
inch tu 2.11 iiic!i a l ~ da I~alf in diameter in the middle, 
gradually slopi,ig town,rtl each end. There were also 
tnbes of serpenline six or eight inches long, large 
chert knives, spear i~oirits, and other things, all 
buried abont Jo~rr feet tlcep. Between this spot ancl 
the ocean mas t~r~ot,licr bnrial-place, where, on t,lie side 
of a declivi~y, n-$any slieletons were-fo~und but eighteen 
inches to two feet helow tlle surface, mingled witli 
broken saiiilst.o~ic? n)ort,ars ant1 pestles, spear-points, 
arrow-heads, etc. 

On the east side of tlie creek, between a lligll pre- 
cipitous bluff and 1;lieocean, i~ a tllree-cornered tract 
containing abo~l t  t.eu acrcs, \vliich Is the site of an  old 
rancheria or villitgc. I n  the mirlsl: of this old town 
site I fonncl a, burial-place 1,hat iniljcnted a somcxvhat 
rnore recent race than the first two n~entioned. Rere 
1 exl~uineda huntired or more skeletons, anti at  lcast 
a ton of relics: consistinq of ~nortars and pestles of 
sar~dstone, ollas arid tortilla stoncs of crystallizer1 talc, 
pipes i ~ ~ i d  bowls of serpentine, spear-points nud arrotv- 
heads of cllert; also beacls ant1 'charnls,' and innu-
~nerableshell ornaments. 

Last motit11 I again visitcil this place, ant1 eshruned 
a few more relics. In  a spot a b o ~ ~ t  by ei,c11t feet, f o ~ u  
ancl in tlie sliape of a parallelog~~aiii,I found fifteen 
slieletons. With one of these were tliree t1111c.s abont 
three inches in length. I n  siiape tliey \vcre siinilar 
to tile sinl lie^'^' :~lreailgdescribed, but with raiser1 
beads in tlie inidclle and at  each end. These and 
some rouncl beads tr7ere mariufactnred from serpen- 
t ir~e,  Beside the specinlcns mentioned, vere  nlany 
small shell clislrs rnacle from Oiivella biplicata. An 
arrow-head was fonnd mith another slieleton. About 
three feet from tlie excavation describecl, I found 
three more slieletons, one of \vliicli was that of a 
child; and with it occarred tmo stone tubes sinlilar to 
those above me~itioncd, also tliree rollnil heads abont 
one inch in iliarneter. Tlie beads and tubes were oi' 
aerpcritine, containing seams of chrysolite, and mere 
finely polished. With anotl~er sl;eletoii, were five 
arrow-heads finely chipped from chert. One mas a 
beautiful specimen with serrated edces, and a por- 
tion of the asphaltnm ~vitli which ?t was fastened 
into the arrow still remained. \TTit1l another, oc-
curred several ornaments man~~fact~l rec l  from Lnca- 
pina crennlata, and also an arrow-head. In  a spot 
occupying less than fifteen feet in diameter I ex-
humed forty sl<eletons, piled one upon another. They 
were buried face downward, and coulcl bc counted 
only by the skulls. STEPIII,;NBOTVERS. 

The spirifers of the upper Devonian. 

In  the prefatory letter of the Report of progress, 
G. 7, of the Sccond geological survey of Pennsylvania, 
certain statements are rnade respecting the association 
and order of some of the fossil species of the Devo- 
nian roclis of New Yorlr, calling for comment. 

I t  is slated 011 p. xx., in regard to Spirifcra dis- 
juncta, S. mesocostalis, ant1 S. mesostl.iaIis, that, 
"outside of I'ennsylr:tnia, these three species have 
been fou~id ,  (1)never in any but C l i e ~ r ~ t u ~ g  roclts; 
!2) confinecl each to its own horizon ; and (:I)  al\vays 
in a fisetl orc l~~r  from above clowl~wards ;" ancl, on 
p. xxi., that  "l>rofessor Ball has never seen ally two 
of the lliree species co-exist.irlg ill tho sarlle stratuln; 
. . . tha t  he  cannot comprelienil how S. clj. and S. 
ms, should be found together" (as they are reported 
to occ~u, on p. 65 of the report). 

