
by TYeismann's, partiallj- libelates lii~nself 
fro111 tile confusioii as  to  indi\iclnality, and 
p r o p o ~ ~ i i d sthe hypothesis of a lebenqfe~ment, 
vhich lie supposes to  11e contiiinally renen etl 
in  protozoa. wliicli he tlins assnmes to be po- 
tentially ini~riortal. I I c  also fails to  recognize 
tha t  the true cl~restion is, not mhether singlc 
l~rotozoa clie, hilt ~ ~ l i e t h e r  they forin scnesce~lt  
c j  cles. 111 tliis error he is  fo1lo11-ecl b j  Cholo- 
dowsli-y.' 1~110 also admits that  ca tmal  cleath 
is  restricted to the  mnlticellnlar aninials. but 
overlooks wlint mo~ild be its oiily possible 1101no- 
logne ntnong yroto,:oa. 

Goette ieems to ]lie t o  h:ive lnncle a clistinct 
aclvance beyoiid his precleccssors, Sor 11c has 
attempted to show tliat thcre is a death com- 
mon to :dl organisms. Es1)ecially is  his co~lcalrr- 
sion that  cleat11 and repiodnction are  intiinately 
connectecl t o  be noted as  iinportnnt ; ba t  his 
thought appeals t o  inc often vague and ob- 
scnrc, and t o  many of his T iems I can h j  no 
means assent. I 11a~e just asserted that cleatli 
aiitl reproclr~ction arc intimately connectccl. 
NOTI?, if my theory i i  correct, i t  is el ident 
that each cycle. l~lforc, it is  coi~ipletelj  ex- 
haustecl, must 1)rotlucc the initials of nen 
cycles : hence the coi~ilection in time between 
maturitx, or tlie npproach of deatli, arxl scxu:il 
reprodnction. By spec~ilation upon the few 
available facts,  I Iia\e reached the following 
hgpotllesis. Originally each cell of a c j  clc 
was a clistiilct iiiclividual ; the exhaustion of t l ~ c  
last  cells of the  c j  cle cctusecl them t o  1)ecoinc 
sexual bodies and to coiljugate ; conjugation 
renews tlie power of d i ~  ision in tlle co~ijngatecl 
indivicluals. and tllerenith a nen. c! clc is  be- 
gun.  Subsecjnently ~inxlticcllulm ai~iulals 11ere 
evolretl, aacl 111 tliesc the same phenomena 
rectu : bnt some of tlie cells ha1 e heco~ne spe- 
ciallj organized, mid thereby incapable of as-
srmrilig the sesnal  state : hcnce, n-llen tlie encl 
of the cycle approaclics, only a fen cells be- 
coine hcsnal, and tile a n i n ~ a l  (or  p1,znt) is ma- 
ture. Tlie Iiiglicr organisins 1)econle s c s n a l l ~  
a c t i ~c ing grown for :ionly after l l : ~ ~  consicler-
able period, I~c~c:ir~schtile\- still pieseivc the 
primitive l(~1:~tioil. Senility is tlie cc~islrise?~tle 
relz of' scsrial rcp~otliiction. I 1iol)e to dis- 
cuss the innttcr fullj in a ~~leiiioii- n liicli 1am 
now preparing for tlie 1)ress. 

I t  is e~ ic len t ,  that.  aceorcling t o  this liypotlie- 
sis, sexual reproduction tlcpends on the  ex-
haustion of the cells. Tliere are  manj- f~xcts 
Ii-nown to confirm this view. Tlias aillong men 

