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est  and nlost perlr~ailent usefulness, only when 
it f~llfils this i~ite~lt ion as far :is possible. 

\TThetlier tlie words we Iiavc quoted, and 
others of a, similar tenor, 111~rk a cha11ge of 
opinion on the part of the director of tlle New- 
York statioii, or are 0111- a clearer expression 
of con~ictions preaioasly held, mc do not un-
dertalie to saJ.. 111 case, glad 

to see the veight of this iinportailt institution 
cast in fayor of the sciei~tific couccl)lion of' an 
experiment-statioil. Tile gre:i.t ueecl of ng1.i-
cultare to-day is not llejv of pl:Lllts, 
or improved breeds of nninlnls ; nen- 111cthoCls 
of cultirating the soil, or illlproT-e(l systelns of 
f:irming. All these, ancl 111:iny othcr like 
tllings, are good ; but tile t n 7 ~  
:Ire bcttcr 1ii10n-ledge of principles, aiid gre21.t- 
cr illtelligellce to them. F~~tbt5 latter 

lye lnrlst looli to our agricl1ltur:il ~cll00ls : tllc 
fornlcr n-e slloulcl reqnire fi,orn espcrimellt-
slatioiis. 

-

\Ce (lo ]lot llolcl tllat all esperiinent-st,;o1 
stlonld ilerer uildertalie to origiilate or test 
nc\v varieties of plants :uiid niiiinals or nc~v  
:tgricultoral in~tliods,--often n-ark of this gell- 
,erxlcharacter T,,ill be (lemandcd of it lIv tile 
public, aild mill prove of great 1)ublic utility, - rnation; but llis strictures seen, to assitme t,I~at all ~ I I C  

jIut, in o,,l, i t  sllo,,ld llot lle to inform:~?ion which tilo appeal brings in will bc 1.e- 
garded by 11s as a safe b;~sia for conclusio~~s.  The 

be, or to  apl3car lo be, tlie chief end of tlie a.ppea~ is, of course, ~nerely :t iirsi, step, for wilicl~ it 
st51tioil, ~ 1 , ~lnilltls of morii arc ~ , ~ t l ~would be clifficnlt to imagine ally effective subs t~iute ;  

tlie laws and principles ~inderlging agriculture ; 
and, secoild, the experimental farm, devoted 
rnaiiily to carrying out upon a farixing scrtlc 
the priilcip1i:s worlied out by the es1)eriinent- 
statio~l. 

1;E':TII'BIIS T O  THE' EDTTOR. 

*". Co~ve"ond~'7~18 V C Q ~ L C ~ ~ C ~  T f ~ e~ X T B  to be U S brief nspotsihlr . 

w?ite?,'.s '7~fc?ii,o
i s  i i i  a11 C ( L ~ , S  vpyliii,ed U S  p ~ o o f  of  good fuith. 

Psychical research. 

y ~ ~ ~ two articles n~lrich iss~ie of Oct. i 17 co~ i t a i~~ec l  
of p,o,l ,,,, for  tile fu t l l re  of ' psycllic:rl re-

~ttal'c11' ill A~ni~r ica .  Of t l ~ e  first, llie editorial arti- 
cle, I ~ ~ r c d  I t  is cordially \velco~ned by mysag lit,tlc. 
,,ilea,,,, allti lllvself joy its recogllitioll of tile far-
reacilillg i l l l ~ ) ~ l . t ~ l l l ~ e  of all el1terl)l'i~e ill the fu~ t l l e r  
tlevelog~neiiL of ~vl i ic l~  o11r society will, we hope, go 
llalld ill l,;,,lc~ ,.itll yoius, 1r7itll tile sccollcl article, 
on 'psycl~ic force,' onr agreemer~t is less complete; 
but we still iind ~iotllin:,' to cornplain of in the general 
ai.tii,l(le of tile ~listillgllished \Triter. IIe, t,oo, 1.e~- 
ognizes tllc? li,git.in~acy of tile inquiry, wllile clearly 
aplw(?lwn(ling its difficulties. H e  describes wilh en-
tilt: justice the two opposed classes betwcerl rvl~ich 
l)sycl~icalrescarcii has to clcar a path, -the party of 
easy creditlit,y, and the party of easy incredulity; 
and Ile poiills out with 110more tllan proper e~nplla- 
sis the rigorous caution which every forward step 
den~ands.  F1,aucl a ~ i d  superstition have ~ ~ a t u r a l l y  
seizect oil wh:lt scierlce has so systematicaily neg- 
lected; and t l~ose  who now ei~deavor to talce the 

froln the scielltific side accept tile 
fact a ~ l d  its collseciuellccs. 

