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into the reservoir; the connection of the bag with the outside air 
will remain as before, and when the bag is full the only work ex- 
ternal to the reservoir will be that of lifting 2.4 ounces one foot. 

When a balloon rises into the atmosphere, then, the gas does 
not expand, and in so doing perform an enormous amount of ex 
ternal work; but it simply displaces the air. The amount of work 
in this case would be very small inrleed, and the consequent cool- 
ing of the gas slight. The conditions are precisely similar to what 
they were when we connected the bag with our reservoir having 
the air under pressure. In rising, the balloon continually arrives 
a t  a region in which the pressure is less and the expanding gas 
simply displaces the surrounding air. Every cubic foot expan- 
sion in the gas of the balloon at  sea level displaces a cubic foot of 
air nt a pressure of thirty inches. If the pressure of the outside 
air were suddenly diminished to ten inches, the work done would 
he that of lifting a gas weighing one-third of the air a t  normal 
pressure, or about .4 ounces to each cubic foot. This would cause 
almost an inappreciable cooling in the gas. 

:2 very interesting point may be mentioned in this connection. 
What became of the energy stored in the reserroir in the air com- 
press~d to two atmospheres, after the air had expanded to normal 
pressure in the reservoir and bag P PARADOX. 

February 26,1892. 

The  Loup Rivers in Nebraska. 

I AM gratified that my article of Jan. 29 possessed some interest 
for so able an authority as Professor W. M. Davis of Harvard, 
albeit, he is somewhat critical. 

My main propositions, and I think they will stand, notwith- 
standing the objections of my critic, are these: -

1, The Loup rivers were probably once "separate tributaries of 
the Platte, all independent of each other, as rouphly indicated by 
the dotted lines on the map " (Fig. 1, p. 59, Science, Jan. 29, 
1892). 

2. Pliocene lacustrine deposition along the Platte '' crowded 
the mouths of these tributaries eastward and made them coalesce 
into a single large tributary." 

3. Headwater erosion "swept the upper courses westward by a 
series of captures." 

Instead of my first proposition, Professor Davis ascribes to me 
the postulate " that a t  the beginning of the current cycle of river 
history the several branches of the Loup River all pursued inde- 
pendent courses to the Platte." He makes definite my indefinite 
( 6  once," but not in a may that I can accept The plain inference 
from my second proposition is that the period of separate existence 
of these tributaries a as in the Niocene. 

Whelher that is equivalent to the "postulate" of Professor 
Davis depends upon the definition of "cycle." The facts, as I 
have read them in the field, are these: In Miocene times tribu- 
taries of the Platte, now constituting the Loup system, were de- 
veloped only to the stage of young rivers, not mature rivers, au 
Professor Davis supposes. Then came submergence and partial 
obstruction of their valleys; partial only, because the Pliocene 
rnarls will not average more than fifty feet in thickness, not one- 
fourth of the depth of the valleys. When Lnke Cheyenne retired, 
the rivers resumed business in their former channels, except near 
the Platte, where the excessive deposition turned them eastward. 
The silt in the Platte valley has been penetrated to the depth of 
five hundred feet without reaching the bottom. 

Here then is a cycle of river history interrupted in its infancy, 
and subseauentlr resumed. Its course was not half run when the 
rivers were drowned, and, even now, after their emergence and 
resurrection, they are still young rivers, with abundant vigor and 
abundant opportunities for headwater erosion and river piracy. 
If this series of events may be accounted a single cycle, notwith- 
standing the Lake Cheyenne episode, then I can adopt the "pos-
tulate" as eauivalent to my first proposition. 

If I understand him aright, Professor Davis does not raise any 
objections to my second proposition. He does indeed argue against 
a supposed contention of mine, which is not mine at  all, namely, 
that the coalescence of the lower courses into one Loup River was 
due to headwater erosion. 

The effects which I did assign to headwater erosion were limited 
to the "upper courses," as stated in the third proposition. Inspite 
of all objections, that proposition seeins to be reasonable and 
valid. No region on this continent is more favorable for the study 
of simple, unobstructed headwater erosion than these western 
plains. The rirers are young. Great blocks of table lands lie yet 
unbroken by drainage lines, and into these fresh ravines are con- 
stantly eating back. The tertiary beds are soft and practically 
homogeneous, so far as resistance to erosion is concerned, so that 
no question need be raised abo~lt  dip, strike, folds, or alternations 
of hard and soft strata. Upon such a terrane the Miocene rivers 
established themselves with a south east course consequent upon 
the slope to the south-east. The Rocky Mountain upheaval, to- 
gether with excessit e deposition along the Platte, changed the 
slope to the north-east, transverse to the established direction of 
the rivers. Cross-cutting and captl~res of westerly headwaters 
was the natural result of this change of slope. 

