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curator department of birds in the Srnithsonian 
institution. The work is to contain some 433 
illustrations suitably executed, and will conform 
to tlie geographical limits, classifications, namera- 
tion, and nomenclature adopted by the American 
ornitl~ological union. We cloubt not it will be a 
most important contribution to the literature of 
the subject, and presume that naturalist and 
sportsnlan alike will find in it an aid. 

-JIr. N. S.  Goss's revised list of the 'Bircls of 
Kansas' gives notes on thiee hundred and tliirtp- 
five species occurring in that state, one hundrecl 
and sexenty-fite of ~vhicb are knonn to breed 
within itq 11mits. This little \r,orlr contains the 
reiults of a large aniount of labor, and is highly 
cleditable to its author. 

' 

during 1885 reached nearly seven thousand ; and 
during the past six years nearly forty tliousand 
dead horses were received at  the receiving-docks, 

-Recent researches by Messrs. Coleman and 
RIcKendriclr of England, on the effects of extreme 
cold on certain microbes, especially those con-
ceined in putrefacli\e chanqes, shorv that the 
organisms are killed by exposure to a temperature 
of from 80° to 1203 F, below zero, tliongh their 
perms are unaffected, and speedily cle~eiop after 
an increase of temperature. 

-TVe learn from the Atheiznezmz that tile neces- 
savy funcls have been granted for the expenses of 
the British expedition to observe the total eclipse 
of tlle sun on dug .  29. The part^, which will prob- 
ably include hlr. hlaunder ancl Mr. Turner of the 
Greenwich observatory, mill occupy three stations -' Tlie young collector (London, Son1te~~sc7~e i~z  

& C'o.) is the title of a very cheap ancl convenient 
series of sinall handboolrs designed for the ama- 
teur, tastefully and neatly gotten up, and issuecl 
a t  one shilling each. Four of then], so far,  have 
appeared, on 'Mosses,' by J.E. Bagnall; on 'British 
butterflies, moths, and beetles,' by V. F. Kirhy ; 
on ' Seatveeds, shells, and fossils,' by Peter Gray 
and B. B. \Voodwartl ; and 011 ' English coins and 
tokens,' by L. Jewitt and R. V. Head. These little 
handy hantlbooks contain simpie directions for 
the collection and preservation of specimens, with 
a general introduction to scientific classification, 
habits, etc., interpersed with numerous engrav-
ings. To the boy or g ~ r l  wit11 an awakening 
propensity to collect (ancl every healthy boy a t  
some ~ e r i o d  of his career has a. more or less en- 
during hobby of some sort or other). these little 
works will serve as useful guides even in America. 
Why cannot sorne puljlisher get out sinlilar and 
as cheap handbooks, more expre3sly serviceable 
for the loung American collector? 

-The longest clock pendulu~n known is said 
to be one in Avignon, France, iileasuring sixty- 
seven feet, to which is attached a weight of one 
hundred ancl thirty-two pounrls. Its movement is 
slow, passing through an arc of between nine and 
ten feet in four seconcls and a half. 

-Mr. J. H. Long, ir. a recent psper on the n ~ i -  
croscopic examination of butter, arrives at  the 
conclusions, that. '' taking all things into consider- 
ation, we haxe no absolutely certain rnethod of 
distinguishing between butter and some o f  its 
substitutes, ancl that, of all methods proposed, 
the microscopic are perhaps the least iel~al~le." 
These coi~clusions are similar to the ones reached 
by Prof. H. A. TTTebster, but are cli~ectly opposed 
to those of Dr. Taylor. 

-The mortality of horses in New Yorlr City 

on the island of Grenada in the 1Ve.t Inilies. To-
tality Occurs there about quarter-past seven o'clock 
in the morning, and lasts very nearly f o u r  miii-
utes. X proposal was made some time ago to cle- 
spatch a German party to Benguela on tlie \vest 
coast of Africa, the most favorable point from 
ulllicll obserratioiis coulcl be rliade ; but rye hare 
not heard that it l ~ a s  assurneJ a tangible form. 
Tlie bill introcluced in congress for fitting out an 
-4nlerican expedition seeins to have been buried 
with some committee, and it is aow, of course, too 
late for proper preparation, even if the bill coulcl 
be pushecl through. 

