
ings are in use in class-books in half the scl~ools ill 
the country. 

r 7Ihen,  again, i t  may operate 111 some such vay as 
this. Take Professor Cones's first edition of his ' Key 
to North Ainerican hirds.' This author s a p  in his 
preface, "Professor Baircl Irinclly offerecl rile the use 
of all the illustratiolls of his late reviea, a-hile 
Professor hgassiz geaeronsly l>lacecl at, my disposal 
the plates accompanying Mr. Allen's ' 3le1noir on the 
birds of Florida.' S e ~ e r a l  of the woodcuts have 
heel1 talien from Professor Tenny's ' Nanual of 
zoologx.' with the anthor's permission; ancl a few 
others have been contributed by ?iIessrs. Lee & 
Shepard. With a f e ~ r  excel>tions, the rest of the 
illnstratioas have been dmwn frorn ilatllre by the 
author, ancl engra~ecl hy Nr .  C. A. TTTallier." 

N o r ,  here is a n-ork illnstmted hy 238 figures. 40 
of ~vhich at least are due to the ~unerlnallecl genius of 
Auclnbon aucl TTTilson ; ancl yet their ilaliles are not 
even so much as il~eiltiolled in the preface, or any- 
where else in the book, in connectioll with its illus- 
triztions ! I will say here in justice to Cones, ho~v-  
eTer, that he ail~ply corrected this in the seconcl 
e:lition of hid 'Key :' bnt how cloes it operate ? 
Why, this ~ a y  : six or seren years afterxvards Prof. 
A. 8. Pacliard pu1)lishes a worlr entitled ' Zolilogy,' 
wvherein the chapter devotecl to birds has 22 fignres, 
at least 14 of which are redncetl cnts from either 
Andubon or TVilson, but each one accredited as being 
" from Cones's ' Iiey.' " I hold this to be altogether 
~ ~ r o n g ,  a an anthor or artist ancl great injnstice to 
naturalist, either living or dead. I t  is quite a3 easy 
to write fig. 465, "Sumlner cluck -from Couos's 
' Key,' after hudnbon," because that perpetuates the 
genius of a great artist, ancl relieves Dr. Coues of the 
responsibility of having clrawn the bird in question ! 

Foreign authors are exceedingly careful about 
snch matters in their eclucational works upon bi- 
ology, for the?. seem to appreciate the fact that to 
be otherwise is taking, to say the very least of it,, an 
unfair adrantage of a special \vorlrer in science, who 
inay not care to publish ' Nature series' for the pub- 
lic. The very recent ancl acllnirable publications of 
AIivart, Claus (A. Seclg~vick's translation), TiTieders- 
hriin (W. N. P'hrker's trandatiou), and F. .Jeffrey 
Bell, \rill buar ine out in this. 

On the other hancl, solne of oar Anlericau authors 
f i~ l ly  cleserve the sharpest of criticisln for their care- 
lessness in snch matters, and in other cases more 
severe hanilling where i t  actually cornes within the 
operation of the law. 

As an exa~nple of the rnajority of the suggestions 
ancl ~ i e ~ v s  athat I have just put forth, let us talie 
little worlr just gotten out by Professor Pnclr~rd for 
the use of dnlerican youth in the schools, ailel a sort 
of first steps in zoiilogy (steps surely that shonlcl be, 
ahove all others, in the right direction). I refer to 
the 'First le~soils in zoiilogy ' ( N e ~ r  Yorli, Holt). I n  
the present connection, I h a ~ enothing to (lo with the 
long list of inisstatenlents in biolog): in this appar- 
ently :very hastily written book, but draw upon it 
solely to illustrate what I have said about zoiilogical 
figures. 

Dr. Paclrard. in its preface, lllakes a very shiftless 
acknowleclgment of solne of the authorities for the 
illastrations, bat  leaves a very inuch larger u~unber  
~vhere he has completely ignored the artists, aucl 
finally says that eight of the111 were clrawn by hiin- 
self; trusting, I presume, that the students \\.oulcl 
choose from among the lllost trustworthy and best of 

t,he ulmclraowledged ones these eight, and a-credit 
the author ~ ~ i t h  them. 

I observe among several others quite a mlnber of 
the n~onderfnlly iastrnctive drawings of Prof. E. S. 
Morse, some C. V. Rilex's, t ~ ~ o  of of i'ly own (figs. 
196, 197), a drawing by Coues (fig. 203). and others 
by Honladay, Byrner Jones, O~ven, and many 
others, none of which receive a single ~ o r d  of ac-
Iino~ledginent as being authority for the originals. 

Bnt no17- a aworcl as to some of the c l ra~ings  tllem- 
selves. -illnstmtions that are to be presented to 
classes of our chilclren, ancl from which the? are 
sul>po%ed to gain or derive their ,fi),st notions of 
animal forms. Take fig. 211, for example, mid to be 
a ' head of a d o ~ e . '  hut  of rather a raptorial ~n r i e ty ,  
I shonld inildly suggest. Fig. 212, on th? nenle 
page, loolts, to my ~n ind ,  far more like the ckn- of a 
young lobster than the heacl of a coclratoo. 1~11ich i t  
is inteilded to represent. Tl~ere  is hardly a school-
hoy in America. ~ v h o  has eTer given sufiicieni attea- 
tion to the matter, mho wonlcl not l i no \~  at a glance 
that the 'Lobate foot of the coot' (fig. 208 1s ab-
solutely incorrect in irnl?ortaat l?articnlars. 