The eastward tilt which the whole country got a t  the time the 
Rocky Rlountains were elevated also affected the development of 
the main Loup. Without that upheaval t h e  northern tributaries 
would have been dammed back by the silt along the Platte, and 
formed a series of swamps, instead of coale~cing in a free-flowing 
stream. 

That objection of Professor Davis, which is based upon the 
" sjstematic location " of Prairie Creek " between two parallel 
and larger rivers in a district of horizontal beds," is not serious. 
I n  the first place, I never dreamed of ascribing it  to headwater 
erosion. It  is obviously the result of Pliocene deposition crowding 
the Luup so far from the Platte that subsidiary drainage was de- 
veloped on the intervening space. In the second place, this latest 
product, appearing upon the surface of a great mass of Pliocene 
silt, cuts no figure in determining the primitive course of chan- 
nels lying a t  the bottoni of that rnass of silt. 

Further criticisms from Professor Davis will be most welcome 

-- - L. E. HICKS. 

The  Aboriginal North American Tea. 

IN Science for Jan. 22, 1892, is an abstract of Bulletin No. 14, 
United States Department of Agriculture, on " The Aboriginal 
North American Tea," Ilex cassine, which recalls to me that dur- 
ing our civil war, when the Confederate soldiers were encamped 
in the vicinity of the Rappahannock River, especially during the 
winter of 1862-3, that not; only they, but also the inhabitants of 
that region, used freely the leaves of the American holly tree, Ilea 
opaca, in the preparation of a decoction as a substitute for China 
tea. This species of holly is not only abundant in that region, 
but p o a 7 s  to a large size, trees of eighteen inches in diameter and 
over being not uncommon in the thickets bordering the low 
grounds of the Rappahannock. 

I do not know how they came to begin the use of this decoction, 
whether from a local handing down of the Indian custom of using 
the cassena tea, as Wood styles the Ilex cassine, or whether i t  may 
not have been suggested by soldiers from Alabama, who were 
numerous i n  the Confederate army, and who would be more likely 
to know of the use the Creeks made of the leaves of the shrub 
holly. 

In this connection the question arises as to whether any use was 
made during our civil war of the leaves of the New Jersey tea, 
Ceanothus Bn~ericanabs, which were used during the Revolution 
as a substitute for Chinese tea. JED.WOTCHKISS. 

Staunton, Va., Feb. 24. 

AMONG THE PUBLISHERS. 

THE laboratory course in psychology, by Dr. E. C. Sanford, 
which is being published in parts in the An~erican Jouv.nal of 
Psgchology, is to be issued at  a later date in book-form. I t  is the 
only practical course ever published. 

-Messrs. J. Wiley & Sons, publishers of scientific works, New 
York City, have just issued the fourth edition of Thurston's 
" Manual of steam-boilers," and the fourth edition of his a Fric-
tion and Lost Work in Machinery and Millwork." These works, 
like all others on their list, are kept under constant revision. and 
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thus given continually increasing value. Each new edition shows 
the perfecting toucl~of theauthor'ehand. Messrs. Baudry &Cie., 
the French correspondents of this firm, have c~mpleteda transla-
tion into French of the "Manual of Steam-engine and Boiler Tri-
als," by the same author, and wlll a t  once send it to press. They 
are also translating the ' ' Manual of the Steam-engine," and ex-
pect to have that in tj-pe before the close of the year, under spe-
cia1 arrangements with author and publishers. 