-The presiclciit of the p ro~~ince  of the I m a -  
zonas, B r a d ,  has authorized the eniplojlnent of 
Fralicisco Pfaff, of Genera, Switzerland, as the 
chemlst of tlie botanical gardens established a t  
3lanaus a few years ago. I t  will be the cluty of 
the chemist to study ancl report upon the medici- 
nal and inclnstr~al properties of the l>lants of the 
Amazon valley. 
-

LEZ'TEKS T O  THE EDITOR. 
**, Covrcsimnde~ltsare requested to be a s  brief ns ?iossible. Tlie 
~ci'iter'sIranie is  in n7l cases ?rrj?lirer( ns proof of good,laith. 

Sea-level and  ocean-currents. 

T ~ E 
subject of sea-level and ocean-cul.rents is not 

so simple that there is not room f o r  differences of 
opinion. I t  is not to he denied that cxc+ptionally 
strong minds, such as Texm 110rthers or those of 
violent cyclones, often cause considerable cIia31ges of 
sea level ill shallow water like that of Lake Erie, or 
of the thin stratum of the same depth, and much 
less nesr the shore, along the Atlantic coast and the 
border of the Gulf of TLexico, extending mostly to 
a distance many miles from the coast. where thebot- 
to111 of the shallow water drops off abruptly into 
deep sea-water. Bi~ t  the effects of winds of the 
same strength upon deep sea-water are comparative- 
ly very mall. 

If we suppose 1,ake Erie to be two hundred miles 
in length and two hundred feet in depth, and a wind 



with a velocity of forty miles per hour to hlow over 
i t  from one end to the other, we have, no doubt, ap- 
proximately the  conditions under which Dl-. New-
berry made his observations. Such a wind, then, 
causes a surface gradient in  Lake  Erie of four feet 
in two hundred miles. The first effect of the wind is  
to drive the surface water from one ond of the lake 
toward the  otber, and thus to  ciuse a gradually in- 
creasing surface gradient. The difference of pressure 
arising from this gradient causes a counter-current 
in the  lower strata of the lalte, and the static con-
dition with regard to change of gradient takes place 
when the force arising from this gradient is sufficient 
to overcome the  friction, and maintain a coanter-
current  ~ufficient to return the water below just as  
fast as  i t  is driven forward above by the wind. This 
is required to satisfy the condition of continuity, -
a condition which, In all such cases, must be satisfied 
after  the maximum gradient llas been reached, and  
there is no further  accu~nulation of water a t  the one 
end or a diminution a t  the  other. 

The force of the  wind is applied directly to the 
surface only, but  iq comrnunicated to the s t ra ta  be- 
low by means of the friction between the successive 
s t ra ta  of gradually decreasing velocities with in-
crease of depth in the upper s trata,  and gradually 
ir~creasing velocities in the contrary direction a t  
depths below the neutral plane which separates the 
direct frorn the  counter currents. If we assume, a s  
usual, that friction is proportional to the relative 
velocities between the strata,  then, in order to dis-
tribute ecloally the force a t  the surface to the s t ra ta  
below, i t  is necessary for these reiative velocities to 
decrease in proportion to  incraase of depth. and 
finally vanish ; aurl consequently the absolute velocity 
must be comparatively very great  a t  the surface, 
and diminish, rapidly a t  first and then gradually less, 
until the neutral plane is reached. when this velocity 
vanishes, and changes sign a t  lower depths. Since 
the  direct velocities in the upper s t ra ta  a re  very great  
in comparison with those of t h e  retrograde motion 
below, it is evident tha t  the nrutral  plane cannot be 
a t  any  great  depth in colnparison with the whole ; 
since where the velocit~es a r e  least the transverse 
sectional areas must be greatest, in order tha t  there 
may be as much flow in the olle direction as the  
other. 

