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SCIENCE. 

they suddenly rose f a r  above the average. This is shown by the  The second class, the pasture land, may be said to  emhrase all  
following brief statement of the original homestrad entries: of the Great Plain region which, on account of prevai l~ng aridity, 

Comparison of Original Homestead Entries.  


1888.. . . . . . . . . .  6,676,616 acres, a decrease of 917,734 

1889.. . . . . . . . .  6.029,230 '. 'L .. 647,386
b b  

1890.. . . . . . . . .  5,531.679 .. '* 'L497,551 

1891. .  . . . . . . . .  5,040 394 " 491,285
6 b  

1892 . . . . . . . . . .  7,716,062 " an increase of 2,675,668 

Taking the average annual  disposal of the puhlic lands a t  
12.000,000 acres, and  assuming all t he  vacant land susceptible 
re-entry, i t  would be entirely taken u p  in  less than 50years. As 
a matter of fact, however, only a small portion of this vast area 
can be acquired under the operations of the present laws or  is 
suitable for homestead purposes. A great par t  consists of high 
mountains or deeply-eroded plateaus, of sterile lava-covered 
plains, or is too rough to  be valuable for agricultural purposes. 
Wha t  may  be considered a s  the  choicest portions of this xacant 
public land, where the soil is deep and rich and can be readily 
tilled, are  a t  prejent almost valueless on account of the aridity 
of the climate. While on the one hand mountains, canyons and 
lava plains cannot be removed, yet on the other the aridity,  or  
a t  least i t s  effects, can be modified to a certain extent,  and lands 
with fertile ?oil now useless can be added to the producing f a rm 
areaq of the country. This aggregate area, however, is rela- 
tively small, and a t  the present ra te  of d i s p ~ s a l  of public landsi t  is 
a question of onl j  a few years w11e11 every available acre will be 
taken. 

Under the operation of existing laws, the rate of disposal of 
aacantpuhlic lands must  naturally be constantly diminishing, 
and  jt follo~vs. that the  probable t ime  of disposal of the lands 
must  be indefinitely prolonged. This decrease in sales or  n a m -  
ber of homestead entries is, of course, not due to diminution 
of the  demand, for each year this is glowing greater and greater, 
but is the  result of scarcity of supply. Aspievioualy stated, the 
niore available lands have been taken, and each year the choice 
is more limited, and nlen are compelled, by circumstances, to 
enter upon lands which a few years ago they noultl not have 
considered worth taking up. I n  this state of affairs public inter- 
est  is being turned to questions bearing upon the reclaiming of 
portions of the remaining public lands, and  greater eagernem is 
shown in  developing all  the  resources by which these may 
become x aluable. 

Tile results of the  eleventh census of the  United States, a s  they 
have been publrshed, cast light upon some points hitherto ob- 
scure, bringing out the  condition of development of t11e western 
par t  of the United States, a s  \\,ell as of the whole country. 
Among other facts, the enumeration has  shown tbat  the  area ir- 
rigated in 1889 was 3,631,381 acles. The scattered patches 
which go to  make u p  t h i ~  amount  \\,ere located f rom points west 
of t he  100th meridian to the Pacific coast, with the  exception of 
the western pal t  of Oregon and Washington. The total land 
s u ~ f a c e  of this area, deducting the 36 counties of western 
Oregon and Washington, is 1,380,175 square miles, or 883,312,000 
acres. The area irrigated thus  formed about four tenths of one 
per cent oE this vast country,  mhich contains nearly all possible 
combinations of soil and climate, ranging from the smooth, 
almost arren plains, x i t b  scanty vegetation to the high, rough 
mountains, whose peaks are covered w ~ t h  snow throughout the  
year,  and whose slopes have been clothed wi th  thick forests. 

Looking a t  this vast extent  of arid and sub-humid land i n  a 
broad way, i t  is possible to  distinguish four  great  classes, ac-
cording to  the amount  of moisture received, or  the  water supply 
available, as shown by the character of the  vegetation, viz., 
desert, pasture, fire-wood and  timber lands. These may be de- 
fined as follows: The desert land is t h a t  within which the  water 
supply is so scanty that  catt le cannot obtain sufficient for drink- 
ing purposes, and the  tegetation so ephemeral t ha t  i t  has l i t t le 
value for pasturage. The soil, however, is often rich. and 
when watered, produces large crops. These desert areas of t he  
United States are,  however, rarely without vegetation, and the 
large amount  and  variety of plant life are  often matters of aston- 
is!lmrnt to the traveller. 

is useful mainly as pasturage. The localities a t  which agricul- 
ture is possible are relatit ely of insignificant size, although of 
great impoltance in a grazing country.  It also includes the  
valley lands within the Rocky Mountain region and the rc lling 
11111s on which nat i re  grasses g l o ~ ~ ~ .  