1 ?. 13iitschli (1S8?), t;eii;rnlii:n uvbcr lcben nnd tod, Zool. 
rlnzetgrv, v. 61-(ji.
' X. Cholodon.sky ( I S % ) ,  Toil I I I I ~n~~st('rbli(.illieiti i ~dcr 

tl:iermclt, Zool. rriizrtgr?,,v. 204, 26:.
,' A. (+oettr (1883), l i c l~erdell ul 'rl)vong ~1r.stodcs ( i lnnl l i i l rq  

and I.(,ij~zi!!, 1883, So), 11. 81. 
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tlic reproclnctivc period begins sooiler nrl.lrn 
they are  ill fecl. Among many of the lower 
p la~ i t s ,  rcl)i.ocluction is  iiicluced by defective 
nutrition. I believe that  nutrition and repro- 
clnct~on arc, indeed, opl>osecl t o  one another, 
hilt by no mcani in the sense taken ky Carpen-
ter  anc! Spencer.' While I consicler that  the 
impairer1 nutrition causes the effort t o  repro- 
d r~ce ,  they belie^ e that  reprodnction is  opposecl 
to  nutrition, constituting a t ax  which with-
drams just so liluch from the parent. Un-
donhtedly, in those cases n here the parent,  in 
consequence of a, secondary adclitio~i t o  the 
oflicc of genesis, lias t o  supply foot1 t o  its j oung, 
reprocluction may cletrnot from growth, but ,  
el ell in  such cases, only sometimes. Carpenter 
ant1 Sl)c>ncer's vl-hole arguinent rests upon tlie 
:issuinl)tion that  the  power of assimilation is  
only j r ~ s t  equal, or :ibont eqnal, to the demnilcls 
of  tile parent. I t  is, however, perfectly well 
l<1101~11that  the reverse is  true, ancl that tllcre 
is  in  most organisms n large sarplrls of assimi- 
lation possible, which is used wliene~-er tlie 
fiui~ctions clemancl i t  : llence in  most cases the 
ieconclary taxes of rcprocluctioii can be wliolly 
or niainly paid without calling on the gion,th 
chal)ital of' the parent. Spencer's a prior i  ar- 
gumentation I collsidcr superfici:d : i t  has  led 
hiin t o  an esaggeratetl idea of a n  opl~osition 
which esis ts  in nature. hnt  is  not general. 
AIoreorer, Spencer has mistaliell tile cart for 
the horse : anixnals clo not stop gron ing he-
cause they begin t o  reproduce, I ~ n t  they bc~gin 
to reproclnce because they stop growing ; or, 
more strictly spealiing. both events are doe to  
one cause. -senescence. 

I t  ~vi l l  be seen, npon reviewil~g tlie pieceding 
paragraphs, that tlic \ i e ~ v s  I ad\-ocatc a i c  op- 
posetl to all tlie otlirr opinionr upon tlie nature 
of death mliicli hake been iloticecl above. 111 
a memoir I am nom a t  work L I ~ O I I ,1 hope to 
array st large number of observ:itions to  clerend 
tlie tlieoly or~tlined in this essay. 

C. 8. h l r i o r .  

A~~~E;JI?ICAI\~  FORA P P L ~ ~ ~ I \ ~ C E S  DEE1'-
SEA I N Y E S  TTGd T I O N  

The wire dredge-rope. 

ZT mas a revolution in  deep-sea clreclging 
metliocls, when tlle cun~hcrsorne hempen rope 
was discarcled for one of' wire, measuring 
scarcely Inore than one-tllircl the same diame- 
ter, stronger, Inore dnrable, and less expensive. 
The  introduction of wire-rope mill not a f e c t  

' T17ilii.?nl R .  Calpcllter, F ~ i ~ l c i p l r sof physiology, senera1 
airil conlpal.;ltivc (3d cd., I S S l ) ,  p. 5'12. 

11. S~X'IICW, of biology, vol. i i .  pi. v i .Tile l~r inci l i l r~i i  
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thc interests of tlie small-boat clreclgcr ; nor 
can this material be used to advantage without 
the aicl of steam, but the active competition 
now esisti~ig with regard to cleep-sea esplora- 
tio~is innst needs render its adoption ncLcessary 
by all large expeditions. 

