is sure t o  
suffer. Now, tliis principle has had n similar effect in 
our Inrrae. 111the protozoea thc energy of dex-elop- 
mcnt i.1 evenly distributed to all parts of the body. 
The resnlt is, tliat Ire find here a larva wit11 alil~ost 
all of the body preseiit, bnt in a Ion- state of de~~elop-  
nient: tlie larva is co~~seqnently coml~aratively wealr. 
If ,  hon-ever, tlie clevelopnient of :L part of the body 
slioulcl be postponed, the parts wliicl~ did develop 
conid reacll n greater state of perfcction, since the  
whole energy of development could be tlirectly turned 
to~vard tlicir perfcclion. I n  all existing zoeas the  
development of the thorax has been thus postpo~led. 
Tlle zoeas are found, therefore, to be nlucli more 
vigorous tha11 the protozoeas, their ~llusculnr and 
nervous systeill is better clcreloped, ancl they are in 
all respects more fitted for an  actire struggle for 
existence; ant1 tliis apl~lies equally well to  the ma-
cnwan or the crab zoea, and mill assist in accounting 
for the absence of a thorax i n  thc two forms, - a  
point wl~ich  sec~necl a great tlifiiculty to Balfonr. 

In  ot11er respects the crab alrd the sh~.irnp zoea have 
taken two different lines. Tlie macrurau type lias 
become modified for its strnggle by acquiring great 
powers of flight: Tve find its body, therefore, long and 
slim; but, nnlilre the protozoea, it is very powerful, has 
well-developed mi~scles, and a broad, patldle-like tail, 
which, mill1 the assistance of tlit: powerful al)domen, 
forms an effective organ of flight. Every t11i11g which 
might irnpede its motion has disappeared. Tlle an-
tennae are sinall, arid the otlier appendages are such 
as to yreseilt no hinderances. The ~ l ~ o l e  body l ~ a s  
become adapted to its swift motion. 

On the otlierhanil, tkie crab zoea lias taken a differ- 
ent line, and has developed, instead of a power of 
flight, a defensive armor. I t s  cepl~alotllorax has en- 
larged, llas become strong, and lias tleveloped a Iium- 
ber of defensive spines, whose use has already been 
noticed. I ts  tail, not l>articular'ly needed for smiai- 
ming, has not developed into a broad plate, bot lias 
become an augmeritatioii of t l ~ e  dcferisive armor by 
t,he form and position of its spix~es. Some species 
have carried this line of deuelopmcnt still farther, 
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anil are provided witli eiloriuoasly long spiiies, Inany 
times the length of the body, wliicli effectaally pre- 
vent their being swnlloncd by small ;rriinials. The 
development of tlie s~~ i i i ous  protection woultl seen1 to 
be correlated with the absence of a smin~rniiig-tail. 
Sorue sl~ecies (Piilr~otlierc:~, Ta l i~ i r a )wlliell do riot 
possess any of tllese sl~incs shorn a tc1ii1cnc.y tolvard 
a modification of tlic telsoii, ml~icli lii~s in tliese cases 
become quite broad aiid flat. 

7TTe may assnrtie, Ilieii, that a t  oiie t i~iie the tleca- 
pods, or the ste~ii  troll1 n-liicli they arose, uniaei~sally 
possessetl a larval stage sorne~vll:rL siriiilar to llic forrn 
I r~iow~i  As the struggle for esisteilce as a protozooa. 
became more aiitl inore severe aillong tlie Crnstacea, 
modifications arose ~vhicli tooh two tlirections. 'l'lie 
adults I)ectrme cl~ariged; aiid there arose iri this way 
the different types ~vliicli we lino~v as Aiioailwa, 
Bracligura, and Blacrura. Cut at  the same time 
~ i a t u m lsclectioli hatl its infinenee 11pon the free larvae 
quite illdependent of its inflneiicc upon the adnlt. 
Tlie larvae, therefore, also beca~ue sloxvly uiodified for 
t,lieir olrn protection; arrd f ro~n  tlie 11rotozoea arosc 
the zoea types, with tlieir iiifinite v:lriet.y. I t  is clnite 
evident tliat tliese cliaiigos may talre l?lace in tlie larvae 
mitllout n~aterialiy nffcctiiig llle adult, for the cir-
currlstances bringing them about inflne~ice the 1:rrvae 
alone. Still it is probable tliat h:t\)its aild fotin of 
tlic adult may Iiave sotile infll~eizcc upon tllc geiieral 
shape of the larvae. Tile larva ~i lns t  cventnnliy 
trmlsforin itself illlo the ailnlt; aiicl tlie more nenrly 
it npproaclies tlie atlult form, tlie less radic:~l vil l  be 
tlle cliat~ge. TVe call tlle~~efoi~e ~uiclerstaiid why the 

zoea of tlie ~vall t i~lg ailininl, silcll as the crab, mo111d 

develop protective apparatns, xliile tlie zoca of tlie 

rapidly-snii~~rrii~ig moult1 arquire orgniis of 
J I a c r ~ ~ m  

flight. We have tliei.efore all explanation of the t v o  

Pacts, t l ~ a t  the larvae of tlie greater groups exhibit a 

certain unity, mliile witlliri a given genus the cliffer- 

ent  species iilay x~idely vary. IT. W. Coss .  


2'1IE ELXPLOSIOL\~S ON TIIE UATDEIl-
GlZOUlYD X r l  I L  TVA Y S  OP LOL\'DOL\~. 