So far, tlleli, we are ~vhoily a t  one with I'rofcssor 
Newcomb; we callllot q1~ite so readily follolv 
I l i~nin his ci,iticisnls of onr own doings. I l e  begins 
by conden~rritig oile of o w  public :ippeals for i ~ ~ f c ~ r -  

important, but we questioil t l ~ c  ndrisn1)ility of 
nttcml)tiLlg to L,lliLe tllenl ill olle institntioll 
nllcl ulicler one inanageme~it. 1':acli rec~oires 
ftLcilitiesallcl l,eclllinr to :Il,d it 
seellls cloubtfirl, wlletlirr, as  n rule, one insti- 
t,ltioil will be al)le to itli? good facilities for 
both liiltds of expe~imc11tatio11, ani.1 still Illore 
doubtful n- l~~t l le r  oneit call f ind  comhined ill 
persol, the (li\-erse ]<lloK]e(lgc alld trainillg re-
qnireci for their successf~~l Withproseention. 

tIlo11g11I nlay illention that a very large a~nono t  of 
our information colnes to 11s through pi.ivate chan- 
nels. The sifting and treatnleiit of the evidence 
xccot.ding to scie~~tific be a subseqnentcancjns m ~ ~ s t  
labor, the ~ n l i o ~ ~ c t l ewl~ich coilld not be set forth, of 
or C V C ~suggestecl, i n  llle terlns of a s l~o r tadvertise.-
ment. A I I ~of this labor no portioll is more imljor- 
tillit than t,he one whic11 \ye i~ rc  glad to fil~d 1'1.ofessor 
N C ~ V C O I ~ I ~  -tliir application SO esljlicitly ~.ecognizil~g. 
of t l ~ e  doctrine of cl~anccs. I n  all tllose b r a ~ ~ c h e s  of 
our inquiry n~licrc cluestions of coii lc~tleizceoccnr, it 
is clearly essentiitl to ascertain, as c:efi~~itely as nlay 
be, l low f a r  tllr coi,lcic~ellceslnay be ascribed 
to chance. \\re have tal<en, ant1 are still t a l i i l ~ ~ ,  great 
pitias to obtain this definite infori~latior~. Very wide 
j,l,l,,iri,, l lave beeu lllltde; resulis, tllongh 

tile growtll ngricultnyn~ esllerilllc~~~,~tion lnav still, I thinlc, claiill decidedly far from co~u~) le te ,  

%Liere might profitably be, m~! sllspect, ill the 
majoritg of a subclicisioll of  it illto 

two over1al)ping yet i~~clcpeiidcnt classes. 
sllould llaVe, first, tllc esl,erimellt-sta~ion 13roll- 
er, aiinii~g elliefly at :L furtlier elucidation of 

Inore valirlity, as a basis of corr~putation, tllaii Pro- 
fessor Newco~nb's guess at ~vllat  " any pllysician will 
consi'lcr qlritc within the bo~ulds of 1j~o0abiliiy." 
I t  wonid reqliire more space t i~ai l  I can asli for, to 
coniinellt on rrofessor ~ c \ v c o m i ~ ' s  numerical argn- 
1ncr~"i" detail. 13ut I ma.y r e l~a r l i  1,llat lie seems to 
coilfuse t,he argunlent by classing all together what, 
Ilc calls ' d r e :~~us ,  iililsiolls, visiol~s,' ctc.; at  least, if 



S C I E N C E .  