Again (p. sxii.) it is stated that "Ortllis tulliensis, 
in bed 41, Cj I?,, p. 70, has certainly never before been 
seer1 in the Che~nuilg 200' abovc t l ~ e  (:enesee (i.e., 
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300' above the Tully lirnestor~e), nor ill coln1~11y of 
S. mesocostalis." 

Tlie report of species in such ' uricanonical' posi- 
tions in the strata is made a reason for concluding 
(p. xxvi.) that "tlie startling fossil species of this 
report will therefore be regartied by tile i?alaeonto-. 
logical reader as orlly prooisio~zally verijed." 

While the statements cited may express the general 
rule as to the occurrence of species iri New-York 
state, there are specimens in Col,nall university mu-- 
seum ~vhich do not bear out the statements. 

I11 the first place, the two species S, mesostrialis 
and S. mesocostalis are fountl associated in the sainc 
stratutu a1 Ithnca, N. 17., hot11 in tlie rncsostrialls 
zone ant1 in the mesocostalis zone. Sevel'al instn.nees 
call be shown where they occul. on the s a ~ ~ l e  slal). 

From 21 higher Iiorizori ill Sew-Yorli state, :l.nd 
from several localit.ies, eillier of these species may 
be found associated with S. disjuncta; and 1 hiwe 
ohtaiued each of tlie tliree species fro111 the: origii~al 
C h e m u ~ ~ glocality at Chemur~g Narrows. 

I n  the lnuseuni collection, is a slrlall slab from that 
locality, colitaini~ig beautiful repl.esentatives of. S. 
disji~ncta. and S, mesostrinlis ; the latter presel.ving 
' t he  fine radial-I: striae, v i t h  delicate concentric 
cross-lines ' all over the surface of the shell, and wit11 
' the  broad median fold mithont a dcpressio~~,' ~v l i i c l~  
are clesc~ibed as distinctive cliar:~cters of the specitis 
(Pal. N.Y., vol. 4, 11. 243). 

The other sl~ecin~eil, inches dis-. only a couple of 
tant,, has the clinractcristic plicat,ions on the medial1 
fold, and, wit11 n. surface eclually ~ r e l l  preservetl, 
sllo~vs not tlie least, t.mce of radiate or coilcentric 
striae, unmistakably indic:itilig S ,  tlisjuncta. 

Fro111 the same locality, though not on this indi-. 
\~iclual slab, are specimens of both varieties of the 
so-called S, mesocostalis, - the large, ' coarse form 
mith alignlar plications ancl reduplicated fold, and 
the more finely plicated form mith prolonged hinge- 
line, whicll is rrlore characteristic of a lower horizon. 

These higher representatives of S, rilesocostalis 
are, however, generally distinguished from the earlier 
representatives by a well-(leveloped median sept~un 
in the ventral valve, - a  character of x-hicb only a 
trace is seen in specimens from the Ithaca beds, 
reminding us of the genus Spiriferina. l'lie punctale 
shell-structure of that genus has not, however, been 
detected in any specimens thus far examined. 

I n  regard to Orthis tulliensis, i t  may be said tha.1, 
the common Orthis, occurring a t  the base of the 
I t h ~ c af a ~ ~ n a ,within a few hundred feet of tlie Gen-. 
esee shale (less than 500), at  its first appearance rc- 
sembles 0. tulliensis in form and general characters; 
thongh for distinction it may be appropriate to call 
it a variety of 0. impressa, since a little liigher, and 
in the same fa~lna ,  the tgpical 0. impressa appears 
in abundance. 

Still, there are specimens in the collection from 
the lowest zone which i t  wonlcl be difficu It for ally 
one to distinguish, by macroscopic or microscopic 
characters, from 0. l,alliensis, occnrring, as they do, 
in a calcareous stratum. 

I have no single slab containing this form mitll S. 
mesocostalis, bat  the latter is fonnd both above and 
below the stratum containing the Orthis. 

Tlie record of an  0. tulliensis a t  200 feet above 
the Genesee shale in Pennsylvania seems, therefore, 
indicative of a caref111 identification of the species 
upon morpllologic cl~arscters alone, without preju-
dice as to its snl?posed horizon or range. 