T ~ I Eex~losIo11 of Feb. 25, a t  the Tictoria st:ttioii, 
Lotitloll, lends interest to tlie official i,el)ort of Col. 
Majendie, on the results of nn i~lvestigatioil of the cir- 
ril~n.;tances attericliilg tlie exl)losioil near the Praetl 
Street station, on tlie :lOtll of Oclober ltist, and the 
one be t~~ee r i  Chariirg Cross n1ic1 ~'estininstcr stations. 
The first explosio11 occul.red i l l  a tii~lliel abot~t  a hun-
dred arid thit,ty-eight feet distailt frorn tlic station, :rs 
tlic 7.52 P.X. trctiii w:~s l):issiiig. l'lie daiiiagc ill tlie 
tunnel consisled of a vcrticnl crater in tllc x~all abont 
twelve by thirteen iiiglies, aridfonr to six iticlies deep. 
Tinlnediately below tliis crater, arid extentling abo~ l t  
fifteen inches alorig llie wall, \vns a I~orixoiltal crater 
about sixinches deep, partly in tlic ballast, niltl partly 
in the brick footing of tlle tu~liiel. The flinty b:tllast 
i ~ i  this crater was consitl(?rably splinteretl, and tlie 
brick footing pulverizetl. ,I two-inch iron gas-pipe 
ran along tlie mall at  a heigl~t of ten inches. A leligtll 
of tliis, measuring fourteen feet, was blon.11 an.ay, oiie 

encl beingninc~li torn aiid tr~risted, and tlic ~vholc piece 
l ~ e i ~ t  At a distance 01 fiftc!cn into the form of a bow. 
inches froni tllc? wall, and parallel with it, was mi iron 
s\vitcll-rod, consisting of an  inch antl a quarter gas- 
pipe, s ~ ~ p l ~ o r t e t l  iron rollers at  tlie level of t.lic on 
~xi ls ,  froill vliich it was dista~lt  two feet nine iilcl~rs, 
the rollers being fised oil a \aoodeii plaiili lnicl on Llie 
bal1:ist. 'l'liis board liatl about fo~ i r  feet of its lellgtli 
blon'n to splirit,ers, aiid a large piece tlirowli upon tho 
rail, and sonie of the wheels of tlie train passed over 
it. 3 leiigtli of the switcli-roc1 incnsuriiig about tn.o 
feet, and correspoacliiig es;lctly wit11 tlie portioil of 
tlie gas-pipe xvliich sustained tlie maxirilnm injury, 
n-as blon;n out, the central part of this cletaclied 
pol.tioii being split up and torn. Tliis piece of switch- 
rod also bore ~narlcs of tlie whecls up011 it. A telc-
gi.apli cable, ruiiliing along the wall at  the height of 
eight feet aiid a lialf, was cut by tlie explosion. Tlie 
mnlls of tlie tunnel r e r e  scored somewhat by the 
slinrp clibris blown against tlie~ii, arid the end of a 
sleeper opposite the crater, but partially protected 
by tlie ballast in mliicli it v a s  embetltletl, h,zd a naln- 
ber of pieces of splintered storie driven deeply into it. 
Tlie rails were e~itirt'ly uninjured. 

The injury to the pzssing train mas corifi~ied prirl- 
cipally to tlie last two carriages of tlie six coiilposi~lg 
t i e  t  i I n  tliese tlie greater part of the glass xvas 
brolien into s~na l l  fraglueiits. Palieis and partitions 
Tvere shattered, tlle roofs and floors dist~ubeti, the 
foot-boards brolien, aiid tlie cari,iages seemed to be 
co~nplctclj~ of ormreclied, yet 110 part the franiing 
rumling-gear was injured. Tlie gas tliroupliout the 
train mas esti~ig::nislied, get tlie apparatus mas found 
to be ~uiiiijured. It is interesting to note, tliat tlie 
iiijury to the train was not corlfined to tlic side 11pon 
mliicli the explosion took place, but extelided also to 
the oppositc sicle; and in the case of oiie carriage tlic 
dainage was iiiost inarliecl on that  side. Sixty-two 
persolis wcre iiljmccl by cuts and colitusiorls frorn tlic 
l~ieces of gluss and d80ris, mid, in one or tmo cases, by 
fractnre of tile drum of tlie car antl by severe shoclis. 
F i re  of the injuretl were colifiried in  the hospital for 
:L colisitlernble tinie. 'rlie breaking of tlie glass and 
pat t i l~gout of tlie gas occurred on the surface, a t  tlie 
opeliiiigs of tlie t~unnel, for a distance of three 111111- 
clretl and fifty feet. 

Tlie second explosion, mliicli occ~urecl almost si- 
multaiiconslj~ witli the first, toolr place at  a, point two 
liu~itlrcd and forty-one garcls frorn Cliaring Cross, alicl 
fonr l~niidrecl and eiglity-cighl yards fro111 1Vestlniri.- 
stcr. As it occurred opposite a bay, the only daui~agc 
clolic \v;ts tllc brenliillg of glass, aiitl the extiiictioli of 
the gas in both stations; tlie injuring of tile telegraph 
aiicl teleplioiie wires for about sixty yards; tlie for- 
niatiori of n crater in the ballast, nieasuring about 
three by four inches, and olic incli deep; aritl tlie 
L p i t t i ~ ~ g 'of the nnlls of the turniel, on tlie side of tho 
esplosioti for some little tlistal~ce to the riglit arid 
left of the cratci., and on tlie opposite side for a some- 
what greater distance. The rails wcre entirely un- 
iiijureil; but the e ~ t l s  of two sleepers, close to the 
point where tlie explosion occnrretl, snstairied some 
in j~ug .  