Hernp rope lras einployed in all cleep-iea 
dredgings up to the winter of 1877-78. One 
of the most se~ious objections to its use is the 
ainonnt of spactl it occupies, esl~ecially vhen, 
as i11 tlie case of tlie Ciialleilgcr, tweiity-five 
thousand fatiloins are carried. 011tile Por- 
cupine, only three thouiand fathoms of' tmo- 
and-a-half and tvo-iitch rope, weighing :[bout 
fifty-fire hundred ljouncls, vere supplictl : hut 
for tile conl-e11ie11t storage and ha~icllinq of 
tllis there mas required a Tonr of twe1it.y great 
iron pins, allout tn-o-and-a-li:\lf feet i11 Icngtli, 
projecting o ~ e rone side of the quarter-deck 

few men arc rcquirccl for the operations of 
d red~ ing; and the reeling-in can be performed, 
in case ofnecessity, by two men only, one stand- 
ilig at  the hoisting-engine, tlie other at  the reel. 

\lThcre the dretlgings are confined to depths 
less tllan a tho~lsand fathonis, as was the case 
witli tlie steamer Fish Wan-k, the hoisling-
engine may be clispensed with, and the rope 
led directly to the reel, which can be made 
snficiently strong to withstand the strain put 
npon it in nsiag so sniall a quantity of rope. 
With oljcrations simplified to this estent, a 
single laall c:rn coiltrol both the lowering and 
the reeling-in ; the additional help being se-
q~~irecl to liailclle tlie dredging apparatus o n l ~  
on the deck, and to start it on its downward 
passage. 

As to economy of time, the wire rope lias a 
cleciclcd advantage orer l~elnp or manila. Sir 

froin the top of the bulwark. WIT ille Tliomson states that 
13ut a far grentcr o~3j~ctioll to helnl)-rol~e is <<Therecan be no doubt that in any fIltIlre exile-

the length of' tiiile iequirccl ill lnaking a deep- dition, or, w h a t e ~ e r  scale, it would be an  unjustifiable 
sea dredging nitli it ,  as esperi-
enced by Sir \Tyrille 'L'l~ornson. 
and all other deep-sen tlrcclgers 
prior to tlie past few !ears. rn oa@@
1869 the Porcupine dredged in the 
Bay of Eiscay, ill a depth of 2,435 
fathoms,one requiringOn the Chal-for haul. some ten hours 

lengels an entire clay n oultl be con- 

sulliccl in d~edging 01. trawling ill 1 16. I .  -c OBPIIRATIVE STZB OF UTLFTIGI.-ROPES. 


depths of from two thousand to 
tventv-five hulidred fathoms. ..-..-- -

For tile lltilizatioll of steel-n-irn rolje for 
deel,-sea dredging, are indebtecl lo t ~ l c  
fortunate suggestion of Professor Alesallder 
Agassiz, ~ v h ofirst recommendecl its nsc ; and 
to Coiilmancler Sipbee,, U.S.X., lT7T-ho prac- 
ticnlly demonstr,zt&l its snperiolity over all 
otlic.1 liiilds of dredging-rope, and perfected tile 
method of handling it. The first trials were 
lnntle 011 tile coast-sorrey stealller Blalic. 
dretiging ill the Chlf of nlesico, ill the ninter 
of 1877-78. The size of rope tllell selectctl, 
ancl since employed by both ;he coast sur] eg- 
and fish commission, inensures o~l lg  1; inclles 
in circumference, and has an ultimate strenglli 
of 8.750 lhs. The chief ad\-niitagc~s of vire 
rope, in the n~oi~cls of Mr. Sigsbee, are " coin-
paetness, strength, durability, neatness, fncil- 
ity of handling with a small force, celerity of 
operations, and economy." The entire amount 
lequirecl to make the cleepest dredging can be 
stored upon a single drum ~vhich occupies but 
an incol~spicuoos position on the deck. But 

(F?o,,r Sigibee's ' Deep-\en solc??dcng.') 

waqtc of tinie and space to ilc:glect the use of wire 
forsoundii~g,and wire rope for dredging and trawl-
ing; 111ltit see111s to me that  even the use of these 
slroilltlbc simplified, alld rnaCle Inore coInples." 

