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A chapter on the history of the germinal layers is 
~roinised in voluine second. It  is pleasant to find from 
the narnes of Agassiz, and Broolts, and others, that 
Embryology is gaining a sure foothold in this country. 

The book throughout evinces the greatest ability and 
care. Clearness and truth will make it attractive to the 
student, and it may safely be predicted that a fresh 
impetus in embryological research among young students 
in this country ancl abroad will date from this publica- 
tiou. If this prove to be the case, the author may well 
feel repaid for his labor. H. F. 0. 

ON ANGULAR APERTURE OBJECTIVES MICRO-O F  FOR 
SCOPES. By Geo. E. Blaclthatn, hI.D., F.R.M.S. New 
York Industrial Publication Company. New York, 
1880. 

We are glad to see that the vexed question of the an-
gular aperture of the objectives has at length been treated 
in an exhaustive manner by Professor Blackham, who, 
by an untechnical method of treating the subject, has 
endeavored to interest a wide range of readers. The 
work has been produced in handsome form, and has 
eighteen sheets of diagrams. A critical review of this 
book will appear at a later date. 
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11. 
T h e  fearful loss of good material involved in 

i~liiliilg and preparing Anthracite, as shown in the ac- 
c o i ~ ~ p a n p i i ~ gtables, though greatly to be deplored, 
seems to be alillost inevitable. T h e  disposition of the 
coal in large solid beds, ancl in highly inclined posi- 
tions, involves strong supports to keep the superin- 
cunlbent inass from crushing and closing the avenues 
to the mines ; and these supports nlust consist of 
il~assive pillars of the solid coal itself. TTrooden props, 
however ponderous and strong, can only be used for 
the illinor supports. Sonle of this pillar coal is ulti- 
mately removed, but much of it is inevitably lost, 
especially in the larger beds which frequently range 
froin 2 0  to 40 feet in thickness, and are often inclined 
at  an angle of from 40 to 70 degrees. 

I t  is estinlatecl that not inore than 66 per cent. of 
the coal is ever taken out from the mines. Tha t  
which is brought to the surface is run through a huge 
structure froin 80 to I O O  feet high, very apl~ropriately 
called a " breaker," ingeniously contrived for the de- 
struction of coal. There are over 300 of these im- 
mense buildings in the Aathracite region, costing on 
an average $50,000 each, or an aggregate of $15,ooo,- 
ooo. T o  the top of these the coal is hoisted, and 
then descends through a succession of rolls and 
screens, eil~erging at the bottom, in a series of assorted 
sizes, from huge blocks of lump coal to uninercl~ant- 
able dust, which for~ns a grievously large proportion of 
the \vhole. This process involves a loss of good coal, 
equal to 2 0  or 25 per cent. of the entire quantity 
mined. For  the coal wasted in mining, say 40 per 
cent.; and in preparing, 2 j per cent., no one is paid ; 
it is a total loss to lando\vner, nliner and shipper. 

Plans for utilizing the maste coal dirt, or culm of 
Anthracite collieries, have been frequently suggested, 
but none have conle into general use. The  Anthra-
cite Fuel Company, a t  Port Ewen, on the Hudson, in 
1877, used go per cent, coal dust and 10 per cent, fuel 

over jo,ooo tons of culm. The  Ilelaware and Hucl- 
son Company also use at their nlines 60,000 toils ller 
nnlluil1. They now ship all their coal d o ~ - n  to pen 
sizes, ancl consunle the ~~11111 in generating steam. If 
all our coal companies would follow this excelleilt 
example it ~1-ould enable them to sell half a il~illion 
tons inore coal, and bm.11 the saine alnount of refuse, 
thus earning or saving half a ~llillion dollars per 
annum, to add to their revenues. T h e  Philadelphia 
and Reading Railroad Conlpany has recently intro-
duced a metbod of l~urning coal dust in the furnaces 
of its engines, and the plan appears to meet with suc- 
cess. 

The  anlount of water which drains into a nline fro111 
a nlile or more of surface is enormous, for the average 
a n ~ o u n tof rain and snow fall is 58,840 cubic inches 
per square yard annually, and the nlines are liable to 
absorb not only the rain fall on the surface immedi-
ately over them, but all that which by contour of 
the surface, or by converging strata, tencis tonrards 
them. On an average possibly five tons of water are 
hoisted for every ton of coal raised-another loss 
chargeable to mining. 