I n  regard to the identification of these upper De- 
vonian f a~ inas  of (:olurnbia county, I'enn., it ma,y 
he said, that  in  the association of species, a.nd the 



relative order of the  ~111,-faunas, tlie record agrees, 
in general, with that  of the series exposer1 along the 
same meridian, farther north, in New-York stafe. 
The  principal difference which strikes one familiar 
with the New-Yorli section is the appearance of S. 
disjuncts and 0. Tioga lower down in tlie faunas i n  
the sontllern sections. 

I:nt altliougll heretofore 8. d i s j~u~c tahas been 
met with in America ollly in tlie ~niildle : L I I ~ (  upper 
paits of the upper Devo~lian, in Devonsliire we find 
i t  reportedfrorn the  ~niclclle I>evorlian, with corals and 
tril(?bites in a b u ~ ~ d a t ~ c e ;  and it1 r~ortlierrl Europe it 
beg11is at  leart ns early as the base of the upper 
Devo~iian. 

IYllile i t  is beyond doubt. that eve11 in New-York 
state the three spirifers lile~ltiorled appear mingled 
;it various zones in tbc? iq)per Devonian, we ilo not 
q~~e,s t ionthe  fact t,llat the perioils of abuuclance for 
each species are in scpmato zones, and assunlc LL reg-
u1i1.1. sequence relative t,o e:~cll otl~er. 

HICXRYS. W ~ r , ~ ~ r h d l s .  'Che corresponctence invited should be atlclresst?d 

to ~nalrci i!xarninxtion, bnt all of the facts were illns- 
trated at  the stations where the train stopped. 

F. I). 

Illusive memory. 
1merely intended, in my letter of March 7, to pre-. 

sent two of the most prevalent theories which 11:tve 
been advanced for tlrese illusions. Tlte ' race Inem-
ory ' theory, liiridly brought out by W. B. T., should 
perhaps have heen mentioned, as bell  as the theory 
of Lemes and Itibot, tliaL these deceptions arise from 
the retrojection or false locat,ion of a present lnent,al 
irnace as a rccollection. The inheritance of tho 
actual cerehrul i i i ~ p ~ e s s i u ~ i . ~a foriner generation of 
rests upon no scientific basis. We do inherit tlie 
brain structure, and, in so far as brain functions are 
dependent upon s t r~~c tn rc ,  we may be said to illherit, 
certai~i fur~clioiial disposition and poxvcrs; but this 
structure, autl the iilipressioiis lllade npon it by sense- 
perception, are essentially different facts. 

Corilell ut~iverhity. 

T1l?c-:use of ?:be metho3 01 limits in mathemati-
cal teaching. 

Itice a11(1 Johnson's ' Xrelllocl of rat,es' is esl~ecially 
to be commentlcd for tilt! ~clrolarly rnilnilt?r in which 
they developed the silbjecb; but tliero is the snnic. 
rliificulty in the funrl;~nle~itnl coilce],tioil as in tlie in- 
finitcsirnal,1~ret110(1,One 111179 ~ S S U I U ~  ~iiltieretandto 
ail espressloir wit11 vhich he is faslliiia~ until closely 
qncsstioneil. A student; leavi~s to repeat ~ ~ - i t , l ~  ease,
'Velocity is rate of i i lotio~~, 'aiicl tlriiilcs Ile nn-
~lc~.stanils ' I11 ait: h11t I hnvc hat1 i~laiip snch as];, 
1nat1iemxtic:llly 1)erfect engine, (low the piston stop 
at  the end of t,lle strolie ? ' ' Iloi's it reiliairl at  rest at  
any time P ' ' FIorv can it rcversc it.: x~lotion, if i t  does 
]lot stop? ' ' l-low can it cease going in one tlireclion, 
and move in the opposite tlirection, wilhoul, stopping 
I~etween the two lnotions? ' Tlicsc arc critical ques- 
tions, lying at the very foundation of all chnnge of 
motion. Does cliang'e in tlie rate of motion t>alie 
place crt :Ln instarit, or duririg an  instant P 

Tlie nletlloil of limits leads tile rni~id towards a 
rcsulG the conclusions of wllicI1 iL is impossible to 
escape: hence, as a system of philosophy, it retailis 
its strong holtl. DE Vor.sox !Poor). 