Prof. TI. N. IIoseleg has been el-en inorc 
gcllerons ill liis acl~non~leclgine11ts in; ~11~1  a 
lecture on cleep-sea dreclging, delirered before 
the 1Log.al illstitution of Lonclon in 1880, and 
pnblislietl in 1Yatu~sfor April 8 of tlie same 
yens. he spolre of the nclvantages of wire rope, 
ml~icli ha] e nlreacly been alluded to. 

Accessories to wire rope. 

Anlong the importa~it accessories to tlie rlse 
of mire rlretige-rope, which have been intro- 
cl~lced in this country, may be n~entio~led mi 
iinprol-erl for111 of nccumulator, a. set of sa fe t  -
hooks for attaching the tramls, and several pat- 
t e r ~ ~ ~of dreiiging-bloclrs. 

The Sigsbee accnmuiator (fig. 3) ,  ~vl~icllre-
places the pattern formerly employed by the 
English, and which has since been ac701)lecl on 
the French steamer Talisman, mas first asrd 
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on the stetuner 131ake, in 1878. I t  consists of 
a number (26 to 37) of rubber car-buffers, ar- 
ranged for coml~ression .on a central rod, ancl 
separated from one another by thin brass gnide 
plates provided with lliths or fillets, which 
prevei~t the bufers from corning in contact with 
the rod. IJntler strain applied a t  the lower 
end, the accnmnlator elongates, and when re-
leased from strain is restored to its former 
length by the elasticity of the buffers. The 

FIG.  3. - ~ [ ~ S B E E ' SACCU- P I G .  4. -'FH& BAFETY-

XULATOII. Z'OR nEB1'-SEA HOOIiS F O R  ATTACH-

DREDGING,  W I T H  DIIEDGE- I T G  T H E  EE.4N-TRAWL 

RI.OCK ATTACHED. TO T H E  DRB(>.ROPE. 


BEIO\\'N I N  1)B'PAIL. 

amount of extension afforded b~ the Blake's 
accum~tlator was six feet, which, nccorcling to 
the experience of Com~nnncler Sigsbee, is q~ii te 
sufficient ; the principal purpose of an accu-
mulator being to indicate the ainouut of strain 
after fo~~ l ing ,  clreclgc-rope has ancl when the 
been haulecl tight ancl is nearly vertical. The 
English accutnulator, consisting of a number of 
long elastic rods, was intended to reliere the 
first strain a13011 the rope ia  casc of foaling. 

The safety-l~oolis (fig. 4) inventetl by Capt. 
Tanner, U.S.N., w e  an ingenious device for 

releasing tlie beam-trawl in case of its fouling 
irretr ie~ably, ailil thns relieving the strain upon 
the rope which might otherwise break a t  some 
distance al)o\!e the bottom, thereby en ta i l i~~g  an 
additio~ialloss of rope. They consist o f n  stout 
steel spring enclosetl in an iron cjlincler, and 
controlling thr opeliing ant1 closing of a pair of 
h e a ~ yiron hoolcrs, ~ ~ l ~ i c l i  project from one end, 
and can he adjusted to detach a t  any poiilt be- 
tween three tliousanrl and six t1ious:~ncl pounds. 

Coinmancler Sigsbee first improved the dredg- 
ing-blocl<s. I u  the clecli-bloclis. tlie sitle plates 
are free to revolve ; biit in that n.hic.11 11a11gs 
pencl(1nt from rhe boom end, the3 are pinned 
to tlie strap, and connect~cl 1,- socket-bolts, 
wllic11 are intellclecl to prevent the dredge-rope 
from getting between the side plates and the 
strap. The clredging-hloclis s~~ppliecl to the 
Albatross have no sicle plates ; ancl the shcave, 
which is of brass, revolves on a series of brass 
friction-rods surroundi~~g the steel pin or axis. 

