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they will find their food-supply, and opportunity to
develop. In this view of the matter, the develop-
ment of such non-homolo%ous parts for analogous
purposes is of great morphological interest. he
analogy with the young Meloids will doubtless be
found to go still farther, in that the young Bombyliid
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F1@. 8.—a, full-grown larva; b, pupa-shell; ¢, larva issuing from
pupa of Rhizotragus. (After Handlirsch.)

will hibernate and otherwise live for a long time
without food, waiting patiently for the hatching and
growth of its intended victim, which growth may be
very rapid among lamellicorns and pectinicorns, as I
have shown in the case of Passalus cornutus (5 Mo.
ent. rep., 55), in which full larval development from
the egg requires but six weeks. C. V. RiLEY.

LETTERS TO THE EDITOR.

[ Correspondents are requested to be as brief as possible. The
writer’s name 8 in all cases required as proof of good faith.]

| The Lake-Superior rocks.

IN Science for Feb. 9, Mr. Selwyn refers to what
he regards a ‘ mistake’ of mine, in quoting him as be-
lieving that the trap and sandstone of Lake Superior
are of the age of the Huronian. The statement was
made on the authority of his report for 1877-78, p. 14
A., where, in his general classification, he has placed
in the Huronian ‘‘the typical or original Huronian
of Lake Superior, and the conformably — or uncon-
formably, as the case may be — overlying upper cop-
per-bearing rocks.” I could not, of course, in 1881,
state what Mr. Selwyn may believe in 1883, regarding
the trap and sandstone of Lake Superior. A fair in-
spection of the Tenth annual report of the Minnesota
survey, which he criticises, would have shown him-
that that opinion was quoted from him in 1877-78,
since his report for that year is given as authority for
the statement on the following page. Still, I am
very glad to be re-enforced in the views which I have
advocated in my reports since 1872, first promulgated
by Messrs. Foster and Whitney, by the distinguished
authority of the director of the Canadian survey.
concur with him in the sweeping affirmation, ¢ that
there is, at present, no evidence whatever of their
holding any other place in the geological series’’ than
that of the ‘Potsdam and primordial Silurian;’ and
I would also add, that there is much incontestible
evidence that they can hold no other.

In SciENCE for March 9, Mr. Irving has misquoted
and misrepresented my views in three respects: 1.
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That I have strenuously refused to believe in the un-
conformability of the sandstone and trap at Taylor’s
Falls in the St. Croix valley; 2. That, after my visit
to the valley in 1881, I confess to the unconformity;
and, 8. That I have argued a difference of age be-
tween the ¢ eastern sandstone’ of the south shore of
Lake Superior, and that of the St. Croix valley.

In respect to the first of these, it is only neces-
sary to refer to the First report of the Minnesota
survey (p. 69, 70), where the unconformity of the St.
Croix sandstone on the trap and sandstones is made
a strong point in the argument for separating the
two under different names.

Secondly, I should hardly regard that a ‘confes-
sion,’ in 1881, which is the.same that I advocated in
1872, and, in the interim, on all suitable occasions.

Thirdly, as to the difference of age between the
sandstones of the St. Croix valley and those of the
eastern southern shore of Lake Superior, probably
Mr. Irving has misapprehended my argument in the
Tenth report, Minnesota survey. Instead of ranking
them of different age, I have grouped them as of the
same age (p. 134), and call special attention to the
fact, that the late investigations of Dr. Rominger, as
well as the paleontological discriminations of Mr. Bil-
lings, go to show their identity. I have, however, a
strong inclination to concur with Mr. Irving in the
opinion that the ¢ Animikie group’ of Thunder Bay
is the equivalent of the original Huronian, and have
already expressed reasons for such a supposition
(Tenth report, p. 95). Some further examination in
the northern part of Minnesota is still necessary to
establish the parallelism. N. H. WINCHELL.

Minneapolis, Minn., April 2.

Venturesome spiders.