T h e  preponderance of waste coal seems excessive ; 
but the writer's experience in surveys of certain tracts 
of land, and in preparing maps \vhicll show the area 
exhausted, compared with the anlount marketed from 
ten or illore colleries, in a period of 2 0  pears, proves 
that the loss is not over-estimated, especially i11 the 
Mammoth Bed, whose average thickness is 25 feet. 
A11 eight-foot bed of coal yields much better in pro- 
ort ti on. TjT1lell they exceed six or eight feet in thick- 
ness, especially if steeply inclined, they are not only 
expensive to mine, but a large proportion of the coal 
must be left to support the rocky roof. 

T h e  Bitumiilous coals, particularly those of the 
United States, are not subject to these serious losses, 
and are quite cheaply nlined and prepared. No 
breakers are required, as the only division is into 
coarse and fine coal, ~vhich are easily separated by 
screens; and the fine coal can be readily converted 
into coke, making a better coildensecl fuel than the 
coal in its natural shape. T h e  Bituminous beds are 
nearly horizontal and rarely illore than six feet thick, 
so that it is not necessary to leave extensive pillars; 
and as the coal is above water level, or in shallow 
basins, it is not necessary to put up extensive hoisting 
and ~ u ' u l ~ i n g  The  simple, natural venti- machinery. 
lation of Anlerican Bituminous inines also does away 
with the extensive and costly appliances for this pur- 
pose of Ailthracite mines, in spite of which so many 
miners annually fall victirus to the noxious gases. 

T h e  total amount of coal still to be mined, accord- 
ing to the accompanying tables, is 26,361,076,000 
tons. 'I'he total maste, as experience has shown, is 
equal to two-thirds of the coal deposit, and reaches the 
appalling ainount of 17,574,ojo,666 tons, leaving us 
only 8,787,075,533 toils to send to market. I11 all our 
calculatio~ls of Anthracite we have counted the area 
as if in a level plain, and made no allowance for the 
undulations which nlust necessarily increase the 
anlount of coal. But as illany of the flexures are 
a b r ~ i l ~ taild broken, nlaking il~ucll fa~ilty and refuse 
coal, it will cover any over-estimate of area or thick- 
ness we have nlade in our calculations. 

pitch, and made 300 tons of fuel per day, c o ~ l s u ~ ~ ~ i n g  Our tables show that 360,017,817 tons have been 
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sent to nlarket in the 58 years froill ISLO to 1878, in- 
clusive. Our consumption now aillounts to 20,000,000 
tons annually. The  increase of production for the 
past ten years has been 187,112,857 tons. At this 
rate we shall reach our probable illaxinluill out-11ut of 
50,000,ooo tons in year 1900, and will finally exhaust 
the supply in 186 years. 

Tlle present product of the Antllracite coal fielcls is 
(1878) as follows : 
Southern.. ............ 50 Collieries.. ........ 6,282,226 tons 
Middle.. . . . . . . . . . . . . .  161 " . . . . . . . . . .  3,2372449 " 

Northern. ............. 132 " .......... 8,08j,587 " 


Total . . . . . . . . . . . . . 343 " .......... 17,605,262 " 

At this rate tlle eastern end of the northen1 field is 
being rapidly exhausted. The  middle field, too, which 
contains the lower productive coals, is likely to cease 
extellsive lllillillg allOllt the year 1900 ; while the 
western portion of the northern field, extellding from 
pittstoll to the western ellcl, allcl the soL1t~erllfield 
from T~~~~~~~~ ~rel,lollt, collll~risillp aboutto Ioo 
square miles, wllicll contaill lllore coal beas 
deeper basins, illust f ~ ~ r a i s h  the supply for the coining 
years. 

Partially successf~~l experiments have been made to 
use petroleulll as a substitute for coal to sollle extent. 
But is it not already evident, under the reckless prodi- 
gality of production, that this occult and nlysterious 
supply of light and heat and color will be exhausted 
before the Anthracite, and can, at best: only tempor- 
arily retard the consumption of the latter ? 

