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would be sufficient to enable one to see a molecule of al.
bumen, or if its power could be increased one hundred
and seven times it would enable one to see a molecule of
alum.
Now Helmholtz has pointed out the probability that inter.

ference will limit the visibility of small objects ; but sup-
pose that there should be no ditficultv from that source,
there are two other conditions which will absolutely
prevent uts from ever secing the molecuile.

ist. Their motions. A free grascous molecuIle of hyldrogen
at thc temnperatuire of () C.. and a pressure of 76o mmi.
mercury, has a free path about i,,,mm. in length, its
velocity in this free path being I86o m. per second or morc
than a mile, while its direction of movemnciit is chalngedl
millions of times per secondl. Inasmuch as only a glimpse of
an object mioving no faster than one millimeter per second
can bc had, for the movements are magnified as well as the
object itself, it will be at once seen that a free gascous
molecuilc can never be secn, not even glimpsed. liut sup-
pose such a molecule couNld be cauglht and held in the field
so it shouild have no free path. It still hais a vibratory
motion wvhich constituLtes its temperatture. 'rThe vibratory
movemcnt is measured by) the number of uinedtilatioins it sets
up in thie etlher per seconid, anid will average five thloussand
millionis of millions, anmotion which wotuld miake thic space
occupied by theimolecule visibly transparent, that is it
could not be seen. This is true for liquids an(d solids.
Mr. 1). N. Ilodges finds the path of a mi2o>Ccilec of vater at
its surface to be .0000oo24 imm., and thouigh it is still muich
less in a solid it must still be mutich too great forobservation.

2d. They are transparent. The' rays of the sun} strean
througthl the atmosphere, and the latter is not per(ee)tibly
leattld by tlieni as it would( be if absorption took p)lace in
it. The air is heated by cond uction, contact wit(h tile
carthi, wvhich hias absoitbed and transtormed the energy of
the rays. Wh'1eni selective absorption takes p)lacLe the nuni-
ber of rays absorbed is stmall wlhici comlared with the
wihole number presented, so that practically the se)parate
mzoleculles would be too transparent to be see:n, thtougit
their magnituide and miotions were not absolulte hindrances.

ON THE AURORA AND ZODI)ICAL LIGHT OF
MAY 2, 1877.

Blv llI:NlY C. ILi:WIs.
A simultaneous appearance of an :aurora andtl the zodi-

acal light appeared on this evening, andl a comparison be-
twveen tlemin is here given. The variouis clhanges of the ni-
rora are given in detail. A remarkable feattire was the
formation of a briglit streamer wh1icih mainitained its posi-
lion e lative to the earth for nearly an houir. Meanwhile,
.the Zodiacal Con1te, whlichVwas briglht early in the eveningi
hiad1 miioved l)ast the streamer and liassed below the ihori-
zon. *11w streamer had remained, like thec great ploitter,
fixed to the car th, and mimark ing its Imotionl, while thite'
hIeavenIs revolved past it. This fact wvas conclusive evi-
denice of the terrestrial character of the aurora, and(i of thle
cosmical character of the zodiacal lighit. Another fact
leading to the same conicltusion was thc character of their
spectra. That of the zodiacal lighit was continutious, and
that of the aurora was a linic-spectrum-thie formler is sucih
as wouild be given by suinlighlt retlected( fromii matter in
space; the latter would I c given by an electric discharge
tlhrouighi a ga1s.

OBSERVATIONS ON' BRACIIIODODS.
liy Puior. EiO,v. S. NIoItscI.

MIr. Mlorsc gave tih aunaatonmical details of somiie lhrachio.
pods he hlad stuidied in Japan, and described( the existence
of a curious parasitic worni in a large species of Lingtla.
He also gave furthier facts regarding the so-called hearts of
certain brachiopods, aind expressed lhis belief that thley wcre
glands of somc kind cominlected witlh the reproduictive
organs.

'5'

THE KANIES OR ESKARS OF MAINE.
By GEo. H. STONE, Kent's Hill, Ie.

This paper is accompanied by a map showing the courses
of the larger Kame-systems of 'Maine. Omitting short,
isolated ridges of gravel, the map shows thirty distirct
systenms of Kame gravels, varying from five to one hundred
and fifty miles in length. The total length of Kames atA
Kame-plains thuis far mapped is about 2000 miles. The
mnap is the rcsult of amateur explorations made at intervals
during the past foutr years.

Thie paper discuisses the following points rcgarding the
Kamies:

i. Aa.,ane dr-ift conpared1 -with glatcial drift.
The facts show that Kame material has in general been

transported farther than the morainal material which was
originally derived froml the same locality.

2. The Aame: str-eams.
The Ka:mes were deposited by currents flowing length.

wise of thicir couirses, anid in all but four undecided cases
the cuirrents flowed southwards. The Kame streams re-
seimbled sub-werial rivers in their mLmanderings, their
branches, anid in all othier respects. All the long systems
in the State are mtuch higher at their northern than at their
southern ends. The water of these rivers is shown to have
tlowed f(aster on long down slopes than on up slopes.
Therc is strong reason to believe that most of the water of
the nmelting glacier escaped by superficial channcls, unless
near the termiiinal moraine. Except ncar the coast there
are in Maineail3most no signs of sulb-glacial strcams.

3 Tl'/7, e3teUl Jiruzs of A .,,,'s.
t. The single ridlge. 2. Reticulated plains, composed of

a series of retictlated i idiges wvitli eniclosed tinInIels or
lakelcts. 3. T'hei solidl or continuous plains, wIichl are
broad, flat-topped ridges-, showing few or nio signs of separ.
ate ridges, andl of(ten of great heiglht.

4. The internl s/iJiJtuh{.{o .f A'amsIJS.
KIames are of two kinds-i. The stratified Kame, which

is the more common type. 2. The pell-mell Kame.
The same Kaine may be stratified in one part of its

course and pell-mell in another.
5. Actiow of the sea uipon thet A'azmes.

DuIring the Chamnplain period the sea stood at a height,
in the central parts of Maine, about 300 or 3S0 feet above
the present sea level. he'lI Kames are plainly overlain by
the mi:arinie clays, and the sea greatly modified their form.
The dfilrerence between tht Kame that hals been under the
sea antd that whichi lhas not is often very great, and conclu-
sivelv proves that thie Kam;ies proper cannot have beecn a
marine deposit.

6. '/>p0 9.hi01al .laftios of the A'mt.:s.
No general law of relationship betvween thie Kames and

tlv relief formis of the land cant 1,tbediiettvfrom local 01).
servations, trOI' tlere a e many pui rely locl telationships.
l'lec only invariable ruile! lithus far established is that tle
Kanies niever cross lillsm;iore than about 200 feet lhighier
than the country lying to the northward. Naine is trav-
ersed( by tiuimiierous raniges of hills trendinig eastward or
northeastward, an(d the Kame systems never cross tlhe high
ranges except by low passes. Low hills they cross freely.
The inference of the writer is that the Kames werc depos.
itedw hen thic glacier was so far melted that the higher hills
rose above the ice surface, and hence the only escape for
the waters southlward was by thle low passes.

7. Distib'uti.'n'1 the A'ames.
A line joining the northern extremities of the Kames is

nearly a straight linie; it trends nearly northeast and is
rouglhly parallel wvithi the coast. Nortlh and vest of this
line there are occasional shtort ri(lges of Kaame origin, but
nio long systemis hiave vet been dliscovere(l.

(The publication of p.apers rea(l before the recent
meetinigs of the Amnerican Association for the Advance-
Imnent of Science will be continued in our next number.-
Il4D.).
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