In the summer of 1882, while engaged for the U. S.
coast and geodetic survey in the triangulation of New
Hampshire, I witnessed an exhibition of tight-rope,
or perhaps I ought to say slack-rope, performance,
that somewhat surprised me at the time, and which
may, perhaps, be of interest to your readers. It was
upon the summit of one of our New-Hampshire hills,
some 1,400 feet above sea-level, bearing the name of
Blue Job. The air was clear, and the sky partially
overcast with cumuli clouds, with a very light breeze
from the east. After completing a series of meas-
urements upon an angle, I stepped for a moment to
the western side of my observatory (a small wooden
structure, with shutters opening breast-high for obser-
vation); and, standing near the north-western corner
of the building, I observed, starting out suddenly, and
at almost the same instant, three spiders, each spin-
ning out his single thread as he went, lying, back
downwards, upon nothing but the air, and sailing off
at an angle of, perhaps, 10° to 15° above the horizon,
as if bound to some other sphere. The rate of motion
was not more than a third or half metre per second ;
and as the air was very clear, and I soon had the ad-
vantage of a bright cloud for a background, I was
able to watch the dark specks for a long distance.
One of them made a partial failure, if his object was
a long voyage, for he came to the ground within ten
or fifteen metres; while the other two went on and
up as far as the unaided eye could follow them, or per-
haps I should say one of them did, for at last I was
obliged to relinquish one, to be sure of holding the
other in view. The distance to which the one was
followed could not have been, I think, less than fifty
metres.

The question arises, How did they do it? They
went, it is true, in the direction of the wind, what
there was of it; but this was so light that I judged at
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the time there was not wind enough to do more than
to swing the spider to the same angle from the verti-
cal that he was then making above the horizon. It
seemed the more surprising, as the spiders were large,
and ought, by all the laws of gravity, to have fallen
to the earth at once. And what was their objective
point, aiming, as they did, for the clouds and stars?
But I content myself with the statement of the facts,
leaving to others the how, why, and whither.

E. T. QuiMBY.
Hanover, N.I.

Improvement of western pasture-land.

In his article in ScieNcE, p. 186, Professor Shaler’s
opening sentence, ‘‘ that the greater part of the United
States west of the meridian of Omaha is unfit for
tillage,” leaves a somewhat wrong impression. The
greater part of Nebraska is west of that meridian;
but nearly the whole state, as far as longitude 99°,
produces crops of the cercal grains, grasses, corn,
fruit, and roots, more surely, even, than the middle
states. This area embraces 30,000 square miles.
Large sections west of the 99th meridian produce
almost equally well, as our statistics show. Iis sug-
gestions, however, apply to the proper management of
the grasses outside of this area, and are of very great
importance.

A remarkable peculiarity of our Nebraska flora is
its changing character. While not confined to the
grasses, it is especially conspicuous among them.
When T first crossed this county (Lancaster) in 1865,
buffalo-grass (Buchloe dactyloides) covered much of
the uplands. By 1871 nearly all of this species had
disappeared; and its place was taken by blue-joints
(Andropogon furcatus, ete.), interspersed with Boute-
louas, Sorghum nutans, Sporobolus, etc. Again, in
1878, the blue-joints disappeared from entire town-
ships, and the Boutelouas usurped their place. Simi-
lar phenomena were observed in almost every county
in the state, and even in sections where settlements
had not penetrated. During the last two years Sor-
ghum nutans has been gaining in eastern Nebraska
over all other species. On the whole, the species
indigenous to moist regions have been gaining on the
buffalo-grasses to such an extent that the latter have
almost entirely disappeared east of the 100th meridi-
an, and from large areas farther west. In extreme
north-western Nebraska, on tributaries of the Nio-
brara, I have observed, since 1865, a remarkable
exchange of buffalo-grass for Boutelouas and other
grasses in different years. This tendency, therefore,
is common, though not to the same extent, in the
drier as well as the moister portions of the state.
When old Fort Calhoun, above Omaha, was occupied
by the military, twenty-five years ago, Kentucky
blue-grass was brought in baled hay to that postfrom
the south. It spontaneously took root, and spread in
every direction, and now it can be found on prairies
thirty miles away. Many of our farmers in eastern
Nehraska are looking to that species now for a grass
to give late fall and early spring pasturage.