Sieves. 

Con! eilient s i e ~  es for n.orLing o\ er the n~ i sed  
materials after they have been landed upon the 
clecli arc very important acljancts to the dredg- 
ing work. 

The larger proportion of the contents of the 
clredgc ancl trawl frequently consists of rnud or 
sand, which requires to be ~ a s h e d  from the 
specimens before they can he preseivecl or 
stuclietl. Many different d c ~  ices to accomplish 
this sifting or washing ha\ c been tried, both 
in this country ancl in Europe : but of those 
now emploj etl by the Fish-corn~nission. only one 
has been borron~ed : the otheri. two in number, 
h a ~ i n g  originated wit11 this s u r v q .  The three 
patterns of sieves arc inteudcd for different 
purposes. The si~nplest is a nest of circular 
sieves similar to those figtired in Sir Wjville 
Thornson's ' Depth5 of the sea.' and used for 
sifting slliall quantities of material by liantl, in 
a bncliet or tub of n7ater. 

'l'hc rocker or craclle sieve (fig, 5) is desigaed 
especially for waslling the contents of the 
dredges; aild the table s i c ~ c s ,  for the great 
Inass of material mliic11 so often comes up in 
tlie trawl ; but tllc lattei has been found so 
useful for all Lintls of morli that it is now most 
corilrnonly employed, especially as it fortns 
in itself a large nncl con~~cnient  sorting-table 
aioi~ntl ~ l l i c h  a number of persons call stancl 
a t  a time. 'l'he caradle sieve mas cle~isccl by 
I'rof'esso Verrill in 1872, to afforcl the means 
of rapicl ~vashing over the side of the ~ e s s e l .  
It is semicj li~idrical in shape, the car\ ecl hot- 
tom and sides consisting of two thickllesses of 
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wire 11cttiilg ; tllc lon~cr  having a strong ancl 
coarse ~nesl i ,  and designed to give strength t o  
the upper netting \vhich cletermiilcs the size 
of material which can be r ~ ~ a s h e dthrough. 
The  end pieces are of wood. rectangular 
box fitting into tlie top  of this sic\ e ,  ancl hav- 
ing a coarsen ire bo t to~n ,  is sonletimes employed 
for the pnlpose described belonr in the next  
pattern. Tile table sieve was the joint i n ~ e n -  
tion of Pl,ofessor Verrill nnd Capt. Cllestcr in  
1877, and m:rs originally intentled to  receive 
the contents of the tiarvl which had l~ecn  pre- 
~ ~ i o a s l j  I t  consists of dumped upon the deck. 
a large recat:ing~~lar \~~oodc i lfl-ame, supporteil 
upon lcgs of n con\enicnt height. and with a 
bottonl of hcavy galvanizetl wire-netting wliicll 
s e n  es to  support the real bottom of tlie sieve. 
This  is  of fine wire-netting fitted to  a remov-
able frame. 12hove this is  a second, hoppcr- 
shaped f~fi.ame-work, covered untlerncath nitli  

coarse netting, and proriclecl a t  nhoul the 
middle of the sicle nit11 cleats wllidl rest 
upon the upper edges of tlie main frame n hell 
the  three frames are nestetl t o g c t h e ~  Sir use. 
Tlic trnn-Is are  einptieil into the hopper frame. 
mliicli retains the coarser objcjcc+ts, allowing the 
smaller and gerie~.ally mole tlelicate specimens 
t o  l)e n~asllecl out on to  the finer netting below. 
This  ar~.:tngement of sicves has l>een founcl 
l o  g i ~ e  gieatei sat isf i~ct io~ltllnn any other 
for ~vasliinq large cpantities of material, and 
lieeps the \l)ccinliws in better condition. 'L'he 
untle~, pal t of the rnain frame is corel.ed with 
heavy canr as ,  nhicli s e n  es to  direct the water 
t o  the cnllvns tube in  the centre, : ~ n d  thence 
orc r  the side of the vessel. 

