
S C I E N C E .  


of Rossc, the Earl of C'ra~~forcI a11il I3alcnr- 
res, Drs. \\.*agner, Schjellerup, U~t11, ancl Back- 
lu~ld ,ant1 l'rofessors Klinkerf~~cs a~ltlEreclictoa. 
American aatrollolllers hare also clone their 
fill1 share ; papers llaring beell contributed by 
Dr. Peters, and Professors Z'ickering, IIol~len, 
Todd, JYright, ancl htonc. \JTe express the 
hope that C o p e ~ n i c t ~ s ,as n high-class journal 
for the pablication of astronomical papers, may 
a t  some time be under the f i l t ~ ~ r e  re-issued 
same m:tllagcment as before. 

LETTERS TO THE EDITOR. 
*,* Correspondents arc requested /o bc a s  bi'ief as  possible. 

The writer's xa?ae is in al l  casev required a.spruqf u f  good fciitli2h. 

'Illusive memory! 
THE subject presented in Science for Xarch 7 (p. 

274) under the above heading, by Mr. Osborn, if an  
obscure, is certainly an interesting problem in psy- 
chology. I ts  scientific treatment, ho~vever, will prob- 
ably require a much wider range of investigation 
than that proposed by the miter.  IIe has i1idieaLec1 
' two widely different theories ' in esplanalion of the 
mental plienoinenon: a third hypotliesis appears to 
have esiapecl him. 

Plato, as is well known, recogrlized this peculiar 
co~lclition of the mind, and made use of it as an evi-
dence of pre-existence, -a fancy embodied in tlie 
familiar lines of the poet : -

Our birth is but  a slecn and a forcettini. : 
Tile soul that rises with us, our liie's SLY, 

IIath had elsewhere its setting, 
Anil comcth from afar : 

S o t  in entire forgetfulncs-, 
And not in utter nakednesb, 

But t ra~ l ing  clouds of glory, do \kc come." 

If, now, we snbstitute for l'lato's co1icel)tion of an 
individual personal experience the more prosaic one 
of ancestral experience, we shall have, in brief, the 
third hypothesis, -the partial continuity of conscious- 
ness through genetic descel~t, instead of through me- 
ternpsgcllosis or transmigration. From this aspect, 
the problern of the irreferable impressions of vague 
renriniscence ~voald not fa11 under the class of erin- 
?teru~a!js-tiiuschung,or ' illusi~jen ~ e ~ ~ z o r y , 'at  all. 

The modern reference of all the varied ' instincts' 
of animal life to the simple pEiysiological dtttnm of 
the llereclity of a limit,ed expc~.ieiice and meniory, 
woulcl ~raturally lead 11s to anticipate some sucll ex- 
hibition in the human race ; nay, rather to wonder 
why we do not fincl such espetiencesm~ich more pro- 
nounced and abundant. Not~vithstanding the enor- 
mously greater expansiveness of cerebral action in 
Inan than in his lower fellow- creatures, tlie long- 
continued or reiterated impressioiis of a far-reacllir~g 
alicestry ~vould seem to justify thatthe i l ~ d ~ ~ c t i o l i  
'intuitions ' (so precious to tlle nietaphysician) should 
be mltnifested in particular in a muchc l ~ a ~ ~ n e l s  
stronger and more decisive fottii tEiail we actually 
observe. Here, then, is a negative psychologic prob- 
lem calling for explauation, and nrell tleserviirg a 
careful comparative investigation. 

To  satisfactorily test this ' third l~ypotliesis' is 
undoubtedly an extremely difficult undertaking, botEi 
by reason of the usual ' l iazines~' of t,llesc I'laton- 

ic reminiscelices, iliitl of the rare ol?portmiities of 
anthelltic verificatioii of special 1)arent;ll or aval rec- 
ollections. The question, however, is one of s.uch 
biologic i~nportance, that it merits an  even laborious 
research; aiicl, if in o111y one or two instances a clear 
evidence of such tral~srriitted rneniorg in man could be 
established, it ~vo111d jnst,ify the infel.cnce that many 
siniilar cases are referable to the same 131,inciple. 

The i1lqnil.y slioultl include the antecedent cxperi- 
ences of grand-parents as well as of parents: since 
there is reason to belicve that aval heretlity is relntivc-
l y  more frequent thari direct parental heredity; or, 
in other ~vorcls, that there is a tendericy to ' alternate 
generation ' r11111iiug t l~rough the animal Bingtlonl. 

Jv\'.13. T.\Vnsiiiiigton, March IS. 

' The oldest living type of Vertebrata,' 
Cl~lamydoselachns. 