he means to iiicludc in this Iieterogcricous group 
visual hallucinatioils of waking I I C ~ S O I I S ,  which we 
regard as by far the most iniportarit phe~lornelia from 
an evideritial point of view. If any one, in his 
waltiiig niomerils, experiences apparitions of hurlian 
fornis as often as once a week, whicli is the degree 
of frequency that  Professor Newcon~b's calculi~t,io~l 
assumes, it is obvious that the approxiri~ate coinci- 
dence of one of these apparitions with tlie death of 
the corresponding Iiutnan beirig will be ;in insignifi- 
cant accident. Bat  we have not ourselves met with 
any specimen of this class. We liave collected inore 
thau a hundred first-hand cases of apparitions closely 
coinciding with the time of deatli of the person seen ; 
arid it is only in a small minority of such cases that 
our informa~lts, according lo t,lic,ir on.11 :tccount, have 
had any other halluci~latioli tila11 tile aljparitiorl ill 
qurstion. 

The following sltetch may scr1.e to slio\v the lines 
ou m~hichour olvn reasoui~ig ill the matter will pro- 
ceed. We are rnaking a cerisils, whicli, so far, shon-s 
that in this cou~itry tlie prol~ortion of sane persons, 
in got.tl health and awake, mlio witlliri the last tell 
years have liad a visllal hali~lci~latioll represeiltiiig 
some living pcrson li~iowri to tlie~il, is abont one ill 
three limlclreii. Now, let us make a suppositio~l far  
below the actual mark, arid confine the ~iumber  of 
the acquaintances of each of these liallucinateil per- 
sons to five. Let us forther s1113pose that one of these 
five persons does actually tlie in the course of tlie tell 
years. Tliis seeins fair, on tlic whole; for, though in 
some cases more than one rnay die within that tinle, 
i11 others none niay die. According to this estimate, 
then, tlie cliance that the deal11 mill take plwe ~ ~ i t l i i t i  
twelve hours of the apparition will be one in 365 X 2 
x 10 X 5; that  is, one in :3'5,500: in other mords, only 
one out of every 86,500 of tlie hallucinated persons 
will, in the course of ten years, hit  off the coinci- 
dence by chance. Rnt siuce the liallucinated persons 
are only a three-li~uldredtli of the ~vliole population, 
this rtieans that the proportion of tlie whole popu- 
lation who will by clial~ce have an  apparition of a 
person known to them within twelve liours of that 
person's death is only one in 10,950,000. NOW, we 
ourselves have a large collectiou of such recent cases, 
resting on good first-hand testimony; but let us put 
tlie r iu~nber far below the marl<, and say thirty cases. 
If, then, these thirty coincidences are to be fairly at- 
tributed to chance, the population of tlie country 
will have to be 328,500,000. Gut we cannot. suppose 
tliat onr appeal for evidence has reached the whole 
population; arid we shall be lliaking a sober estimate, 
if we recl;on that within the given time ten times as 
marly cases m ~ ~ s t  have occurred as those me happen 
to liave encountered. This brings the necessary 
population u p  to 3,285,000,000; and tlie number mill 
be further irnrnensely increased if we talre count of 
the fact that many of the coincidences are extremely 
close, that tlie times of the two events fall not only 
within twelve hours, bat  mithin one. Thus tlie 
theory that cliance mould account for the cases could 
ouly be j~lstified if the population of the country were 
several hundred times what it actually is. 'rhe re-
ductio nd uhsurdum seems tolerably complete. 

Tlle case of clrearns is of course very different. 
TVe arc most of us constanlly dreaniiiig, A very lnrge 
nniuber of ' odd coiricidenccs ' between dreams ant1 
external events is certain to occur by mere chance, 
and the cases are rare wliere the corresporidence is of 
a kind which stror~gly suggests telepathic iiiflnences. 
Here, therefore, Professor Ne~vcornb's estiinate is Ear 
inore applicable; and wre liave alvays felt that  dreams, 
by tllernselves, coold not be expected to afford conclu- 

sive y~,oof of t,clepathy. Tliis, homever, does 1101 sec:m 
a sufiicient reason for ignoring therri; since, if the fact 
of telepathic comrnuilicatiori be otherwise estal)lislieti, 
they rnay throw light ~vhich  we could ill afford to 
neglect, oil tlle iia1,nre of the mental and cerebral 
processes involved. 

