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S C I E N C E .  


d~iring the 100 c lap  of the exposition, with 
over 4 ,000  lights burning, there was not at  any 
time a suspension of light from failure of the 
appliances of the Eclison electric ligliting com- 
pa11J-.'' 

Of the arc-lights, lamps were cliosen, one 
a t  n time, from thc circnits. and iiiserted in 
the same circuit ill tile pliotoineter-rooill, care 
being taken that no cliange mas mnde in the 
circuit adjustments. Indicator-cnrtls mere 
talten fiorkl the c~lgine used, during the test- 
ing of each lamp. The strength of cnrrent, 
ailcl fa11 in elcctro~notive force, were also cle- 
terminecl with an nmperemeter and roltmetcr ; 
but, as only relatiye results were dcsirctl, these 
instrnme~ltswere not gracloatecl. 

The photometer-bar was fifty feet long ; a i d  
tests sliomecl that there was no reflectio~i ri- 
tinting the results, from the dead-black surface 
of the walls of tlie room. The photornctric 
tests vere  mntle with nu E:dison incandescc~lt 
light as a standarcl. Fifteen tests froin ca~ldle 
to incn~~clescent, and ten from incailclcsce~lt to 
arc lights, vere inaile for ench lamp, five arc- 
light testr being between the same ii~unber of 
tests of the standard. 

Tlle arc-light mas cnt out during the tests 
of the standard, nntl 2 new cup mas allomed 
to form 1,eforc the nest  sel of tests was inacle. 

The dynamos were worlied to their full 
advertised capacity in regard to the number 
of lights ia the circuits ; ai1d four lights mere 
testcil in each ease, wit11 the following 1.e- 
sults : -

- .- - - -. 

I Je,ltley, 'no1nsonIlouzton. 

Total  tlulnhcr of light8 in circuit . . . . 
Total mecliai~icnihorse-po~vei~. . . . . 

Average liorizor~talintc~rsilyin candles . 

Averilgc intensity per horse-power . . . 

Relative eflioiency of lamps from light, 


cnrreiil, and fail in elcctrolnotivu force . 


From these tests, a i d  an examillation of 
the clynamos. lamps, regulators, ctc., the 
awards rrere made as follonrs : to tlie I~~clison 
conll~any, for isolatecl lighting, ineclals for the 
best i~lca~ldescent system and light, ancl for 
the best cljaamo aacl lam^ for the incandes- 
cent light ; to the Fort TVayne Jeniiey electric 
lighting coinpanjr, medals for the best systenl 
and dylia~llo for arc-lighting ; hut, to the 
Thornson 15oustoo electric liglltiilg compaily, 
a rneclal for the best arc-light, because, " while 
the light of the Jelliley mas sliglltly stronger 
per horse-poo-er of electrical energy used in 
the lamp, it was not cluite so steacly as the 
Thomson IIouston." 11. SV. EATON. 

T H E  LATE Jlrz. DARWIN ON INSTIATCT.l 

AT the nieeting of the Lini~ean society this even-
ing (Dcc. 6) a lligllly i~ltercsting posthumous paper 
on Instinct, by Charles Dar~vill, mill be read and 
discussecl., We have becil favored with an  early 
abstract of the same, which we here present to our 
reaclers. 

After detailing sundry facts with reference to the 
migratory instincts of different animals, Mr. Darwin 
proceeils to suggest a t l~cory to account for them. 
This tlleory is precisely the  same as that  wbich was 
subsequently and inclependently enunciated by 31.11.. 
FVallaee ill ATc6ture, vol, x,  p. 459. Thus, to quote 
from tlle essay: " During tlle long course of ages, let 
valleys become converted into estuaries, and then 
into wider and wicler arms of tlie sea;  and still I 
can well believe that t l ~ e  impnlse [ol.iginally due to 
seeking foocl] wllicll leacls the pinioned goose to  
scra i~~blenorthward would lead our bird over the 
trackless waters; and that, by t,he aicl of the nn-
known power by mllicll rnaily animals (and savage 
Inen) can retain a true course, it would safely cross 
the  sea now covering the submerged path of its 
ancient jouraey." 

