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ings, addressed to observers on the immecliate 
track, or more than tell miles from it ; and, if 
carefully reacl, they will serve as good train- 
ing for those wlio desire to take part in the 
inr.estigntion of these most disastrous upset- 
tings of the atmospliere. Circular 18 relates 
to obsel.vations to he ~nacle ' concerning the 
presence of electricity in tornadoes,' and asks 
thirty-two qnestions to this encl. I t  is to be 
Ilol>ed that all persons living in the tornado 
districts of the cot~ntry, ancl desiring to take 
part in the work as vol~unteer observers, will 
apply to the chief signal-officer for circulars 

It is worth mentioning, that the single water- 
spout recorclcd in the supplement to the pilot- 
chart of the Xortli Atlantic for March occurred 
on Feb. 1 9 ,  eighty miles east of Charleston, 
where it strilclc the schooner Three sisters, 
'-carrying away main gag, maiusail and fore- 
sail, and flattening in the after-hatches." This 
is evidently connected with the grorlp of tor- 
nadoes ahove described. 

LETTERS TO THE EDITOR. 
-k** Come.spo?tc?ents aye veqzceated to be as b ~ i e f  as possible. 

Law connec t ing  physica l  cons tants .  
IT may be of interest to some of your readers to 

know horn the two formulae puhlished in the adver- 
tising colu~nns of Science, No. 51, car1 be derived from 
the magnetic theory of inolecular cohesion. 

The worlc necessary to sfJparate completely the par- 
ticles of a body occupying the n ~ l i t  of voluile can 
easily be calcnlated if we know tlle original attrac- 
tion betweerr every two particles, and its rate of 
change during expansion. For sinall magnetized 
spheres, this n o ~ kis equal to the resultant attraction 
across the unit of smface. The latter, moleovcr, is 
necessarily equal to the pressure which the particles 
keep up by their ince-sant motion; which, again, is 
shown, by a well-know11 clyrlamical theorem, to be 
equal to the corrtinnecl product of the coefficients of 
expansioli atid oi resilience and tlle absolute tem- 
perat~ue.  'Phis product is therefore finally the 
lnechanical tlc]uivalent of the internal latent heat of 
the  unit  of volurne of a liquid. 

T l ~ etheory does i ~ o t  apply to such liquidr as water, 
in which, a t  low ternperatares, a molecalarre-arrange- 
nlellt is evidently goinq o n ;  but in general, the higher 
the temperature, the more closely is the law fulfilled. 
The grouping of the atoms, and their vibration within 
the  molecule, recently treated by Professor Eddy of 
Cincinndti, produce in the rnost unfavorable cases a 
v a ~ ~ a t i o nof abont thirty per cent from the theory: 
nevertheless, the general agreement is too great to 
attribute to chance, and becomes almost perfect when 
the causes alluded to are considered. The average 
value of the  latent heat for ordinary lirlnids may be 

showil to be about 1.2 times greater th;n tor simiiie-
substarices. 

The ~nolecules of all liquids appear to be very close 
together, notwithstanding the common prejnclice tha t  
they are far apart; and, taking into account the corn- 
parative shortness of their free path, the coefficiei~ts 
alluded to nlay be obtained approximately by pro- 
cesses of ordinary diffeientiation, while their rate of 
change as the temperature increases can be deter-
mined as accurately as by actual observation. 

The latent heat is four~il to vary inversely, the co- 
efficient of expansion alnlost directly, as the free path 
of the molecule; and their continued product with 
the molecular weight is therefore nearly, but not 
quite, constant. The average value is about eight 
and a half; and any slight variationsfrom this average 
are accou~ited for by the complete formula. 

With these hints, and remembering that  the induc- 
tive attractioi~ between two small magnets varies as 
the seventh power of the distance inversely, while 
their normal attraction is inversely as the fourth. 
any mathematician familiar with the principles oi 
physics may verify the laws already enunciated, and 
dednce others of equal importance in the same way. 

The difference, for instance, between the specific 
heats in the state of liquid and vapor, is evidently the 
derivative of any true expression for the latent heat; 
and the critical temperature is found by supposing 
the latent heat eqnal to zero. The relations between 
all these quantities are represented with a remarliable 
dezrce of approximation. 

The magnetic theory of cohesior~ promises to be, in 
molecular physics, what the law of universal gravita- 
tion has proved to be in astronolny. While carrying 
on the development as rapidly as possible myself, I 
would urge others, independently, to do the same, i n  
the belief that this theory affords a most magnificent 
field, both for work and for discovery. 

H ~ r z o r , ~WHITING. 
Cnmbridge, March 17. 

Rel ics  in V e n t u r a  coun ty ,  Cal. 
liincon Creek, fourteen miles west of San Buena- 

~ e n t u r a ,  is the dividing-line between Ventura and 
Santa Barbara counties, Where this creek flows 
into the ocean, at least a hundred acres are covered 
with shells, bones, fish-scales, and other lritchen ddbris 
of tlle Indians, who ha l e  l i ~ e d  here from time irnme- 
morial. The creek, which is fed by mountain springs, 
affo~ded good water; the ocean yielded fish and mol- 
luslcs ; while the  foot-hills and mountrt~ns furnished 
bild game, A large 1 ariety of mollusl~s are still 
found at  this point, and tlle shell-heaps indicate their 
great abundance In past time. Edible cla~ns e,pe- 
clally abounclcd ;as Pacllydesrna crassatelloides, Tapes 
stammea, T. cll~el-a,  also RIytilus cal~forn~anus.  

Rincon Point n a s  doubtless long a favorite resort 
for tlle early race that inhabited this coast. I n  one 
spot I found human b o n ~ s ,  a few years since, which 
were in a semi-foss~l state. 'I'l~ey hacl been buried 
on the brow of a lng11 bluff o\~erloolriilg the sea, and 
were about four feet below tlle sarface. One slrull, 
that  of an  aged person, was pe~fornted , ~ t  the apex. 
The pelforation seeins to h a ~ ebeen made by a sharp 
instrument, and some tnrie before death, but for what 
purpose it is difficult to say. I n  another spot on the 
mesa, and three hundred yards from tlle ocean, oc-
curred a burial-place in which the skeletons were re- 
duced to an  inipalpable dust. I n  this dry soil and 
climate it must have reqmrecl centuries for them to 
decay. I n  this place I torind mrtny ' sinkers' from 
three to twelve inches long, carled from sandstone, 
limestone, etc. They were from three-fourths of an 



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  
and in tlie sliape of a parallelog~~aiii,I founcl 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 fo~uid 
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 sho~vn where they occul. on tlie 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 sl:tb 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 