As regards 'haunted honses,' we readily admit, arid 
liave expressly pointed out, the far greater uncertainty 
of the evidence as conipared with tlie best telepathic 
cases. But even liere 'ive differ from Professor New-- 
comb in seeing a distinction between tlie experiences 
~ ~ h i c h  some p?.iiizn j'iicie importance, ant1 we deelll of 
the experience \ ~ h i c h  lie supposes ~ v h e n  a person, 
lying a~valie an  hour after midnight, hears sonre 
sound the cause of which is beyo~ltl his ponrer tjo 
guess. Sounds are the very wealiest sort of evidence. 
What strengtli the prima,fclcie case has, tleper~ds, not 
on things heard, but on things seen ; it~rdseen, not by 
one person only, but by several inclepcridently and at. 
tlifferent times, and, as the seers affirm, ~vitliout any 
Irnowledge, on their part, tha t  the house was snpposeti 
to be ' haunted.' 

Professor Newcornh's concluding re~uarlis, dealing 
with the experiinentnl side of telepathy, deserve care- 
ful attention. But his objections here rest entirely 
011the Iiypothesis of visual and auditory indica t io~~s  
consciously or u~lcoiisciously given by tlie ' agent ' 
to the 'percipient ;' and tliough it is difficnlt, I lcnon,, 
to convince persons who have not bee11 prcsent thaL 
sufficient precantions have been taken to eliminate 
this source of error, i t  nlust surely be adniitted tliat 
sucli precantions are possible. i l s  regards sight, no 
one will deny the possibility; and, as regards hear- 
ing, we think, that, if a careful \?-atch is kept, tho 
rneaiis of co~nmunicatioil resolve themselves into 
slight \-ariatiom of breathing. Such variations were 
never detected ill our experiments, alid i n  any case 
could hardly be supposed capable of rapidly convey- 
ing to the percipient's mind the form of a n  irregula~. 
diagram; and the difficult,y would be ilicreasecl in 
cases where tlie signs woultl have liad to be z~nco)r-
scious, as in inany of our experiments where xve were 
able not only to vary the 'agent,' bot to act our-. 
selves as 'agents.' As for ' inrlications ~vliether tlie 
subject is going right or wrong,' they must, of course. 
be prevented by taking ca,re tliat the 'agent '  sliall 
riot watch what the 'percipient' is doing, Xost of 
the spurious ' thought-readiiiv' of tlie ' willing-garrie ' 
would be prevented, if tlie '~viller,' instead of the 
' willed,' were effect,ively blindfolded. 

But we find ourselves once Inore wholly in sglnp:l- 
thy mitli Professor Newcomb, when he  insists that 
the experiments must be repeated again aiid again, 
ilnder the strictest conditions, before we can reasoll- 
ably expect thought-tml~sfere~~ce asto be accoplcd 

an  'established scie~itific fact. So far from resentirig 

the dellland for nlore evidence, me are ourselves un- 

ceasingly reiterating it. 'rlie responsibility for such 

novel observations canriot be too widely spread, and 

glad indeed slittll we be to shift soiile of i t  to dmeri-  

can shoulders. E n h f u s ~Guna~ l - ,  


Iron. sec. OJ the Societ?j.foi. ps?lchical reseorclr. 
I4 IIe;i~i'syard, TVcstminsler,S.W., 