Mr.  Jmlics E. Belrcdict, nnturalist on the  
ste:uner .'Lll)atross. 1125 recently ndcled a n  inter- 
esting feature to  this s iere ,  for collecting ancl 
cleaning the forx~ilinifera taken in tlie t rnnls ,  
ancl of whicli nlany qnalts n e r e  frcqnently 
~vashed  away a ~ l d  lost h v  the old ~nc thod  
a t  c r e l y  haul. The  cmivas tube is  simply 

arranged to lead into the sicle of n casli placed 
close t o  tlie sieve, nncl from n l ~ i c h  the \later 
escapes a t  a slightly higher le lel  on the 011130- 
site sicle. T h e  h e a ~ i e r  particles carried t h r o ~ ~ g h  
the tribe h -  the great  force of the curlent are  
thereby gi~ren a cllailce t o  setlle in  the cask : 
the lighter sedi~nent ,  co~nposcd mostly of fine 
mucl, 11:issing off' t h i o ~ ~ g l l  the outlet. After 
the washing has I~een accomplishecl, the water 
I en la i~ l i~ lgin tlle barrel is  dccantecl o r  d r a ~ n  
oif' through n sipl~on.  The  washing, in  botli 
the crndle ancl table sieves, is  accompli~hed b j  
111cai1s of' a strcain of water supplied througil 
a hose. Thc large sieve fignrcil on the cleclc of 
the Fr('11ch stcamel Ta l i s~nan  in a recent nuai- 
her of Lcc nat t t~e(see Science, xol. iii. p. 453) 
appears to  partalie of the cllaracter of the table 
sieve above describecl, although its details arc  
not s l~omn.  

RICIIAI~I)H \TIII:UX. 

TIIB adventaroas journey of 1\Iacnair, disguised 
as a rlatire physician, into Iiafiristarl has given us 
the first testimony of a European eye-vr,itriess to the 
characteristics of that country and its inhabitants. 
Withoat recounting the itinerary, or specially tletail- 
ing the perils of the traveller, ~vliicll were riot few, 
i t  may be mentioned that  a part of his route lying 
between Nirga aud Lorverai 1iot:tl was at  an altitude 
of 10,430 feet above the sea-level, rvinding through 
the snow between heaps of stones, wl~icli cover the  
remains of &Iohammedans assassir~ntcd by rhe Iiafirs. 
Elphit~stone relates, in his ' History of liabul,' that, 
on the occasiori of a sacrifice, tlie prayer offered was, 
"Defend us from fever, increase our ~veultli, liill the 
i\lnssalmans, and after our death aclinit us to Para- 
dise." I t  appears that  none of their religious duties 
are better attended to by the? Iiafirs than that of 
lriliing tile Alussulrnans J l n c l ~  the sarne ilnportance 
is attacl~ed to it as belonged to licad-hunting alnong 
the Dyalis, and no young Kafir is allomed to marry 
until he has liilled at  least one. A very similar feel- 
ing would seeril to exist towarils li3uropeans. 

Rafiristail ernbraces an area of some five thousand 
square miles, limited to the north by the s t ~ ~ p e ~ ~ d o u s  
crest of the Hindu Iiush, of wl~ich  at  least one pealr 
rises above: twenty-five thousand feet; on tlie south 
by the Iiunar range; and oil the east arid west chiefly 
by the Alisliang and JCur~ar rivers. Tliree distinct 
tribes -the Ramgals, TTaigals, and Bashgals -corre-
spor~d to and o c c n ~ y  the three principal valleys of 
the country, the last being subdivided into five 
clans. The Taiga13 are reputed to be the most 
numerous, arid occupy the largest valley. Each tribe 
has a distinct dialect, but all have nlauy words in 
common. I n  general, the three tribes have few 
relations v i t h  each other. Altogether, they are sup- 
posed to number aboat two hundred tliousand people. 