As already intimated, the question of the exhaustion 
of our coal supply is scarcely illore at the present time 
than a curious and interesting calculation. I t  has not 
yet become so grave and portentous as in Great 
Britain, where a commission, wit11 the Duke of Argyle, 
Sir Roderick hlurch~son and Sir 1V. G. Arnlstrong at 
its head, was recently appointed by Parlianlent to as- 
certain the probable duration of the coal supplies of 
the kingdoin. There it is serious indeed ; for when 
Britain's coal fields are exhausted, her inherent vitality 
is gone, and her world-wide supremacy is on the wane. 
When her coal nlines are abandoned as unproductive, 
her other iadustries will shrink to a minimum, a ~ l d  her 
people become fanliliar with the sight of idle mills, 
silent factories and deserted iron works, as cold and 
spectral as the ruined castles that reinail1 from feudal 
tiines. 

Tlle inodenl growth and ultinlate decadence of this 
great eillpire may be calculated from the statistics of 
her coal mines. I n  1800 her coal procluct was about 
~o,ooo,ooo tons; in 1854 it was 64,661,401 tons; 
and in 1877 it swelled to 136,I 79,968 tons. This 
period was a time of conti~lued prosperity, mheil Eng- 
land ruled the world financially and coinmercially. 111 

the 23 years fro111 1854 to 1876, inclusive, she pro- 
ducecl the eilorlllous quantity of 2,210,7 10,091 tolls of 
coal; and, more wonderful still, exported only 222,- 
196,109 tons---say ten per cent-consuming the rest 
within her ow11 borders. 

The  average increase of her annual output has been 
34 per cent. Will it so continue ? Or has she reached 

Our Anthracite l~rocluct, conlpared with the coal 
product of Great Britain, is so snlall as to really seen1 
insignificaut. The  English Commission cou~lts as 
available all coal beds over one foot thick-we count 
nothing under two and a half feet thick, nor below 
4,000 feet in depth-showing a net anlount in the ex- 
plored coal fields of 90,207,285,398 tons; estinlated 
anlount in concealed areas, 56,~73,ooo,ooo tons; total, 
146,480,285,398 tons, c1istribv.ted as follows: 

Explored. Unexplored. Total. 

England. .... 45,746,930,555 1 56,2463~00,000 101,992,930,555
\$'ales.. . . . .  34,461,2o*.913 1 . . . . . . . . . . . . .  34,461,208,913
Scotland.. ... g1843,46j,g3o No stisat?.  5,843,465,930
~ ~ ~ l ~ ~ d , .Ij5,683,000 27,000,000 182,680,000,.,. 

7'0tal. . . . . .  50,2071285,398 56,273~000~000 14~34~01~85,358 

The  exhaustion of this nlagnificent illass of coal a t  
this present rate of increase. viz.: three and a half per 
cent. per aanum, is estiinatecl by Professor Jevons as 
follonrs: 
1876, actual output. ......................... 133,300," tons. 

1886, esri~nated annual output. .  . . . . . . . . . . . . .  186,Goo,ooo " 

1896, " " . . . . . . . . . . . . . . .  a61,zoo,m u 


...............
1: " . . . . . . . . . . . . . . .  365,700,wx,~ I Z , O O O , O O O  "" 

1526, . . . . . . . . . . . . . . .  716,800,wo w
" " 

a ............... I,OO3,5CQ,OOO " 


Thus in sixty years the output would be nearly eight 
tillles the present amount, and about one-fourth of the 
total anlount to be found in Great Britain. 

'l'bis vast estiinate seeins too enorinous. I t  does 
not allow for great loss wllen cost of labor and nluch 
cornpetion will prevent the working of sillall coal beds 
under two feet in thickness, or for the cost of nli~liilg 
wBe11 from zooo to 3000 feet deep. Nor is it possi- 
ble that Great Britain's industries and export trade 
combined will ever require so great a quantity. hlodern 
discoveries and improvements, in applied science, tend 
to diminish the consumption. Tlle 8,000,ooo toils 
a~lnually required for gas-works may be lnaterially re- 
duced by the use of the electric light. The  domestic 
consumption, now equal to one-fourth the product, 
or 33,000,000 tons a year, may increase. But will 
not the iron inanufactures be on the wane, and her 
coal exports-now tell per cent. of her coal product- 
fall off as those of other countries increase ? 