The next topic considered is that  of instinctive 
fear. Naay facts are given sllowing tlle gradual 
:tcquisition of sncll instinctive fear,. or hereditary 
dread, of man, during tlie period of huinan observa- 
tion. These facts lei1 Mr. Darwin to consider the 
instinct of feigning death, as s l~own by sunclry species 
of animals, wben in the presence of danger. Seeing 
that 'death is an unltnown state to each living crea- 
ture,' this seelued to him ' reinarliable instinct: ' 
ancl accordingly he triecl a number of espcrinlellts 
upon t l ~ e  subject mitli insects, which proved that in 
no oiie case dicl the attitnde in wllic11 the animal 
'feigiied death ' resemble that  in ~vhicli t l ~ e  arliinal 
really died; so that  the instinct really arnounts to 
nothing else, in tlle case of illsects at all events, t  h ~ ~ 
all ii~slitlct to relnairl motio~lless, and tllerefore incon- 
spicuous, in tlle presence of danger. From the facts 
given ~vit l l  regard to certain vert,ebratecl aniin:~ls, 
110~-ever,it is doubtful how far this explanation can 
be applied to tilein. 
,L large parl; of the essay is devoted to 'Niclificatioll 

ancl habitation,' 'ivith tile object of showi~ig, l)y an  
accnmulation of facts, that the complex instincts of 
nest-bnilding in birds and of constructing various 
kinds of habitations by ~nammals,  all proba1)ly arose 
by gradual stages under the directing influence of 
natural selection. 

The essay concludes wit11 a number ef 'miscella-
neous remarks ' on instincts in general. First tlle 
variability of instinct is proved by sundry esainples; 
liest the fact of double i~lstincts occurring in the same 
species; after \vliicll, " as there is often llluch diffi- 
culty in ilnagini~ig how a n  instinct could first have 
arisen," i t  is tliought "worth while to give a few 
out of rnany cases of occasiorlal and curious habits, 
which cannot be considered as regular instiilcts, but 
which might, according to our views, give rise to 

1 From Akture of Doc. 6.  
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such." Finally, cases of special cliflicully are dealt 
~vitli. These may be c1;tssified under thc following 
be~itls:I. Similar instincts in unallied aninlals; 2. 
Dissirnila~ instincts in allied animals; 3. Instincts 
apparently detri~uental to t,he species which exhibit 
thern ; 4. Instincts performecl only once during the 
lifetime of an animal; 5. Instincts of a trifling or 
useless character; 6. Rpecial difficulties connected 
wit11 tlie instinct of migration; 7. Sundry other ill- 
stincts presenting more or less ilificnlty lo  tlie theory 
of natural selection. 

The ' co~lclusion' of the general gives a s~rr~rr~at .y  
principles ~ r h i c h  have \~t,ell set forth by the wholc 
essay. This, therefore, me sl~all  qnote in estenso :-

"We have in this chapter chiefly consiclrreil tile 
instincts of animals ur1dc.r the point of vier7- 1%-hether 
it is possible that they could have bee11 acquired 
through the llleans indicated or1 our theory, or 
whether; even if the simpler ones could have been 
thus acquired, others are so complex and 77-onderful 
that they must have been specially elldowed, and 
thus overthrow the theory. Bearing in rnind the 
facts given on the acquirement, tliro~lgh tlle selec- 
tion of self-originating tl'iclis or n~odificalion of in- 
stinct, or through trainil~g and habit aided in some 
slight degree by imitation, of hereditary actions and 
dispositions in our domesticated animals, and their 
parallelisln (subject to having less time) to the in- 
stincts of a~i i i r~als  in a state of nature; bearing in 
mind that in a state of nature instincts (lo certainly 
vary in some slight degree: l-iearing in rr~ind llpw 
very generally we find in allied bnt distinct animals 
a gradation in the more co~nplex instincts, which 
shows that it is at  least possible that a complex in- 
stinct might have been acquired by successive steps, 
and which, moreover, gc~lerally indicates, according 
to our theory, the actual steps By ~vhich  the instinct 
has beell acquired, inas~l-inch as we supl7ose allied 
instincts to have branched off a t  different stages 
of descent fro111 a comnion ancestor, and therefore to 
have retained, more or less unaltered, the instincts of 
the several lineal ancestral forms of any one species, 
- bearing all this in mind, together with the certainty 
that i~lstincts are as important to an  animal as their 
generally correlated structures, and that in the strug- 
gle for life under changing conditions slight modifi- 
cations of instinct could hardly fail occasionally to be 
profitable to indivitlnals! I can see 110 overwhelming 
difficulty on our theory. Even in the niost marvel- 
lous instinct l c n o ~ ~ n ,  that of the cells of the hive-bee, 
we hare  seen how :I simple instinctive action inay 