Upon the  hypothesis of no frictional resistance 
f r ~ mthe bottom to the counter-flow brlow, the rela- 
tive velocities between the s t ra ta  would vanish, and 
the  ~ n a x i ~ n u ~ n  the counter-current would velocity of 
take place, a t  the bottom. I n  this case the force by 
which the water, held a t  a certain gmclient by the 
force of the  wind, tends to he restored to its level. 
is a n  exact  measure of the  force of the wind. This 
force, it is well known, is measured by the product 
of the mass into the acceleration of gravity along 
the descending gradient. But  the mass for the same 
lake being proportional to the depth, and the ac-
celeration proportional to the gradient, a relative 
measure of the  force of the wind is the surface 
gradient multiplied into tile depth. For  the samo 
wind, therefore, the  gradient is inversely as the 
depth. 

I n  the case of f r i c t i o ~ ~ a l  resistance to the counter- 
current  a t  t h e  bottom, as thers  always is, of course, 
the  maximum velocity of the  counter-flow, an11 the 
vanishing of the  relative velocities, take place a t  a 
plane a little above the  bottom ; and in this case the  
stat ic  gradient must be such t h a t  the force arising 

from it must not only be sufficient to overcome t h e  
force of the wind, a s  cxntnuoicated by friction to 
the several s trata dow!~ tg ttle plane of the greatest 
velocity of counter-flow, but  likewise to overcome 
the friction of the bottom, corrl~nunicated in  like 
manner upward to the s t ra ta  above, as far  as to the  
plane of p e a t e s t  veiocity of counter-flow. where the 
relative velopities vanish, and where, conseqnently, 
the effect of friction f n ~ m  the bottom must stop. 
But this is small in comparisd11 with t h ~  whole folce, 
and for digeront depths is proportional to  the  
gradient. We th-rrfore still have, for a relative 
measure of the force of the  same wind, in the case 
of varying depths, the product of the gradient into 
the depth, arld consequently the  gradient inversely 
a s  the depth. 

If! then, we suppose the depth of Lake Erie to  be 
increased GO times, or to  the depth of 12.000 feet, a 
wind with a velocity of 40 xniles per hour would cause 
a gradient of only the one-sixtieth par t  of the oh -
served gradient, or 0.8 of a n  inch, in 200 miles ; but,  
on the other hand,  if the  depth were less, the gradi- 
en t  would be proportionately increased. Hence i t  is 
seen how greatly the gradient, and  co~lsequently the 
change of sea-level, belonging LO a giver1 wind, de-  
pentls upon depth. But the difference of sea-level, 
of roursa, other conditions being the same, is propor- 
tional to the length. Hence, if we increase the length 
of the  lake 15 times, or to a length of 5.000 miles, the  
difference of level then would 11e 15 times 0.8 of an 
inch, o r  one foot With the depth increaser1 G O  times 
and the lerlgth 15 times, we have approximately the 
conditions of a section of the Atlantic Ocean extend- 
ing from New York harbor to the coast of France ; 
and a westerly wind. therefore, of a velocity of 40 
miles per hour. would cause the sea-level to be one 
foot higher a t  the  latter place than a t  the  former. 
But the average wind blowing across the Atlantic we 
know is very much less than this, and the~.efoi-e its 
effect cannot be nearly so great  a s  this. 