IVe have about 340 collieries and produce 20,000- 
ooo tons per annuin, or about 60,000 tons each. 
Great Britain has nearly 4000 collieries, and nlines 
132,000,000 tons, or 33,000 tons per colliery. Tlle 
greater the yield per colliery the less the expense in 
mining. If we decrease the numl~er of nlines and in- 
crease their capacity not only to raise the coal, but to 
exhaust a constant current of foul air and dailgerous 
gases, clouds of powder stlloke and nlillions of gallons 
of water, we will reduce the cost of mining. Most 
of the Anthracite illining in the United States is now 
done at a less depth than 500 feet vertical; but as 
the coal nearer the surface becomes exhausted, the 
nlines nlust go deeper and become illore expensive. 

What a folly it is to boast of our world's supply of 
the suill~llit of her industrial greatness and co~ll~llercial Anthracite, and feverishly endeavor to force it into 
sul~re~nacy,  foreign markets, ~vhen me call so readily foresee its and will they llow decline, and with it her 
naval and illilitary power, the subservieilt agent, and, erid ? Would it not be wiser to  limit its l)rocl~~ct, 
to a large extent, the creature and result of those great restrict its sale to remunerative prices, and consunle 
interests ? it at our own firesides, and i11 our own manufactures ? 
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Tile monopoly of the Anthracite coal fields by 1 
sollle sevell corlloratio~ls, wllicll, accordillg to , 
the accoil~panyillg tables, now colltrol about t~vo-~ 
thirds of the whole, and the best coal area, I 
illust prove, under ecolloillic management, a profit- 1 

able illvestment for their stockl~olders. l l iaing, 
selliilg and trallsportiilg their own coal, as they (lo, 
individual enterprise caililot hope to compete ~vitll 
them, and illust vailisll from the grouncl, and their 
only rivalry will be with each other, and with the 1Bitunliilous trade. Fortunately for the public, this 
rivalry nill al\vays be Been enough to keep the l~r ice I 

of coal at a. fair low rate of cost ant1 profit. 1 

T h e  coal resources of Great Britain are all tlcvel- 
o ~ e dnow, and in process of clel~letion; wllile in this 
country ~vhen  our 470 square miles of Anthracite are 
exhausted. we have Illore than 400 t i~nes that area, or 
200,000 square nliles of Bituminous, ;ram ~vllich to 
su11111y ourselves and the rest of illailkind \vitll fuel. 
T h e  coal l~roduct  of the world is about ~oo ,ooo ,ooo  
tons anilually. T h e  North American contiileilt could 
supply it all for zoo years. \Vitll an aililual produc- 
tion of ~ o , o o o , o o o  tons, it i~roulcl require twelve cen- , 

1turies to exhaust the supply. But with a uiliforill 
product of ~oo.ooo.ooo toils per annlml, the end of 
the Bituilliilous supply ~ ~ o u l c l  be reached in Soo )-ears. 
What the aililual consuml~tion will be ~vllell this con- ' tinent supl~orts a teeilliilg pol~ulation of 400,000,000 
souls, as will be the case some day, must 11e left to 
conjecture. But nit11 half that populatioil, as ener-
getic, restless, and inventive a? our l~eople in this 
stiillulating clinlate have always been, under the 
hopes of success, such a country as this constailtly 
holds out illuch to teillpt a~l lbi t io~l  and reward enter- 
prise. 

If it be true, as Baroil Lieljig asserts, that civiliza- 
tioil is the economy of power, we llave it ill our i n -  
llleilse areas of Bituilliilous coal. There is no k i l o ~ ~ n  
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, I'hey have a n  interesting custoill or superstition, 
namely, the killing of tlle e.ili/ sj i~i tof the deer; 
soille time during the JYinter or early in Spring, at 
any rate before they can go deer-hunting, they con- 
gregate together and dispose of this inlagillary evil. 
Tile chief cziicocit, tri<yekok, or medicine-man, is the 
main performer. H e  goes tllrough a nuillber of gyra- 
tions and contortions; co~lstailtly hallooiilg and calling, 
till sudde~lly the iillagi~lary deer is alllong them. K o ~ v  
begills a lively time. 1-1-ery one is screaming, running, 
ju~lll~iilg, spearing, and stabbing at the imaginary 
deer, till one rvould thinlc a whole mad-house was let 
loose. Often this deer proves verjr agile, and. lllust be 
hard to kill, for I have 1ill0~11 then1 to keep this per- 
formance up for days; in fact, till they were corn-
pletely exhausted. 