-The number for IIarch begins the seventh pear of TheForum, 
for its  seventh Sear several new enterprises in periodical 

are announced : first and foremost. the silver ti^^. ~h~ 

methods, and the other by Professor John Earle on '&TheStudy 
of English." Another line of special work laid down by The 
Forum is an inyestigation and discussion of Municipal Govern-
ment, which is confessrdly the wesk place in our whole gorern-
mental system. The present number contains an investigation 
made by Professor Peabody of Harvard into the municipal gov-
ernment of Dresden. The Progress of the most Important Arts 
and Sciences will make a continuous feature of the coming vol-
umes of The Forum, such as ~ r c h i -Music, sculpture, ~ a i u t i n ~ ,  
tecture, the Practical Application of Electricity, the Advance of 
Preventive Medicine, the Progressof Astronomy. Another group 

by M ~ .  who of subjects - old subjects that scientific progrpss makes of per-~~~~h number contains t n . ~papers on it -one ~ l ~ ~ d ,  
makes his best argument for silver, and the other by &Ir,Leech, 
director of the mint.  the follo,\ing months ~h~ F~~~~will 
publish the most thorough discussionof thissubject that has been 
made, by the foremost writers of both continents. ~h~~~ 
will he a special frature of forthcor,,ing numbers. ~h~ ~ d 
tional Investigation into the work of the public schools in the sev-
eral large cities of the union has been announced, and 
Dr. J. M. Rice, the special student of the most advanced school-
work abroad, is now engaged in this task. His articles will begin 
in a n  early number. In  the March number are two noteworthy 
educational articles -one by Mr. Clarence King. on .'The E d u  
cation of the Future," wherein he shows tbe narrow lim~tationsof 
all our teaching, and points out the yet undeveloped tields and 

petbal interest -will be Good Country Roads, and HOW well  
they Pay; Scientific Agriculture and its Possibilities; What the 
Coming Man will Eat and How He will Cook i t ;  and the like. 
The especial development of The Forum will be in the direction of 
original investigation by experts and authorities, into all classes~ ~ ~ . 
of subjects of the greatest concern to readers who wish to keep 
abreast in their thought and lives with the world's progress; and 
the aim is never to thresh Over 

-A revised edition of Herbert Spencer's ' ' Social Statics," the 
book which has created such a stir among social reformers, will 
be issued shortly by D. Appleton & Co., simultaneo~~slywith its 
publication in England. Having been much annoyed by the per-
sistent quotation from this work, in the face of repeated warnings, 
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Philosophical Society, Washington. 
Atzy#erson ~ r e k i n ~ n p o s i t i o n  which he is quali-for 

Aed by hisscienfi$c attainments, or anyperson seekingFeb, 27. -M. W.~ ~ ~~~t~~~on i ~ ~ t ~ ~ ,rome one to j l 1  a position of thzs charactrr, be i t  that 
the Climate of Death Valley; L.A. Bauer, o f a  teacher of science chemist, drauchtsman or what 

not. may have the * &'ant7 inserted under ;his head~ i l d ~ , ~~ ~ secular l ~ ~ ~ ~of the ~ varia-FREE O F  COST,i f  he satisfies the publisher o j  the suit-
tion Phenomenon of Terrestrial Magnetism; 
B. Pickman Bfann, An Attempted Solution 
of a Social Problem. 

Society of Natural History, Boston. 
%lar. 2.-W. C f .  Farlow, Notes on Collec-

tions of Cryptogams from the Higher 
Mountains of New England; G. Frederick 
wright, ~~~~~i~~of E~~~~~~~ ~ by 
Norwegian Glaciers; Additional Evidence 
Concerning Remains under the 
Sonora Table Mountain, California. 

T h e  Numismatic and Antiquarian Society, 
Philadelphia. 

Mar. 3.-Daniel G .  Brinton, Mediaeval and 
Aboriginal Dramas. 

METAL, MARBLE, AND MOSAIC WORK. 

MEMORIAL 

HIS TORICAL 

TABLETS 


TABLETS EXECUTED IN METAL, 

OR MARBLE AND MOSAIC. 


PHOTOGRAPHS ON REQUEST. 

ZLLUSTRA TED HANDBOOK FREE. 


59 Carnzine St., New YoYR. 

a61e character of his afilication. Anyperson serking 
informafion on any scienti$c question, the address of 
any rcientz)k man, or whocarr in any way  trsethiscol-

for a #ur?oJe consonant with the nature of f h 
paper, is cordially invited to do so. 

A PROFESSORSHIP i n  Chemistry is  wanted .  by  
one who has  had five years' experience i n  t h a t  

capacity. Would prefer t o  give instruction by
lectures a n d  experiments ra ther  t h a n  by  text-book 
methods.  Would like a position in a college o r  uni-
versi!y where there is  a good student.8 laboratory.
S p e c ~ a lpolntsof strengthclaimed are :  (1)Thorough~ l ~ ~ dcontrol of a class and good order during lectures 
and  recitations. c2) Accuracy in experimenting
with chemicals aid skill i n  t h e  manipulation of 
chemical apparatus. ~h~ permission of dis. 
tinguished educators has been given to refer to 
them if required, wouldnot care to a 
sition paying less than Address B, E,,  care 
of Science, 8 i 4  Broadway, New Pork.  