111 Science, No. 57, p. 273, my friend, f'rofessor 
Cope, falls into the error of placing among the species 
of tlie genus Diploclus Ag. (re-riarnecl Diclylnoclus by 
Cope) the ' peculiar selacliian ' recently discovered, 
and described by me in these columns. \1'ith the 
specimen before him, he  mould be the  last nlail to 
make such a mistalie. And no doubt he will thank 
you for giving the space necessary to :t co1,rection. 

Tlie most irnporta~it of the characters on ~\-hich the 
genus Ilil?lodus was founded by Agassiz (1S13, Pois-
soris fossilrs, iii., pp. 20.1, 2110), that by which it; is 
separated frorn I-Iybocl~is, Sphenonclius, autl Clado- 
tlus, is ;t greater develupnleiit of the secondary cones 
of the teeth, wliile the median cone remains rudi-
mentary or comparatively undeveloped. This is not 
the case with Chlarnycloselaclirrs: it is not the secon- 
dary, but tlie median, cone ill n,lrich is found the 
greatest developnient; agreeiiig in this respect wit11 
Agassiz' genera EIybodus, Splienonchus, and Clado- 
tlus, in which" le c?,ne 1nCt1iw11 l'en~portesensiblemerit 
sur les cOnes lat6raus. et  se tl6veloppe en quelque 
sorte hleur d6triment." I n  the teeth of Chlamydose- 
lacllus, the cone at  either side of the median is amere  
rudiment. If the new selacllian was to have been 
placed in either of the fossil genera mentioned, it 
should have been Olatlodns. Mr. (:ope says of Didy- 
modus, ' The species possess two, three, or fonr den- 
ticles.' Of course, a second t,hought will increase 
the number so as to ilrclude Chlaniydoselacllus, whicli 
has more than four. 

The propriety of placil~g livilrg species in fossil 
genera of so long ago on account of resemblances in 
a single organ, sucli as a tooth o111y of a sel:~chian, is 
to be questionetl. Tlit: teeth do not give satisfactory 
cle~r-s to structure and sliape of other organs, or of 
the body itself, in the majority of the sllitrlts and 
sltates. This is evident enough on comparison of the 
teeth of Cn.rcharias, Alopias, Zygaena, Scluatina, Tor- 
pedo, Scyllium, Kaja, Triakis, Disceus, &Iustelus, 
Trygon, Pristis, Potamotrygon, lthiriobntus, Dicero- 
batus, and others. I t  would bc hardly worth the 
while to separate recent genera by the number alicl 
position of fins, or sllape of body, and thennlake them 
equal to the same fossil genus on account of some 
similarity ill teeth. Material in rny possessioll will 
enable me, as soon as tlle necessary drawings can be 
made, to prove corrclusively that  (:hlamydoselach~~s 
does not belong to the genus Ilidymodus of Cope 
(=Diplodus Ag.), and t l ~ a t  it mas hardly safe to 
announce Didytnotlus as the 'oldest living type of 
Vertebrata' ullt,il more was known about Clilailiydo- 
selachus. S. GAI~ILA::. 

Cambridge, JCnrc11 17. 



The ' sl~a,rli1.ecerit1y disco\~ered in Jiipanese malers,' 
described by Mr. Garman as an-Cl~lainytloselacl~~~s 
guiiicus (in Scierzce for Peb. 1, vol. iii. pp. 11(?,117; 
Uull. E.s:ssex iisst., vol. m i . ) ,  as its describer lias re- 
marlted. " is a form of luore tllan ordin:lry interest 
on accourit of the respects in which it tliffers fro111 the 
majority of its Giiidreil.~' i t  not oilly appr:~rs as a 
new ele~nent in selacllology, and bcco~rles tile repre- 
scntative of a liitllerto u~i!cno\vrl type, bnt it tlirows 
light on tlie ancestry alicl sonie of the extinct forms 
of the class; a,nd, still fartlier, it inay serve as a gniile 
for the iiiterprclation of cei.tai11 of tlie tales of the 
sea-serpent. 

I11 respect to its pl;ice in tlie systeiii, I perfectly 
aqree witli 111.. (+artn:l~t, t l ~ ; ~ t  it i.; tlic represe~lt;itive 
of :L very distinct fanlily (i:lila~~~yiloselacI~i~l:~e): I ain 
also of tlie ol3iriion tliat it inny be regarded as tile 
type of a distinct sub-order at  least. 311.. Carman, in 
Scieisce, xvas " to coii.iider this tile type of i~ lc l ine~l  a 

[Val,. III., No. 39. 

in tile statement that " e a c l ~toot11 lias three slender, 
curvecl. inward - directed cnsps, and (1 broctd base . . . 
l?reae~zlit~yrez;wsion." 