The mean znnual velocity of the wind across the 
Atlantic in middle latitudes is approximately known 
f r o n ~  the mean barometric gradient. The difference 
between the annual mean of the barometer a t  Ice-  
land and the parallel of 35' is about 10 millimetres ; 
and this gives a gradient on the  parallel of 45*which 
corresponds t,o a westerly wind of about 8 miles per  
hour. The relation between wind friction upon water  
and the velocity of the r i n d  is s o ~ n e w l ~ a t  uncertain;  
but it increases a t  least a t  a s  great  a ra te  a s  the  
first power of the velocity, and probably a t  a rate 
considerably greater. Bot, a s ~ u m i n g  it to be as the 
velocity, then the average westerly wind between 
America and France causes a difference of sea-level 
between the two of only 2.4 inches. I f  wind-friction 
were as the square of the velocity, it would be only a 
half-inch. I t  undoubtedly falls sotnewhere between 
these two values, but  even by the former the effect 
of the average mind in causing a difference of sea-
level is very small. 

But there is another argument, entirely independ- 
en t  of the ol~servations on Lake Erie, o r  any  absolute 
wind velocities, from which we deduck about the  
same co~lclusinns. It is well known from barometric 
monthlv averages that  tlie barometric gradient be-
tween Iceland and the parallel of 35Ois a t  least twice 
a s  great ,  on the  average, in January  as in July.  
Whatever the  absolute velocities of the  wind corre-
sponding to  given gradients may be, we know t h a t  
they a r e  proportion11 to  the gradients, and  conse-
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quently the  westerly winds must be a t  least twice a s  
strong in January  as in July, notwithstanding Dr. 
Newberry seems to  think there may not be much dif- 
ference. If the  annual avelage velocity of wind. 
therefore, whatever it may be, causes a difference of 
level between America and France of 2.4 inches, then 
this difference in January is 3.2 inches, and in July 
only 1.6 inches. and consequently a change of differ- 
enca of sea-level of 1.6 inches between the two 
seasons. The discussion of long series of tide ohser- 
vatioos on both bides of the Atlantic gives a small 
annual inequality of sea-level with a range of several 
inches ; but both the ranges and  the  epochs of maxi-

mum height of sea-level a re  nearlv the same on both 
sides, the  lat ter  occurring in the fall ; and so there 
can he. a t  most, only a very small change between 
January  and July, not possibly as much as 1.6 inches, 
and therefore tho avel'age wind of the  year cannot 
cause a difference a s  great  a s  2.4 inches, deduced 
from the preceding argument upon the  hypothesis 
tha t  wind-friction 1s in proportion to the velocity. I t  
is admitted tha t  sorne of the  da ta  upon which these 
results a r e  based a r e  somewhat uncertain : but if 
some of them a r e  ill error ,  a fourth or even a third 
part ,  it affects tho argnment very little. 

Ukon the usual asl-umption tha t  friction between 
the  different s t ra ta  of water is proportional to the 
rolative velocities without regard to difference of 
pressure a t  different depths, i t  is readily inferred, 
from what precedes, tha t  the absolute surface velo- 

equivalents of those in Pzunsglvania; but. in place 
of striking 011, there mas developed a remarkable 
ga,s-well, which has been described by tourists and 
scientific men a s  a geyser of great  violence. A full 
account of all the wells has been published in the  
Ohio state geological survey, and quite recently in 
the  tenth volurne of the Tenth census of t h e  
United States, by Prof. S. F. Peckham. 

Sollie of t h s  well., discharge a few zallous of oil 
each day, of a soperior IuOri-at~ng quality, gravity 
22"- - . 

The analysis of the gas is a s  follows :-
IIarsh-gas............. ........................ 81.4 
Ethyl h j  dride.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .12.2 

Nitrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4.8 

Oxygen......................................... 0.8 

Carbon nionox~<le ............................. 0.5 

Carbon d i ~ x ~ d e . .  0.3................................ 


There is also a small amount of free hydrozen 
which is carhuretted before burning. 