Nov. 4. 
-~ ~ - -

3Ir. Gurney's letter suggests inilriy interesting 
reflectinns on the probabilities involved in quest,ions 
of telepatliic plienonlena, and I hope for an early 
opportunity to engage 111 a further discussion of the 
subject in tlie colr~~riris of Science. Tliis will natu- 
rally involve the consideration of the points raised i r ~  
his letter. Rienr~wl~ilctl~ercl an? two nunlerical dat:~:  
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and, if he monlil favor me wit11 them, I sho~llil feel 
much flattered, -fii.stly, his estimate, from the census 
results, of the number of persons of the aqe of fifleen 
and np\vartls, resident iu tlie British Islands, rvhose 
statements he would consider pviinu ficcie entitlcd 
to full credence (t,o gaicle llirn I ]nay ri~ri1:~rli that I 
see no reason why the number should not befrom 
ten to txventg rriiilio~ls) ; secondly, his eslimalo of the 
probability that  one of these lwrsoris, talien at  ran- 
dom, would riot be above aninsing llinlself or herself 
a t  the expense of a society so eminent as that of whicli 
Mr. Gurney is the l~oriorary aud honored secretary. 
These r~nrnbers will corue into my discussion, and I 
should much r;tther have thern from a11 aulhoritp 
conversant with the subject than attempt to guess at  
them myself. 

carolinn) rvl~icli Ilud in tlie rnuscles or1 eitlrer side of 
the neck about t h i r t e e ~ ~  large bot-fly larvae. The 
turt,le was alive, b11l evii l<?~~tly suffered inconvenience 
from the intiaders whicl~ liad tal ie~l up their abode 
at  a point froni -tvIiicli they coirld not be dislodged by 
CI:GIY or bealt. Tiiey n'ere removed mitli forceps, ar~rt 
sent to Mr. ITomarcl of tile ayrici~ltui~nl brlrean, wlio 
ii~i'o~'rrleclme that they belollged to the family Ooitri- 
dim, and to a genus l~robal~ly I l e  also u~ldcscribetl. 
l ) r o ~ ~ g l ~ t  care re- to Iny atten1,ion an exactly parallel 
ported in the American vntzcralist (xvi. 69s) about. 
trrro yca,rs ago by Prof. 11. S.Pnclrard. 

Ii'n~~::nt~:crc~ Trtutr,.TV. 

Srarox N~c~vcoa~r i .  

Change i n  t h e  co lo r  of t h e  eye .  

l'lie experience of Mr. T. P.McCnrdp (1). 452) is, 
I imagine, a not uncolnmou one. It certainly fiuds 
illustration in my own family arid in 1117self; the iris, 
which way quite blaclr in chilrll~ood, having for marly 
years visibly lightened, until it is more correctly de- 
scribed as gray, with shades of llazel. Tlle fading-ont 
of black eyes with age is a nlatt,er of common obser- 
ration; aucl the cllnage, judging from the facts mitliin 
my own Itnowledge, is rnore apt to occur wliere the 
ir~diviclual talies after a grantlparent wlio liad tile 
di~rlr eye, arid rvhero tlie ilnnlecliate parents I~ail  11111e 
or gray. C. V. RI~.EY. 

XTnshingion, D.C. 

specimens illustratillg ~~h~~~~~~~ Origin of 

t h e  crys ta l l ine  schists. '  

I t  may not be uriinteresting to t l ~ e  geological read- 
crs of Xcience to kllolv tllat the ~Vriter has recelltly 
received, tlirongli tile liindrless of Professor John~iries 
LCllIIlalln of the Ulliversity of ~ re s l a l l ,  a Very Valtla- 
ble suite of roeli specimens illr~strative of tlie latter's 
new and irnl~ortant work on the origin of the cI'gsta1- 
line scllists, l~oticed in Science, No. SO, p. 327, ant1 in 
the A m e ~ i c n njoz~r~ta2oj'science for Novenlber, 1Ssi. 
1). 392. These specimens are sixty-three iri n u ~ n b e r ~  
arid were collected, part,ly by Professor Lel~una~ni 11im-
self, aiicl partly luider liis immediate supervision, in 
the granulite area of Saxony, :clltl in tliose parts of 
Eavaria which lle has ~natle tlie subject of liis special 
study. They exhibit in an excellent manner nearly 
all t'hose plienonlena ascribed by the author of tlie 
above ~nernoil. to metarnorphisni by pre$silre, eslx- 
cially, liowerer, the changes \vliicll certaill massive 
pyroxene rocks of Saxony have undergone in becom- 
ing hornble~idic scllists exactly analo=ous to similar 
alterations traced by Lhe present writer in the roclis 
near 13altimore. 