But, as Professor Cope lias claimed (Ncie~~c!,, vol. iii. 
11. 276), Clllamycloselacli~~s cliil have ;I representative 
in the carboniferous genw Diploclus, or l)iclg~nodus; 
although I do riot tllinb that tlie txvo can be corlgeiicr- 
ic. 1 1 1  fitie, the recerit di>coveries by Messrs. Garman 
ant1 Tracluair en:il)le ns to co-ordiriat,e a ilurnber of 
extinct types, and compel us, I think, to add two 
sub-orders or orders to t l ~ e  list of tliose necessary for 
the lorig-l;rio~vu living forins. Tile living sha r l~ iI 
hare  proposed ( in  J o r d a ~ ~  and (iilbcrt's Sy~iopsis of 
the fislles of North Anie~.ic;~. 1). '367) to clistribute 
i1117011~four SIIII-orders; of ~vliicli the Opisthartllri 
or &oticlnttidae are tlie most ge~teralizetl, and the 
121linne or Squatinitlac the n~os t  sl~ecii~lizctl. Tlie two 
atlditional sub-orders appear to be still niore general- 
ized tlinn the Sotitlaiiiilae, allcl tlie sequence would 

new ortler, to wliicll tlie n.inie S~litcl10~~Iticlitlijoi~1itilerefore be :IS follo\rs:-
ir~igllt be given;" but ill Iiis article ill tile Bsses 
bnllelin lie is entiroly silent on tilt? snhjoct of the 
major relxtions of tlie lienr type. Tlie nanle, linvillg 
bee11 thus nevel. defitied, an;l being objectioriablc on 
account of its length and cac01111oiiy, iriigl~t be re- 
placed by a sl lor~er one, like P1ernotiont:t; bnt oil 
this I siixll uot iilsist. h tnoro irul~ortant que.tion 
is, IVliat is the s t a t ~ ~ 9  of tlic selacll i~n in cldssiiica-
tion ? 3Ir. Garmniz tliiulis that ' it stancis nc:lrer the 
true fislles than do the slinrlis p r~~pe r . '  I do not know 
how lie monld express tlris iclca in n linear arrange- 
ment, 1)111; most, woiilrl do so by plncil~g it iinrnedi- 
atcly I)et,wcei~ the se1aclii:itis a~lt l  fiql~cs. I a111 also 
dispost~l to consiilnr toCi~lamgi lo ie lac l~~~sst:~nd 
' Iiearer tllc trne fi.11::~ tli:ln do t,lie sh~irlts proper,' 
not becal~se it :Lppe:lrs to IIC in the line of descent 
betmeen tile t\ro, hnt liecause it is ne:lrcr tlie pri111i- 
tive line froiri \vl~ich botil types IIRVC diverged. 
Juclgi~ig fro111 :![I.. (;arinarl's in tlie ~~cma~, l ; s  t,xvo 
articles referred to, I presunie tliere ~vould bc easen- 
tial concortl;~iicc bet~recit 11s as to this 1)oiiit. 

As to tlie relatioils of CIilamytloel:icl~us tn cst,iiict 
types, ho~~-ever,  L iurxst diiseit  f1.0111A h .  Garman. 
For t~~n:~to!y ,an articl:: tl~rowinq light on the affinity 
of Clndod~is has been publiihed reccliit.ly, -probablr 
too recently to he available to Xr .  G;rrn~an. I refer 
to 1)r. I:. H. Tr:~il~~n,ir's ' on a n e ~ v  com~i~ul~ica t ion  
fosvil sllarlc,' in tlie I;eolo:liccil i i ~ n ~ f i i ~ i ~ i e  for J:!nilary, 
18S4 ( i l ~ ~ c ~ ~ ~ l c  Dr. Tr2~q11:tir 2- x-01. i. pp. ;; - 8 .  111. 2 ) .  
has tliereiri ni;itlc 1i1lorn11 t,lie l'o1.111 o f  the clndotlont 
selachians, arrd ~~rove t l  beyonil cloubt tlint tlie ctatlo- 
dont ilentitioti aiill ctenacantlioicl s p i ~ l ~ s  co-esistcd in 
the snnie fish. T!lc ' n e ~ vstlarli ' in wliich these parts 
were coincident lias been na111ed Cteriacanthus costel- 
Iatus. 111tlie rnol,ds of Dr. Traqnair, " accepting tlie 
fis11 just clcscrihctl as a new si~ccics of Ctenacat;thns, 
it yicltis 11s tlle folloxing important facts regarding 
t , l~egenus :-

" 1. Tlie shape of the animal wa3 moderately 
elongated, ~ v i t h  b lu~i tsnout anil lieteroccrcal tail. 2. 
Tlie sliin was covereil xvitli shagreen granules, inostly 
of an oniatc, ridged, pectiiiatc character. 3. Tliere 
were two dorsnl fins, eacli witall a spine, that of tlic 
first being tlie lo~tger. Tliere mere no paired spines, 
antl the ventral fin mas opposite the second clo~.sal. 
Tlie presence of nn anal tin is doubtful. 4. The 
dentition was clailoclont. 6. T l ~ c  vertebrnl axis mas 
unseginerilcd, but there were extensive calcifications 
in co~inection wit11 other parts of the slteleton." 