The fire wood land may  be defined as tha t  fringing the  t im- 
bered areas, and intermediate in characterbetween the pasture 
land and the high, rough, forested slopes or plateaus. I t  includes 
also precipitous hillsides found a t  an  elevation too low to  re-
ceive a large or constant slipply of the moisture which falls upon 
the more heavily timbered areas. 

The fourth class embraces the  forested areas upon the high 
mountains where the  conditions are  such that  trees h a r e  been 
able to attain n size suitable for timber. With thisunderstanding, 
the  following table is  given : 

Acres. 
Desert land. . . . . . . . . . . . . . . . . . . . . . . . . . . .  64,000,000 

Pasture land.  . . . . . . . . . . . . . . . . . . . . . . . . . .  620,912,000 

Fire-wood land.  . . . . . . . . . . . . . . . . . . . . . . .  115,200,000 

Timber land.  . . . . . . . . . . . . . . . . . . . . . . . . . .  83,200.000 


Total.  . . . . . . . . . . . . . . . . . . . . . . .  883,312.000 
Of this total, as above stated,  less than 56Y,OC0,000 acres still 

belong to the general government. 
The irrigated and irrigable lands are mainly included within 

those clivisions which i n  their  natural  state have been considered 
as desert or pasture land. I n  ageneral  way, i t  may be stated that 
fully nine-tenths of this area is covered with a fertile. arable 
soil which only lacks sufficient moisture jn order to be of value 
for agriculture. If this proves to be the  fact, then out  of this 
total of, in round numbers, 616,000,000 acres of arable lands less 
than six-tenths of one per cent was irrigated in the  census year. 
As to  the reclaimability of a large portion of this area,  the  ques- 
tion of mater supply obviously must first be discussed. 

CONTKIBUTIONS FROM T H E  LABORATORY OF T H E  
YORK COLLEGIATE INSTITUTE. 

BY C. H. EARENFELD, YORK, PA. 

Effect of Burning on the  Volume of Limestone, 

I n  the York, Pa. ,  courts recently, a case was tried which in- 
volved the  question whether limestone shrinks by being burned. 
The mat ter  tx7,zs submitted to ule to be tested. Or] consult- 
ing authorities I found the statement given that  no shrinkage 
occurs; hut n o  method was given for making the  test. Hence I 
devi5ed methods as follo\vs: Several pieces of limestone of va- 
rying firmness of texture were taken, and permanent marks  
made upon them. The distance between these marks was accu- 
rately measured. The  pieces were then burned in a gas furnace 
at a high heat for about seven hours. After cooling, the distan- 
ces were again measured, and mere found to  be unaltered. T h e  
pieces were then slaked with mater, to ascertain if the burning 
tvas complete. Another tebt was made in  the following manner:  
The pieces of stone were dipped into melted paiaffin and quickly 
removed in order to coat them with a very thin layer of paraffin, 
sufficient to lender them impervious to mater, bu t  not enougln 
to  add materially to their volume. Their volumes were then de- 
termined accurately by lowering them into a graduated vessel 
partly filled with water. After being burned, the pieces of stone 
were again dipped into melted paraffin and the volume deter- 
mined a s  before. I t  was found tha t  n o  change tvhatever had 
taken place. 

W a t e r  in t he  Spheroidal S t a t e .  

