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joyous tiines in camp ; the Ineat is disposed of first' 
and then the younger people engage ill various games, 
while the older ones gather arou~ld sonle aged crone, 
who excitedly recouuts the hunts of her girlhood days, 
~lentifully interinixing stray portions of the old sagas 
and legends with which her Inenlory is replete. Thus 
they live fro111 day to day, the inen hunting and the 
women stretching the skins, till the season conles 
around when they must return to the coast. Happy, 
contented, vagabond race ! no thought of the inorrow 
disturbs the tranquility of their minds. 

TVl2en a deer is killed any distance from camp, the 
meat is cached, with the i~l te i l t io~l  of returniilg after it 
in winter ;but with what the wolves and foxes devour 
and what the Eskimo never can find again, very little 
is brought back. 

Many have now firearins of some pattern or other ; 
and though they will hunt for a ball that has inissed 
its Inark for half a day, they do not hesitate to fire at 
any useless creature that coines in their way. Those 
that have no guns use bows and arrows inade fronl 
reindeer antlers. Soinetiilles the deer are driven into 
ponds, and even into the salt water, and captured in 
kyacks with harpoons. 

COAL. 

Coal is monarch of the moderll iadustrial world, 
with its wonderfully diversified interests, and their ever 
e x ~ a n d i n g  development. But supreme as is this more 
than kingly 11omer at  the present time, comparatively 
brief as has been the period of its supremacy, and 
unlimited, in the popular apprehension, as are its ap- 
parent resources, yet already call we calculate its 
a~proximate  duration and predict the end of its all- 

b ~ l t  beneficeut reign. This is especially the 
case with our linlited Anthracite ; the inore widely 
diffused bituminous having in reserve a much longer 
term of service-short indeed as a seginent of the 
world's history, but so long, coinpared with an aver-
age human life, as to be of slight practical concern to 
the present generation. 

T h e  territory occupied by the anthracite coal fields 
of Pennsylvania is but a diminutive spot compared 
\?;it11 the area of bitulninous coal in Pennsylvania 
alone, to say nothing of its vast extent in other por- 
tions of the United States, and in Great Britain, 
France and Belgium. T h e  area of the anthracite of 
the United States is but 470 square miles, not one-
twentieth the size of Lake Erie, while the wide-spread 

consideration. I f  the anthracite beds were spread 
out as thinly as those of the bituluinous region they 
would cover eight tinles their prese~lt area, or 3,780 
square miles. And, again, if the denuded spaces 
within the borders of the anthracite coal fields were 
covered with a deposit of coal as thick as we nlay 
justly suppose they once were, and as the remaining 
still are, the available area would be increased to 
about 2,000 square miles, or 1,280,ooo acres; equal 
to a coal deposit of g2,840,gGo,ooo tons. 

Contemplating the nulnber and extent of the coal 
beds, a total thickness of 107 feet, distributed in fif- 
teen workable beds, interstratified with a full nlile in 
thickness of rock and shale, we are lost in wo~lder at the 
luxuriant growth of tropical plants required to pro-
duce i-his vast anlount of compressed fuel, and the 
mighty processes of nature by which it was placed in 
its present position. The  i~lgelluity of scientists is taxed 
to account for this wonderf~il accuillulation of fuel, 
onze vegetable, now mineral ; once waving in fresh 
green beauty on the surface of the earth, now buried 
u~lder  hundreds of feet of solid rock ; once gro~ving 
in a level deposit of nlud so plastic that the lightest 
leaflet ,dropping on its surface, left its impress ; n o ~ v  
the mud hardened illto slate, and the rank vegetation 
changed to hard and glittering coal, rising and falling 
in geologic hills and valleys, surpassing in number, 
depth, extent, sharpness of flexure and acuteness of 
angle, anything visible in the light of upper day. 

Sollle slight ideaof the growth of these ancient forests 
inay be gained from tlle colnputation that to form only 
one of these large beds of coal required a deposit of 
vegetable nlatter perhaps one hundred feet in thick-
ness. TTThat shall we say then to the anloullt of vege- 
tation stored away in the mammoth bed itvl~ich ex- 
tends through all three of the anthracite coal fields, 
covering an area of 300 square miles, with a n  average 
thickness of twenty feet, and containing; it is estl- 
mated, G,ooo,ooo,ooo tons of coal. 