ADDRESS WANTED.-Will some one please send  
t h e  address  of t h e  Secretary of t h e  Amencan 

Philological Society. Also tha t  of Herbert  Spencer. 
"ADDISON," Room 84, 164 Madison St., Chicago, 111. 

DDRESSES of Old Book Dealers wanted,-Wish-A ing t o  obtain a numberof old booksout  of print.
I very much desire t h e  addresses o r  catalogues of 
ra re  second-hand book dealers. 14 there  i s  a dire:-
tory  o r  l ~ s tof such  dealers I should like t o  obtain 
possessiou of one. W. A. HLAEELY, Chicago, 111. 

ANTED.-(l) A white man versed in andw iron workiog, able t o  work from speciJ3cations
and plans, suited for  an  ins t ruc tor  of boys; his bus.  
iness t o  have charge of shops of school, outline a n d  
direct  t h e  work for  foremen and s tudents ;  salary t o  
b 3  51,000 per annum (nine months). ( 2 )  A m a n  
(black preferred) t o  teach  t h e  co!ored, iron working
a n d  for in , subordinate t o  t h e  preceding; salary,
$7g0, (i)1man competentto take classes 
in engineering (assistant'sPosition), but 
ability to perforln any of the work required in any
of t h e  ordinary engineering courses of our  universi-
t ies;  salary from $1,000 t o  $1,51N). A. H. BEALS, 
Milledgeville, Qa. 

M E T ~ L ,MARBLE, AND MOSAIC WORK. 
-.. .---

[ F r e e o f c h a r g e  t o  all ,  if o fsa t i s fac tory  character.  
Address N. D. C. Hodges, 874 Broadway, New York.1 

For exchange.-A fine thirteewkeyed flute in leather 
:overed case, for a photograph camera suitable for mak-i ~ ~lng lantern slldes Flute cost $ z 7 ,  and 1s nearly new. 
U. 0. COX. Mankato, Minn. 

TTOexchange ; Experiment Station bulletins a n d  
reports for bulletins and  reports not i n  m y  flle. I 
will send list of what I have for  exchange. P .  H. 
ROLFS, Lake City, Florida. 

fine fossils or crystals. will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
PERRY, state~ ~ ~~ ~l ~~vt,l~ ~ ; ~ ~ d ~ , , 

For exchange.-Three copies of ''American State 
Papers Bearingon Sunda Legislation." 189'3 82.50*new 

saLath.ll by K l n g s b u ~
1840 "~he'sabbath," by A. A. phelp5 1842. ~ i s t o d  
of the !:stitution of the Sabba:) ~ a ; ,  1t: Uses and 
Abuses b W. L. Fisher, 1859; Humorous Phases of 
the La; " gy Irving Browne or other works amounting 
to value bf books exchanged, bn the question of govern-
mental legislation in reference to religion, personal liberty 
etc. I f  preferred. I will sell "American State Papers '' 
and buy other books on the subject. WILLIAM AD-
DISON BLAKELY, Chicago, Ill. 

Wanted, in exchange for the following works any
standard works on Surgery and on Diieases of ~hi idren:  
Wilson's "Americfin Ornithology," vols .Coues' "Birds 
of the ~~~~h~~~~~alld b. ~ i ~ d ~of t~e,cJorado va1leyq~v 

; a ~ $ ; ' s ! ~ ~ e ~ ~  g:gEtqi'b 
 ~~:$~:tdh2,"~~d~~",~e,"~
the Reports on the Birds of the Pac~ficR. R. Sunrey,
bound in 2 vols., morocco; and a complete set of the 
Reports of the Arkansas Geolo 'cal Survey. Please ive 
editions and dates in correspongng. R. ELLSWOR%H 
CALL, ~ i ~ ~ h ~ ~ l ,~ hD~~M ~lows,~ ~ ~ ~ , ..
For sale or exchange, LeConte Quain:

VOIS . L'Ph :iology," ltlon 
She ard, Appleton. Elliot; andlstern, "Chemistry. '? 
lorJan, o; Verteb;:,tes;v, Scie)n-
'LS'S' Di rec to~."Val. I. J o ~ r n ~ z o fMor<h*logu,. Bal-
four, "~mbdology,"  2 ~01s . ;  Leidy Rhizopods."
Science, 18 vols., unbound. C. T. ~ C C L I N T O C ~ ,  
Lexington, Ky. 