While carrying on a piece of work recently which involved 
the use of a common Liebig condenser, i t  was  noticed that  where 
the  stream of waste water fell into the  mater-trough, t he  bottom 
of which was rough, small  globules of water were formed, which 
darted out  on all sides and  r a n  on the surface of the water to the  
sides of the  trough, eight or ten incheti distant. Fr~quer i t ly  
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they mould rebound from the  side and start  t'ack, but u-oulcl 
soon d~sappear .  Theglobules varied in size from an  eighth of an  
inch in diameter to very minute. Sonletimes while running 
along they would gradually decrease in size until  they bvuuld dis- 
appear, while others would disappear in an  instant. I n  a fern 
cases the size suddenly decsreased to  about one-half the original 
diame'er, tlie globule then continuing on i ts  course ivithout 
further change, until  i t  a t  last suddenly disappeared. Sonletirnes 
two globules would run  together, combine, and continue 011th r i r  
course as one globule of increased size. I n  other casep, instead 
of combining they ~ ~ o u l d  rebouncl from each other like rubber 
balls. This rebound also took place when they ran against a n  
a i r  bubble. I n  one case a globule ahout one-eighth of an  inch in 
diameter reached the  side of the trough and rebounded, but i t  
was rerlucedin size to about one-half of it3 original diameter. I t  
war n,)ticetl,also,that they did not all  move with the salllevelocity : 
some shot acrosj the water with great rapidity, while othe1.s 
moved very deliberately, both kinds of rnovelrle~lt t ak i rg  place 
a t  the sarne t ime and in  the  same direction. In  rare i~lstances 
the  globules stopped and lay a t  rest on the  surface of tlie water 
until their final sudden disappearance. The rapidity rvasalvvaqs 
greatest a t  the  beginning. In  order to  ascertain how rapid a 
current there might be (the water was about a quarter of an  inch 
deep) bits of wood were floated on the surface. The current  
thus  indicated was many tirnes slower than  the movement of t h e  
globules. 

Particular attention was given to  ascertain a t  what  place 
the  globules originated. The fall ing stream made a circular de- 
pression in the  water about an  inch in diameter. The globules 
seemed to spring u p  from the outer edge of this depression, fall 
baclr on the  surface ( f the water, and then r u n  rapidly away as  
described above. The thought suggested itself to me that many, 
if not all, of the observed phenomena could be accounted for by 
rapid whirling motion of the globule. The gradual slaclrening of 
the motian, the  fact that  some stopped on the surface of the n a -  
ter,  the quick rebound from the sicles of the trough, are  all ef- 
fects \vhich can easily be produced t)y a rapidly \vl~irl ing ball on  
a plain surface, like the well-known nlnvelnerlts of abilliarrl ball. 
This would also account for t h e  phenomenon of a ball of mater 
flcating on water, without blending with i t ,  sometv11a.t on  the  
same principal that  stones can be made to  skip over the  surface 
of water without sinking a t  once; or more remotely, as the  
pitching of a curve in base-ball. Tho condition?, too, a t  the place 
of origination of the  glot>nle.;, were just such as would produce a 
sharp twisting motion. The falling strean) was first turned to 
the  side by the  bottom of the  trough and then upward, until a t  
the  top of the  rebound the little globules sprang out.  

I do not recall ever having seen the  above explanation given, 
and so i t  is  offered for what  i t  is  worth. 

'Tl~e  temperature of the mater was never above 30°C., which 
woulcl preclude the common explanation for h igh  temperatures. 
Afterward3 the same effects were obtained, on a srrlaller scale, 
when the prongs of a large vibrating diapason were dipped into 
water to show the effects of vibration. 

THE HIEROGLYPHICS AND SYMBOLS OF AKCIENT 

MEXICO. 


BY FRANCIS PARRY, F.R.G.S., LONDON, EKGLAKD. 


The inqniry into the zonstrurtion of the  hieratic writing of 
the Maya people, drags its extended length overnlsny a passing 
decade, ancl does no1 go forward by leaps and hounds. So i t  has  
been with the investigation of the  ground~x-ork of the syn1bo1i.m 
of the  temples, t he  carved slahs of PalemkB, the  monolitlls of 
Copan, the  profusely ornate external walls of the numerous 
temples of the  Yura tan  peninsula. This symbolism is the very 
foundation of the whole matter, the essence of the  spirit pervad- 
ing  the sacerdotal mysteries of Central America. 

Mainly graven on stone, its variations are noticeable a t  a date  
f a r  from and greatly preceding the manuscripts, consisting of 
the  linlited number  of four,  tha t  have been transmitted to us. 
These written ~,ecords,  probably because of their being in a f o r m  
affording an  easier study than t h e  numerous drawingsreprerent- 

i ng  the  rrlany sculptured 1.eulains of ancient Mexico, have had 
the attention of the boolr stntlent fixed upon then1 iu  n o  ordinary 
degree. This concentration of thought has been a hindrance to  
progresp, inasnluch as i t  surveyed a conlparatively narrow field, 
and, observation not reaching f a r  enough, t he  r i ~ e  of the hiero- 
glyphic forms, the init ial  composition of the hieratic writings, 
and the evolution of religious tllought, giving life and spirit to the 
whole, has been but partially traced. 