Not less wonderful and interesting than the coal 
d e ~ o s i t s  is the grand floor of collg1o:nerate which un- 
derlies thenl; a vast sheet of rock, infinitely old, com- 
posed of fragments of other rocks infinitely older, 
bound together by an alinost imperceptible cement 
which holds t h e n  so firinly that gunpowder will scarcely 
separate them. TVhence came this great sea of peb- 
bles, water rouuded a i d  water-borne to their present 
resting place ? TVe find them now as the current has 
dropped them-masses of silex as large as ten-pound 
callIlon balls, and alinost as round, so shapely have 
they been worn by the action of solne ancient current. 
These were deposited first, and then, in regular order, 
trending to tlle southwest, caine sizes graduated down 
to those of a pea and grains of sand. 

This nlore than inarble floor bears few saurian foot 
~ r i a t s ;  scarcely a n  impress of bird or beast or fish, 
or sign of ailillla1 life. Notlling but a bed of alinost 
pure silica; a solid foundatioll on which to build up 
the mass of rock and the fossil fuel that we call an-
thracite, older than the hills and predestined for the 
use of conling man. 

bituminous coal fields cover twice the area of our f o ~ ~ r  T h e  pebble-laden flood ceased, and was followed 
great lakes : the anthracite making but an insignifi- by placid waters and gentle currents, bringing fine lnud 
cant showing on the map of the continent. But the and silt to cover the rocky bed. 'Then the waters 
cornparisoll with the bituininous area is deceptive, un- drained away, or the land rose, until fit for vegetable 
less the relative thickiless of the two is take11 into life, it itmas covered with the rnighty flora of the car-
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boniferous pcriod. Again it sank, carrying with it How shall we account for the great disturbance of 
its store of decayed and decaying vegetation, and ail- the strata fro111 their original horizoiltal position ? 
other flood of pel~bles ~ol le t l  over it. SlTas it caused by volcanic force-of which there are 

How nlallp ages were collsLlllled ill tile process so 110 indicatioils-or by ~o l l t r a~ t i o l l  of the earth's crust? 
briefy described, n.llo call tell ? operatiolls Alld if the latter, why is it confiiled to the Ailthracite 
are 011 too vast a scale, and her lI~ol;liillg tillle too region, and not extended to the Bitumiilous also ? 
long to adlllit of ]lasty activity ill the 13roductioll of Alld how shall we explain the isolatioll of the snlaller 
results. I t  inay well be said that all the years since coal fields, like those of Rllode Islalld, RicIlllloll(1, 
the creatioll of inall TT~ou]d be too sllort a tillle to pro. Va., or Deep River, in North Carolina; or the dis- 
duce a bed of coal. proportion in quantity between the linlited area of 

H~~~~~~lollg the process just described, it was of Ailtllracite and the widespread fields of Bitunlinous ? 
uT1'~do we abulldallce of relllaillsfrequent repetitioll durillg the coal ; alld tllLls 

Tve fill(l 13ebble.beds, slate alld coal ill oftell recurrinS of life the latter, 

series, as ill followillg cross-sectioll lllade at Tr;- fornler ? A few saurian footpriilts recently found at 

vortoll, tile wester11 terlllillLls of the illiddle Alltllracite E1lall~o'vall Scllu~lkillCoull t~,  a 

coal basin. 	 few shells fouild in the Glendower Pit, in the SlTyoming 
Valley, are signal exceptions to an alnlost ulliversal 

But tllrougll all tlle changes of time and scene, the After all exl,loratioll, coverillg the frolll
upheavals and depressions, the subinergeilce and 183 to Prof, *, n.Rogers alld ],is of
emergence of the land, we find a reillarkable unifor- assistallts to filld ally specilllells, Neither
formity in the growtll of plants, continuing alnlost prof, Lesley in llew Geological Survey of
witl~out change throughout ; sigillaria, lepidodendra, Pellllsylvallia, or the ill all of
ferns, etc., following their kind, unvaried through suc- years, residence alld active Lllldergroulld alld 
cessive series of strata, in each leaving their character- ill surface beell ally Illore fortunate.
istic iillpress of steins and foliage on the enduring Nor ill all area do we filld a sillgle workable 
tables of the rocks. The  coal flora is rich in variety bed of iroll or lilllestolle, alld scarcely a c3verillg of

and of great beauty, as Professor Lescluereaux's care- fertile soil. 'The coal once exhausted, nothing is left 

f ~ i l  research abundantly testifies. Tlleir exact forms but wortllless sllell, desolate alld deserted. 