I loboken,  I lnrch 16. 

Ropes of ice. 
On Saturday, i\Iarch 8,while traversing several 

counties of sonthern Ohio by railroad, I oh5crved an 
illustration of the viscosity of ice, that seems tleserv- 
ing of mention. 

For a number of hours, rain had Leon falling, 111uch 
of i t  freezing a9 it fell; hut through tlie day tho tern- 
perature rose slightly, renlai~ling, hornever, close to 
the freezing-point,. All exposed objects were coated 
with ice. I n  p:~rticular, telegrapll-mires and the 
strands of mire fences more heavily loadetl. I n  the 
afternoon the ice broke loose froni the wires a t  in- 
numerable points, hanging froin them in depr?ndi~ip 
curses, the fised points of xvhicll were sometimes ar 
nlnch ar six or eight fcet apart, and the lowcst points 
of. the curves fro111 two to twelve inches I~elow the 
wlres. Occasionally tlie curves would breali, and the 
ends of the ice ropc, t ~ v o  or tllree feet i n  length, 
would project downwards from the wires a t  an angle 
3f forty-five degrees or Inore. 

'The best esanlples mere passed without opporlunity 

to Princeton, N.J., instead of Princet,on, N.Y., as 
as wrongly given ill iS'cirl~cr, No. b7. 

HENRYF. O s n o ~ l ~ .  
I'rince\oii, S.;I.,hlerclr 21. 

Ripple-marks. 
Plul'essor Wooster's note in No. 57, on ripple-

~ r l :~ r l t e~ llimestones ill I<ansas, recalls an  observation 
r ~ frny own in Utalr. 111tlie south part of that  terri.. 
Lory thc Jnrassic forlnatioll iilclu~les a sectile lime- 
st,dne fifteen t o  twenly-live feet, in tllicl;ness, contain- 
ing remains of Camptonactc?~and Pe~,tacriiius. So~ile 
o l  the stirlaces of the layers exhibit coarse ripple.. 
marlis, t,lle wave-lengths lxnging fro111 six inches to 
one foot. The associated fossils cannot be mgarded 
in this case as indicative of quiet co~iditions, for in 
neighboring districts the  saine fo r~us  are found in 
argillaceous sanctstones. I n  the sandstones the shells 
aud crinoid segments eshibit wear from rolling, hut, 
in the limestone tlieir angles are lu~impaircd. While, 
however, there is no evidence in the limestoue of 
violence, there is evidence of motion. Tlie crinoids 
hsvc not bce~r found entire, and all their segments 
are usually cletachecl. RIorrover, the  structure of 
some of the lirnestone lagers is oolitic. 

I conceive that the association of ripple-marlrs with 
sllallow water, wliile nsaal, is not invariable. The 
most important condition for the formation of ripple.. 
marlcs is motion; and any tliir~g competent to l~roiluce 
motion at the bot,tonl of deep wat,er mag form them. 
Wind-waves on tile Atlantic are said to  have brought 
sand to the surface from a depth of five hundred feet, 
and they must be supposed to produce at  a still greater 
depth the gentler agitation necessary for the forma- 
tion of ripple-nlarlcs. 

The association of the Kansas ripple-marks with 
f i ~ ~ cargillaceous roclcs is perliaps unprecedented, but 
there seems no theoretic reason to  regard i t  with won- 
der. Pine sedi~nent does not usliaily collie to rest in 
spots where the water is subject to agitation, ha t  es- 
ceptioilslly it does; and tile centre of every sEiallom 
pond with a riluddy bottom affords an illustration. 
Soine years ago I observed ripple-marlis on a surface 
of fine river-sill at the bottoui of a pool vhicli had 
communication with n rashing river. The puisation 
of the torrent colnmunicated agitation to tlle pool, 
but no current; ancl I iiiferrecl tha t  the pulsatory agi- 
tation citused tile rippling. The pool shared to sotile 
extent tlie ~nuddi~less  of 611e river, and the silt on its 
bottom was evidently a forming deposit. Not far 
away the bank of the same river exlli bi ted in section 