I t  is obvions from this sumrna~'y, that Cladodns was 
not at  all related to Clilamydosclacl~us; ancl I may 
add, that i t  clitl not have tlic essential dentition of 
Chlamydoselacl~r~s,so well iridicatcd by JIr. Garman 

I. l,iposprn~tlyli, irtclutling selacllians without cle- 
~elopec'l vertebrae, but wit11 :I pe1.3istent notocl~ord, 
ancl coinp~~isittg tile Cniiiily IIgbotloi~tiilae (IIyboilns, 
Clntloel~~s, e1,c.).Clciiac~~nlhns,  

2,  Ptet~~lodontsor Selaclrop!liclltl1yoidi, iriclndillg 
S q ~ ~ ; < l imitli vertebr:tl condition uill;iio~vi~, aiid with 
t,eetll l~nving flrecl hases, coinpt,isii~g tile fanlily Chla- 
t~rytloselaclii~lae r rid 1)idylnodus).(Chla i~~ydosel i ic l~~~s  

;I.Opistliartllri or Cyclo~l~ontlyli. 

4. I'rowrtllri (IIcterodonliclae). 
5 .  Anartliri (~riost liriiig s1i:~rl;sJ. 
6. I?,Iiinae. 
I t  is by no mesus certain t11:tt tlic hybodorttitls are 

Sijuali at  all, ant1 titey nlay p r o ~ ~ e  to be Inore nearly 
related to tile Iiolocepllali. Tlie 131;~tc of Dr. Tra- 
(1l~;~ir'sniclnoir deliiieates vcry plainly one esterrial 
branchin1 aperture, arid one only; aritl tlie condilion 
of tlic vertebral colnnin anil dorsal i;l)ines are fentnres 
in mhicl~ t1le1.c is Treater rc~seinblai~ce to the Holo- 
c~el~linlit l ia~i  to the I'lagiostoines. 'I'he priinitive 
forlil froin n-11icl1 t,lle two direi.<:.cd lnnst tl~eoietically 
11;lr-e been not niilil;c tile iie~i. Ctenacantllus, ant1 it ia 
c l~~ i t e1)o'sible tl~ak in tlie llybodoiits Tve inay have 
c~iie of the ' missing 1inl;s ' betweell t l ~ e  gronps.t ~ o  

I had iiltcnclo~l to refer to certain of the 'sea-ser- 
pents: ~rhic l l  niigl~t be correl;tted v i t h  Cl~lamytlosc- 
lacliils: sucll as tile Aiait~e n ~ ~ i m a l  innotetl ~ ~ r c r n t l y  
tlie Proc. U. S. nut. 112115., tlit? :lnilnaI seen ljy Capt. 
IIope about 1848, and the scl;~cliian fount1 in ISOY, 
antl partially tle*cril)ctl by 111.. IZarclay, 1111t Innst clcfer 
a notice t,o a future time. TIIEO.GII,~,. 

Tliere is critlertcc ill llie forests of Pennsylvania 
that illany localities Iln'i'c been ri-ited by tornadoes of 
~vllicli110 accol~nts l l i~ r r  ever been recoriled. The 
plnces referred to are called 'mindfalls ;' tllc titnber 
Itaui~ig been prost~,nted apl jar r~~t ly  by violent s torn~s  
of' rind, while tile t,rces i~uiiietli:~tely atljoining re- 
nlain erect ar~tl untli>turl~eil. Soineti~nes, irlstcad 
of fo~.ining a path tht~ongh the forest, t l ~ c  t,or- 
l ~ a d o  hns descended, aiicl qoiclilg asct~nded into the 
air, leaving its inarks oil a slnall arca. Ju~lgil ig by 
the reinaii~s of the timber-trees t11ro~v11 down, these 
events were of all ages, and of various degrees of 
violence. Sometimes tile fallen timber was found 
sail icic~~tly settlement thesoui~d,  :~fter the first of 
c o ~ ~ n t r y ,to be ~vortli n~anufacturing illto lumber; in 
otlier cases, being older or more shattered, it was 
worthless; while ill others it has entirely decayed and 
disappeared, the grouncl being coverecl witli a later 
growth of a s~lialler and cliff'erent liind, and the sur- 
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