To all students of rnet,amorphism and of structural 
geology in liiglily crystalline regions, this vo rk  nlust, 
be of absorbi~~gi~iterest  as undoubtedly tlie most 
advanced of its Itind; and, in spite of its superb atlas 
of most satisfactory photographic illastrations, its 
readers may be glad to know that tllis s r~i te  of origi-
nal specimens is i n  the petrogral~llical laboratory of 
tlie Jolins Hopliiria university, milere it mill always 
be accessible to such persons as m;ty bc interested in 
examining it. GICO.a.WI~,I,IAMS. 

D;~ltin~ol.c,xov. 25. 

Bot-flies in a tur t le .  

Solnc days %yo I'rof. T. Robi~lson of ITomartl uni- 
versity called niy att,ent,ion to a box-t,urtle (Cistudo 

On t h e  fulictioll of t h e  s e r r a t e d  appendages  
of t h e  t h r o a t  of Amia .  

'l'l~rougll the l i indues~ of Prof. B. G .Wilder I have 
a1 present two li\-in: specimens of Alni:~ wl l i~ l l  I pro-
pose to ernplop shortly in a comparative study of the 
1,raius of h~ne r i can  ganoids. 

My at,teritiol~ was first attracted to the serrated 
nppendrtges of tlle throat by Professor Wiltler's onrn 
note upon tlle subject, pul~liahed in the I'roc. Amer.  
nssoc., 1876, and rrlore rec~rlt ly by a reference lo the 
sarne structnrea in one of Sagemeill's admirable con- 
tributions t,o tlle anatomy of fishes (Morph.  jtrh~b., 
x. 63). Sage~nehl concludes, from the examination of 
:tlcoholic specimens, illat these 'flagella ' are, (luring 
life. in constant trrotion, ;tnd thus help to renew tho 
water ill t,he &ill-cavity. Such is by 110 means the 
case. The ' flagella' are attached by their bases to 
the lateral aspects of tlie sterna-liyoid mm~scles (hyo- 
pectol.:tlos of 3IcAInrrich). tlic chief f l~nction of 
,rllicll is to enl;lrgc tile cavity of the nloutll. Wllen 
tllese ~nnscles arc? at  st, tile flagell;%lie flat along 
t,llcir sul.fnces: mlleIl thev (;olltract, t,he cavity of tile 
lrloulh is enlarged, the flagella el.ecte~1, 2nd the gill- 
l:ovets outwart[s. ~t sirggesi;ion of 
;rssista,lt, A, B. JIacalluln, we stirlln]ated the llros- 
iInal p:trt of tile llluscle wit11 tile result of a perfect 
lIcrnoristration of tire above facts. Tile f la~el la  thus 
help to replace fru~clioiially tho absent dilatalor nius- 
cles of tlie gill-covers. A strip of conilensed tissue 
occupies a precisely similar position 011 tlie hyopec- 
toral muscle of Arniurus, pcrliaps a rudiment of 
si~uilar organs possessed 1)g 1;lle aricestors of the silu- 
roids before the differentiation of tlie 11il:ttator mils- 
clrs of tlie operculr~~n. 

My specimens of Amia, afLcrbeing in captivity for 
some time, becanlo very sluggish, sind hnrtlly any 
nlove~nents of res]?irat>ion could he detected. After 
the fish hacl been removed for a lit,tle out of the 
water, however, and tllen returned to it, the move-
nients were snfficiently active to disclose tlie follom- 
ing facts: -

I>iiriiig the e~llal,gcment anti filling of tlle cavity of 
tllc month, the posterior flt?xihle (ancl rnascular) hoi- 
der of the gill-cover is tiqlitly applied to tlie soft 
parts behind the gill-opcn~ug. \'i?lien the niouth- 
carily is quite f~il! ,  the nioutll closes, tlie m u s c ~ ~ l a r  
border of tlie gill-cover releases its sucker-like hold 
of llie soft parts, and tlie water is driven out by the 
conlract.ion of the r~xalls of tho rnouth-cavity. 

Professor Wilder's account of tlic strr~cture of tlie 
scrrateil appendages is so co~nplete as to render any 
t'urt,hrr reference to this subiect, ullnecessarv. 