The analysis of the  carbon, known as a n  article of 
conlmerce by the trade-mark,  ' Patented diamond 
black,' produced from the gas of these wells by 
patented processes granted the  writer, is a s  fol-
lows :-

Carbon I . .  ................................... 95.C57 

Hydrogen 1...................................O.G(i.5

Yitrogeu.. ..................................... 0,:X

Carbon monox:de ? ......................... 1.:3;8

Carbon dioxide z . . .  ........................... 1.386 


... ...... ..........iiud CilO). (FelO,terly wind of 40 miles a n  hour across the Atlantic Ash
city is independent of depth of water, and so a wes- Water ................................ 
 0.682 

0.OFG...... 
would give rise to the same surface velocity as on 
Lake Erie. L7r.Newberi-y has not furnished us with 
arty observation of surface velocity, and therefore we 
cannot infer what the  velocity of surface water  on 
the Atlantic, correspondiog1 say, to the average ve- 
locity of about 8 miles per hour, would be. This, if 
~vincl-friction is proportional to the velocity,would be 
one-6fth of that  on Lake Erie corresuolldinP t o  a 
velocity of 40 miles per hour. If the  Aind d tes  not 
blow the  water against a barrier, but  in circuits, of 
course the case is very different. 

I n  the trade-wind latitudes the westerly component 
of motion is perhaps about the same as the easterly 
component of the middle latitudes in the  Nortll At- 
lantic ; and,  as  the tropical sea hetween Africa and 
the  Gulf of Mexico is much deeper, we may infer, 
from what  precedes, t h a t  the  trade-winds cannot 
possibly cause a difference of sea-level of two inches, 
and hence raise the  level of the Gulf of &fexic,o as 
much a s  one inch above the  normal undisturbed level. 
The winds, therefore, can have no ser~sible influence 
in  producing the Gulf Stream, for this deep and 
rapid current  can only be caused by a difference of 
sea-level between the  Gulf and the parts  in higher 
latitudes toward which i t  flo\vs. 

lOJ.O('t1 

The pressure on these wells is not the same ia all. 
There is a pressure for  each well ; a t  which degree 
of pressure there is a n  equilibrium betweell the gen- 
eration or discharge of the  gas, and the well's btate 
of rest o r  quiet. Very little salt water  is found in  
these wells, and i t  gives little trouble. Observations 
show tha t  the  supply increases in  warm weather and 
in  the heat of the day, and regularly with the varia-  
tions of the  moon, being strongest a t  t,he full moon. 
The gas is a rich illuminating hydro-carbonaceous 
gas, and,  even when mixed with seven parts  of 
atmospheric air, is a good. illurninant. Well No. 2 
has been systematically examined;  and there is no 
apparent diminution in  the supply of gas, during the 
past fourteen years of the t w ~ n t y  years the  well has 
been 'blowing.' W t ~ e r eis i t  from ? 

That there is a limit to  the  sopply of petroleum o r  
gas cannot be questioned ; but, with proper scier~tific 
and economical nse of wells and territory, the life of 
a well can scarcely be measured or  co~nputed: i t  is 
too great  in  quantity, and too long in time. 

Fresh water  will ' drown out ' a well. Will not 
holding a well under pressure until its e q l l l l l b r i u ~  

WII. FEHREL.between a state of rest and production is about 
Washington, July l u .  established, injure the well? I t  is a n  injury ;there-

fore transporting gas through long lines of pipe, by a n  
initial potential force amounting t o  several hundred 

Neff's gas-wells. pounds' pressure a t  t h e  wells, is not the  correct way. 
I n  the  geological map of Obio, showing the posi- There is a reduction of pressure of about eight 

tions of the oil and gas wells (Science, J u n c  25, 1S86), pounds to the  mile in pipes. For  long distances i t  
there is a circle enclosing these words. ' Neff's gas- will be proven that  gas can be blown more economi- 
wells.' This region was chscovered in 1864 as geologi- cally, and to  better advantage to wells and trans-  
cally, and in many particulars physically, the dupli- portation, through the  pipes, that1 be forced by i ts  
cate of tjhe Venango count,y, Penn., region. I n  1865 1 Including the C and H of 0.024 solid hydrocarbon. 
well No. 1was bored, proving the substratification 2 These gases were doubtless partly formed from solid
of the subcarboniferous shales and sands to  be the carbon and occluded oxygen by the heat applied in vacua. 