be wonderful that far more llumerous and flagrant 
cases could not be detected, if it were not that  a 
species n~llicli has fitilecl to beco~ne modifii:cl and so 
far perfected in its instincts that it coalil continue 
s t r~~gg l ing  of tlie same region, wit11 the co-i~lliabitants 
moulil silr~ply adil one more to the myriads which 
have beconle extinct. 

" I t  may not be logical, but to my imagination i t  
is far  more satisfactory, to loolr at  the young cuclioo 
ejecting its foster-brothers, ants making slaves, the 
larvae of the Ichneuinonidae feeding within the live 
bodies of their prey, cats lrlaj-ing rvith mice, otters 
and cormorants wit11 living fish, not as instincts 
specially given by the Creator, but as very sinall 
parts of one general Ian, leading to the advance-
ment of all organic bodies, -Mnltil~lp, vary; let the 
strongest live and the mc~aliest die." 

ON the November, Dr. Grine~vetzl<g clescribed, 
before the Geographical society of St. Petersburg, his 
travels on this islanil. FIe first started on foot on the 
$ Allgust, vit.h Kri~voslieya and a Sarnoyede ( a  fern 
of whom are found near I<arrnaIculy). The weather 
mas beautifnl, the ther~nonleter ,5O C. ; but soon after 
reacliing a mon111,ain TT-ith a very extensive view, 
where they passed the night, they were overtalteil by 
a violent snow-storin, a ~ l d  compelled to retnrn. I n  
April, 1853, the Samoyetle Hametz crossed the island 
to tlie south-east coast, and found Samoyede c h u ~ n s  
(tents). Hearing of tliis, Grinewetzky, accompanied 
by I-la~netz and another San~oyede, set out in sleds 
d ra~vn  by dogs. They had scarcely any food for the 
dogs, hut were assured they wonld find plenty, as 
wild reindeer 1%-ere abundant. This proved not to be 
the case ; and on the fifth day the poor dogs were 
near starving, when a large herd of reindeer was 
met. Many shots mere fired ~vithout effect, due to. 
the dificulty of seeing distinctly, as the men's eyes 
Tvere rlluch affected by t,he reflected sunlight, and, 
in addition, their llands were benunibed by the cold 
( - 20° to -250 C.). A t  last two were Irilled, and the 
dogs saved. At first a nnmber of very steep parallel, 
ridges, principally of black slate, were enconntered. 
At  some places, hard and exceedingly steep snow- 
drifts had to be avoicled by ascending the surround- 
irig I~ills. Excepting these drifts, tliere was b11t little 
snow, as, if loose, it was swept away by the strong 

lead to results ~vllich fill i l ~ e  rnind with astonisl~n~ent.  cast-sonth-east wirid prevail i~~g. After the water-
"Moreover, it seems to me that  the very general slled between the mestand east coasts is passed, the 

fact of the gradation of complexity of instincts within conntry beco~nes a lorn plateau, and the snow softer 
the  limits of the same grollp of animals, and likevise and rather deep arid regular. 011the '*'ia ilSr , with 
the fact of two allied species placed in two distant t l ~ etemperature at -27O C., they prepared to return, 
parts of the world and surrounded hy  ~vholly different as they had already proceeded two days farther than 
conditions of life, still haying very ~ n u c h  in coinmon n.as intendetl, and no c l l l ~ ~ n sn-ere in sight; and, al- 
i n  their instincts, support our theory of descent, for though one of the Samoyedes said the c h n n ~ s  were 
they are explained by i t ;  whereas, if Tve loolr at each only three miles clistant, they began the return. 
instinct as specially endowecl, we can only say that  This expedition is important as the first crossing 
i t  is so. The i~nperfections and mistakes of instinct of Novaia Zcrnlia by civilized man. According to  
on our theory cease to be sarprising: indeeii, it wo111tl info~mation collected by Tjagiu (1578-79), Palihtus-