sllo~va quiet condition of tlle waters, at least during Alltllracite lllailllY collfilled to olle-sixt~l

the del'osit of the slate co'eril?Z of '1" '0" be's ; '11' tile area the four llloulltaillous coullties of Luzerlle, 

tlie intervening rocks sho~v the saille facts. ST'11e11 	 Sclluylkill, and Nortllulllberlan~, in Pellllsyl- 

iinpressioils of the flora are found in the solid coal vallia, is crowded illdustrious I,o13ulation

itself, we have the same evidence ; but this is of rare wllicll illcreased fifty-one per cellt ill tell years ;

occurrence. The  best impressions usually occur in is, 229,700 ill ISGO to 344,771 ill ; wllilst

the sinootll top slate covering the coal beds. the four adjacent agricultural counties of siiuilar area 

TVhen we exanline the arrangenlent of the Pennsyl- illcreased ill the sallle tillle fron1 319,542 to 339,942, 
vauia Anthracite beds we wonder at their complexity. six per cellt, ~t is located on the of 
tvithout evidence of volcanic disruption, llot even a 400 30,  one hulldyed illiles frolll ally seashore, 110 part
protr~ided trap-dyke, or extensive up or dowll throw, of ,  it less tllall So0 feet above tide-near the head- 
we often find coiltortiolls and disturbances of the waters of the large rivers that drain it-tIle Susque-
strata. The  beds are rarely horizontal, but lie at lla,llla, Sclluylki]], Lelligll Delaware. The  lloisy 
every angle, and sonletinles evcil pass the perpendic- traills crossillg the valleys alld Clilllbillg the llloulltaills 
ular and fold back thenlsel~~es.111 l~laces they a11 verge, day and night, to these hives of industry, 
occuPY our lllo~llltaill sulllmits, llearly 2,000 feet above where lllultitudinous steam engines are hoisting and 
the level of the sea, a ~ l d  agaill depressed lllore than p,illpiilg, and breakers crushing. Thousailds of nliles 
3,000 feet below it, nlaking a variation of a lllile in , of railroad thread the surface allcl dive illto the iate- 
altitude. Yet the coal, which is the frailest illaterial rior, to roll out the black dialllolld flood ill llli]]iolls of 
ill all this rocky lllass, is not destroyed, but gellerally toils of fuel to  warn1 and employ the nation. 
in good ~vorkable ~ondition-solid, alnlost crystalized, 1, a secolld paper, 1propose to offer sollle import- 
ahnost pure carbon, and frequently in beds too thick allt statistics illforlllation regardillg the harvest- 
for econonlical \vorking. ing Of 

Faults in the Xilthracite beds usuallv have a north- 1 

west and southeast direction, and she\\; the beds corn- 
pressed, and again corres11ondingly enlarged, but no As ' the d?;reiicn;z the last of Sci~rce. JohnJanuary numbers of '' in Joz(rrnZ and 

~ lnvestipatlons lsudden di~locations or breaking off of the strata. AT. ~ t ~ details~ his ~ ~ l into the eelleral 
Soft cod,  Or dirt faults, are of collllll~ll OCcLirrellce ill ' theory of the moon's motion as affected by the sun's'attrac- 
the red ash or softer coals in the western end of the I tion. While taking a rather despondent view of our pres- 
Anthracite fields. i ent Itnowledge of the factors in lunar calculation, he admits 

I that the general methods of computation are undoubtedly
The colored ash of burned coal is due, doubtless, correct. -to the presence of iron ; but why this coloring matte; 1 

is confilled to the upper series of coals in the eastern J. M. STILLMAN, in August Jot~~~znZofScience, describes 
portion of the range, and to the lower beds in the the appearance of a new resinous substance in a rocky 
wester11 district; and Tvhy there is a gradatioll ill the matrix, from San Barnadino, Cal. It is found in detached 

middle district, froin white as11 i11 the lower to grey in ~ ~ ~ s e ~ ; i ~ ~ $ ~ ~ n t ~ ~~ ~ 
the middle and red in the upper beds, are problems from conifers, but  does not account for its para- 
yet to be solved. genesis. 
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