lluring one of these ~~erformancesan old man 
speared the deer, another knocked. out an eye, a third 
stabbet1 him, and so on till he was dead. 'I'hose ~ v h o  
are a l~ le  or fortuilate enough to indict sorue illjury on 
this bad (leer, especially he who inflicts the death-
blow, is considereil estrelllely lucky, as he nill have 
no difficulty in procul-iag as illany deer as he wants. 
for there is no longer an evil spirit to turn his bullets 
or arrows from their course. 

'They seldom kill a tlcer aftel- the regular huilting 
season is over, till this performance has beell gone 
through with, even though a very good opportunity 
preseilts itself, 

StrZl/io snlcri., ant1 one other species of ScrZ?i~o that 
I could not procure enough of to identify, are caught 
to some extent in June and September in seine of the 
larger fjords; they are 1110stly caugllt with a spear, but 

agent that call answer as a substitute for tlle vast 
power and alillost linlitless usef1111less of coal in its 
general adaptation to the wants of m a n ;  and that 
nation ~vill iliaiiltain the forenlost rank in enlightened 

nod ern civilizatioil which coiltrols, to the fullest ex- 
tent, while it lasts, this ~~ronder f~ i l  ofcombination 
light and heat and force. \\'e are wiser than our 
fathers ; and from the modest but sublime altitude to 
xvllich we are lifted by physicin1 science, and the far 
extended range of illeiltal vision ~vllich it opens LIII to 
us, we call see farther illto the plans of Providence 
than those ~ v h o  went before us, and can coiljecture 
the early, if not the remote, future of the hu~llail 
race in our land and in other lands. 

H a l q ~ ythat people ~vhose legislators study the best 
iuode of dereloping the ilatural resources of their 
country, and ~vllose great illell becoille great by im- 
proving the and promoting the welfare of c o n d i t i o ~ ~  
the 11ul:lan race. T h e  greatest of England's five 
Georges mas not either of those ~ v h o  wore the crown, 
but plain George Stel>henson, of Manchester, ~ v h o  
rolled the world farther along the path of progress 
than all the others; and ilolle of the royal Jailleses 
did half so illucll for the civilization of his country as 
Jailles Watt, ~vhose boyish study of the steailliilg 
tea-ltettle developed the giant power that does the 
world's work with ail energy that is tireless and 
irresistible. 

sonletiilles with a hook. (For description viih under 
hunting-gear, etc.) 

T5'11e11 these fish are caught, they are put into a 
seal-skin bag, and it reillai~ls tied up till the whole be- 
coilles a illass of putrid and fermenting fish, about as 
repulsive to taste, sight and sillell as call be imagined. 
Ci,ttl~s sca~;?izts, \-ihich coiltributes so largely towards 
the Greenlmlder's larder, is not utilized by the Cum- 
berland Eskimo, except in cases of a scarcity of other 
food supplies; the fish is abundant in their \raters. 
however, and fully as good eating as they are on the 
Gree~~la i ldcoast. 

Birds ant1 their eggs also contribute to~vards their 
sustena~lce in seasoil; the)- are extrelllely fond of eggs, 
and devour theill in astonishing quantities. 

T h e  b b  black sl;in " of the ~vhale, called by theill 
mttLfctR, is esteemed the greatest delicacy. \Vllen 
they first procure a supply of this food, they alillost 
illvariably eat themselves sick, especially the children. 
\Ve fouild this blaclr skill not uilpleasailt tasting when 
boiled and then pickled in strong vinegar and eaten 
cold; but the first attempts at  illasticatiilg it will re-
illiild one of chewing India rubber. TVhen eaten to 
excess, especially ~vllen raw, it acts as a po~verful lax- 
ative. I t  is ge~ierally eaten with a l~out  half an inch 
of blubber adhering. 

4:Bulletin (r5) of the United Slates National bluseum. Contributed to 
the Natural History of Arctic America, made in connectloll with the 
Howgate Polar expedition, 1677-78. 