I n  ortler to obtain a fir111 grasp of the situation, the view should 
be extended, and broadeaed to the utmost bounds of our know- 
ledge. Primitive rock scratctrings, the  roughest sculptured 
stones, the cup and r ing incised carvings of prehisloric t in~cs ,  -
each and every source of information should be called upon to 
con t~ ibu tematerial. 

I n  a l l s tudy connected with hieroglyphics, in fact inal l  scientific 
research, a n  endeavor to find radicals, t o  establish simply founda- 
tion trnths,  and follo~v the processes of Nature or  t he  composi- 
tions -the artistic productions- of t he  fertile brain of man from 
the lowest source, is the surest way of following the ramifica- 
tions of evolution. 

Per>istent efforts t o  break u p  the mass of concrete Maya sym- 
bols have, during a century, given results that  have been dieap- 
pointing. Had the clue been discovered the  entire outline of 
tile sacerdotal system must have been traced. The United States 
Government has, however, largely contributed towards the  a t -  
tainment of a perfect knowledge of these ancient mysteries, by 
lavishly aiding inquiry and publishing from time to t ime records, 
the  worlr of professors, acconlpanied by engravings which, as 
ideographic forms a re  a main feature of the systern, a r e  iovalu- 
able when the consummation of the  inquiry is about t o  be 
reached. 

To state that  the en4 has been reached would be to as- 
sume the  subject of Nays symbolisiu is exhausted. I may,  how- 
ever! confidently predict we are on the  high road to the desired 
goal ant1 announce the  striking of a vein, the discovery of the 
lode, arid in r i l e  scientists to scrutinize m y  obselvations upon 
that  Nagn relic. .' The Sacred Stone." The  whole question of its 
identity,  is treated in a popular manner in a monograph enti- 
tled, "The  Sacred Naya Stone of Rlexico and its  ~ ~ m b o l i s n ~ . "  
The stone had been ~uisnalned, ancl i t s  use conjectured. Sup-
posed to be connected with the  ancient Aztec ri tual or  sacrifices, 
it was given a n  incorrect place chronologically, historically. 

I n  the  rnuseulns of the  United States and throughout the  
archzeological collections of Europe, i t h a s  been classed as sacrific- 
ial. That excellent serial, " Archives International d 'Ethnogra- 
phie," published in Leiden, has in V o l u n ~ e  111. a n  exhaustive 
ciisyuisition on the  many varieties of the  stone by Herr Strebel of 
Ha~nbnrg .  The conclusion he  arrived a t  is tlie rejection of the  
nonlenclature of the  museums. In this result I heartily concur, 
but taking an  independenL view and a new departure,  Iven tu re  to 
assert ancl ark1 prepared to prove i t  to be a relic of paramourlt 
interest. I t s  e a ~ l i e > t  archaic type is the key to opening out  a 
vista of a nature worship of wide extent,  and the ornate, l~ igh ly  
finished examples demonstrate e\.olution? in religious thought, 
a recognition of cornbined natura l  forces, and solce the y~zysteries. 

CURRENT NOTES ON ANTHROPOLOGY.-XXVI. 

[Edited b y  D.ff. Brinton. XD.,LL.D.1 

T h e  E thn i c  Study of Religions. 

A SUGGESTIVE sketcll on  ' '  Recent movements in the historical 
study of religions in America" appears in a late number of V i e  
Biblicul World from the pen of Professor Morris Jas t row,  J r .  
H e  d e t a ~ l s  the progress of the historical and comparative s tudy 
of religions, both in this country and in E u r o ~ e ,  a n d  very prop-
erly urges its importance as a branch of instluction in  univtrsi-  
ties and similar institutions. 

It appears, however, tha t  i t  is now generally taught  as a 
branch of psrchology, ethics, speculative philcsophy or doctlinal 
instruction. This is unfortunate, a s  these are not  the rea l  accl 
nearest relations to religions. Their closest ties a l e  to ethnic 
characteristics, and only by the  l ight of these can they be clearly 