T o  exchange Wright's " Ice Age in North America " 
and Le Conte's ':Elements of Geology" (Copyright 1882) 
for "Darwinism by A. R.Wallace, "Origin of S~ncies," 
by Darwin, 'descent  of Man." by Darwin, M a y s
Place,!n Nature," Hpxley, "Mental Evolution in Anl-
mals, by Romanes, Pre-Adam~tes." by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University,
Nashville, Tenn. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal-
ance ZOO^. to I-xomp ), platinum dishes and crucibles. 
agate motors, glass-blowing ap  aratus, etc. For sale in 
part or whole. Also complete fi?e of Sill irnax's~owrrol 
1862-1885 (61- I bound). Smithsonian Reports, 1854-1883-
U. S. Coast Zurvey 165 -18 FUII particulars to en: 
quirers F. G A R D ~ N E A ,J$:, Pornfret, Conn. 
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of \ iews which he had abandoned, and by the misquotation of oth- that the ahlindant rllaterial afforded the alienist may be system-
ers which lie still holds. Mr. Spencer some ten years ago stopped the atically studied in all its clinical as well as pathological aspects. 
saleof the hook in Enqland and prohibited its translation. But the A umform method being desirable, this manual has been prepared 
rapid spread of communiatic theories gave new life to these mis- hy the direction of the association committee, with the co-opera- 
representations; hence Mr. Spencer decided to delay no lonqer a tion of Drs. Welch and Hurd of the Johns Hopkins Hospital, that 
statement of his mature opinions on the rights of individuals and by following the described routine in examination, pathologists, 
the duty of the state. The volume includes also "The Man ver- and even non-expert phrsicians, may prepare the most concise, 
sus the State," a series of essays on political tendencies heretofore graphic, and useful record of actual cases. I t  is fully illustrated 
published separately. Mr. Spencer has secured an American from original d r a ~ i n g s ,  sectional and regional, and as an adopted 
copyright for his new volume. standard, should be in the hands of every examiner who can con- 

-P. Blakiston, Son, & Co., announce "A Manual of Autopsies, tribute to the valuable recorcis thus established. 

designed for the Use of IIospitals for the Insane and Other Public -D. Appleton & Co. have just ready " Moral Teachings of 
Institutions," by I. W. Blackburn, M.D., pathologist to the Gov- Science," by tlrabella B. Buckley, intended for readers who 
ernment Ilospital for the Insane, Washington, D.C. This subject rea on id not take up an elaborate p~ilosophical work ; and a 
has for several years engaged the attention of the Association of '' Manual of Chen~ical Technology," by Randolph ron Wagner, 
Medical Superintendents of American Institutions for the Insane, translated and edited by William Crookes. 
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DO YOU INTEND TO BUILD ? 
If you intend to  build, i t  will be a mistake not t o  send for "SENSIRLE LOW-COST 

HOUSES,,, now arranged in three volumes. In  them you will flncl perspective views, 
floor plans, descriptions and estimates of cost for 105 tasteful new de ns for 
houses. They also giv; prices for  complete Working Plans, ~eta) i l s ,  and Spe%catlons, 
which enable you to  build without delays mistakes or quarrels with your build- 
er, and which any one can understand! Vol. I ,  contains 35 copyrighted designs of 
houses, costing between 800 and $lv.Vol. I[. contains 35 copyrl hted designs. $1800 to 
$3000. VOI. III. contalns 35 c o ~ v n e h t e d  des~ens .  . -$3000 t o  SWM. %rice, by mail, $1.00- . .
each, or $3.00 for the set.'- 

'6 COLONlAL HOUSES,,, a volume showing Perspectives and Floor Plans of 
houses arraneed in the inimitahle stvle of the  Colonial Architecture. and h a v ~ n a  - - all modem -

arrangements' for  comfo&: ~ n c e ,$2.00.-
"PICTURESQUE HOUSES FOR FOREST AND SHORE":-This Show 

Perspectives and Floor Plans of new deslgns for Summer Cottages, which are  romantic 
convenient, and cheap. Price $1.00, by mail. 

N, D. C. BODGES, 874 Broad~ay,Nev York 