Under favorable conditions, the wild native grasses
produce a remarkable amount of hay. The blue-
joints range in productiveness from one to three tons
and more per acre. The latter large yield has been
realized even at the 99th meridian on the wide Elk-
horn-river bottoms. All the facts noted in the moist
as well as dry sections of the state confirm Professor
Shaler’s theory; namely, that the natural conditions
on the plains are most favorable to a changing grass
vegetation, and that it 's possible, through the agency
of man, greatly to improve on the native species.

SAMUEL AUGHEY.
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Apparent attractions and repulsions of small
floating bodies.

As I thought it worth while, in the interests of
clear teaching, to object (SCIENCE, i. p. 43) to certain
things in Professor John Leconte’s explanation of
the ¢ Apparent attractions and repulsions of small
floating bodies,’ ! it seems my duty, now that Profes-
sor Leconte has replied (SCIENCE, i. p.249) to my
criticism, to justify that criticism, or, failing in that,
to acknowledge my error.

A statement in his explanation of the behavior of
two moistened floating bodies, to which I particularly
objected, was the following: ‘“ But when brought so
near that their meniscuses join each other, the radius
of curvature of the united, intervening, concave me-
niscus . . . is less than that of the exterior concave
meniscuses, . . . and its superior tension acts upon
both bodies toward a common centre of concavity.”’

The parts omitted from this sentence are merely
references to a diagram. Professor Leconte now
states that he should have said superior force instead
of superior tension. I, however, objected to the
statement on quite other grounds. After quoting it,
I said, ““We do not think physicists generally will
admit that a liquid film tends to draw a solid, to
which it is attached, toward the centre of concavity of
the film. Indeed, if this were so, the tendency of a
column of water raised between two floating bodies
by surface-tension would be to lift those bodies.
Similarly, a column of liquid sustained in a fine tube
would tend to lift the tube.”

I have quoted myself thus at length, —using italics,
which I did not use before, — because Professor Le-
conte appears to understand me as denying that what
he calls the ‘capillary forces’ — such, for instance,
as the force exerted upon the enclosed air by the film
of a soap-bubble — are directed toward the centre of
concavity of the film. I spoke merely of the force
exerted upon the body to which the edge of the film
is attached ; and the force exerted by the film upon
such a body is certainly not directed toward the cen-
tre of concavity of the film. If we coil a rope round
a cask, and set a man to pull at each end of the rope,
the pressure on the cask will be everywhere directed
toward the centre of curvature of the coil: but the
pull on the men will not be toward the centre of
curvature of the coil; it will be tangential to the coil.
In the same way, the action of a meniscus upon the
water beneath it, or the air above it, is directed to-
ward the centre of concavity of the meniscus; but the
action of the meniscus upon the body to which it is
attached is tangential to the liquid surface, and per-
pendicular to the boun8ing edge of the meniscus.

Professor Leconte, however, has chosen to make the
statement I have quoted above ; and to my criticism
thereon he replies, ‘‘Indeed, it is obvious that the
elastic reaction of the common meniscus, formed
when two such floating bodies are brought near to
one another, does not tend to lift them ; for thevertical
component of the capillary forces, directed toward
the centre of concavity, is exactly counterbalanced
by the weight of the adhering liquid elevated between
them, while the horizontal component is free to
draw them together.”” He makes a similar statement
concerning the action in a capillary tube.

It is, indeed, obvious, that the weight of the water
must be sustained ; but how and where is this weight
applied to the floating bodies or to the tube ? If it is
applied by means of the surface-film, and at the line
where the bounding edge of that film meets the float-
ing bodies, or the wall of the tube, Professor Leconte’s
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