As the author says in the preface that it lisi heen 
copied by clectrotypy,' I do ilot 1ino.1~ the r,iltiiority 

for the skeleton of the ~ i l d  ass (fig. 251), 1)ut it 
certaiilly gives the in~pression that the sx1111)hysis of 
tile pelvis is not joined, and i t  striltes ilie that a 
hetter and far safer illustration of the n~arniilaliall 
slteleton could have been chosel~ to rneet thv ale1 in 
view. Bnt enough ; for I believe I have fairly 
show11 that surely these are not the cllaracters of 
trustworthy illustratiolls of zoological suljjects to  
1)ring into the class-room. And I nlnst believe that 
if any of the youthful st~tdents of this little ~vork  
becolne naturalists by profession in after-life, and 
loolr back upon the dr:r\vings I have cited, they will 
agree \\.it11 Professor l'ackarcl, as he expresses him- 
self on its p. 142, and ~vi th  myself, after I had neen 
the figares in q~~es t ion ,  that, " even after the 1;tucelet 
came into being, the steps by which the genuine 
baclibonecl family beca~ne recognizecl in sniinal 
society were painful, aucl only in a degree success-
ful." R. W. SHUFELDT. 

E'at Winaate. N. Mex.. Oct. 9. 
-

T h e  Charleston earthquake. 
I suggest an experiment which will, I think, r123r 

up the ideas of many persons who mzy wi tn~ss  it, as  
to the source of the phenomena of the Chsrlestoti 
earthquake. 

Let a larjie sheet of glass (thick plate glass i5 per-
h s ~ sbest) be held in a pxition nearly horizoLlts1. 
~ l i c uan alcohol-lamp beneath it, near eiough t o  heat 
it. Lqnn before it is hot enough to soften, i t  will 
visibly bend, and then break with noise and more or 
less shock. I t  will be violently agitated. 

To apply this, suppme that dense strata of rock 
exist a t  a great depth below the earth's surface, under- 
lying the coast region from the Alleglianies f l ~ r  out 
under the ocean ; that i n  the course of ages portions 
of these sheets hundreds of feet thick, hundreds of 
miles wide, and perhaps a thousand miles long, have 
been slowly increasing in temperature. and expand- 
ing or endeavoring to expand. For a long time, anrl 
t,, a considerable amount of expansion over such 
large areas, the tendency to expand merely makes 
the rock denser ; i.e., sets up internal strains, coin- 
pressing ths substance of the rock as confined - a 
mile square of it, fifty miles squere of it -to  the 



actual space it has occupied for ages. This rock is 
like hard glass, elastic, which involves compressibility. 
At last the ccmpressive stress accun~~~la t ing  for ages 
becomes too great to be borne svithout relief, which 
can crime only from fracture. 

The fracture, once started, extends from its initial 
point in lines of dislocation, as is in cold countries 
constantly observed in the thick ice covering lakes, 
and as is seen in the heated pane of glass. 

But the commotion, the shock, the rending, the 
noises, a re  infinitely greater than in the case of the 
pane cf glass or the sheet of ice. In the sudden 
splitting, rending and jarring dislocation of the glass, 
we have the worlzin~ model of the heated st,rata of 
rock. If the effect bears any proportion to the 
relative magnitude of the model and the rock, then 
we bare  force, stress, movement, noise enough to 
produce all the audible and visible effects of the 
Charleston earthquakes. 

The sudden dislocation and displacement under 
Charleston may produce the local shock ; the noise of 
the sudden splitting of the rock in place, the sound 
like distant cannon-shot. The long roar and grind- 
ing, like ten thousand rusty iron chariots on a rocky 
road, may be due to the production of a crack, which, 
i f  ten miles long, and instantaneous throughout its 
whole length, wonld yet be heard only as the sound 
from each foot of its length arrived a t  the ear of the 
hearer. The sound produced under foot might be 
heard within a few seconds ; and that  produced fifty 
or sixty thousand feet away, say ten miles, would 
not reach the ear till it was fifty orsixty seconds old; 
and, as the sound of successive portions breaking a t  
d~ffererltdistances arrived. there would result a con- 
tlnuous and heavy roar. Such a dislocation would 
relieve in great measure the general, the widely dlf- 
fused stress and strain. But movements would be 
local as well as general, and the smaller but still in1 
mense sections of our stratum of rock might continue 
for days and weeks to adjust themselves by sn~aller 
cracks, crushing?, and dislocations, producing the 
lesser shocks, sounds, and roars which commonly 
foilow the first and greatest disturbance. Such have 
followed that of Charleston and Summerville. I n  
fact, the pane of thick glass breaking over the flame 
of an  alcohol-lampin thelaboratory or on the lecture- 
table seems to give a working model, illustrating all 
the known and reported phenomena of the Charles- 
ton earthqnake. The heat supposed to be olxerved 
by some in the ejection of water and mud may well 
hare  come from the suilderi compression and stresses 
set up in the moment of dislocation. Sudden shocks, 
cumpressive stresses, and motion arrested, produce 
h ta t ,  as, when a fifteen-inch cast-iron ball a t  great 
velocity breaks to pieces against a n  iron target, its 
scatte?ed fragments are  all hot to the hand that  
gathers them. Tpn miles square of hard limestone, 
if heated lo", would expand three feet in length and 
width if free to move ; heated 100°, it would expand 
ahcut thirty feet each way. Here are  force and 
movement enough to wreck a dozen Charlestons. 
All we need on this cleory is a change of tempera- 
ture not very great nor rapid. 

Such changes are plainly registered in the famous 
three columns of Poxxuoli described by Lyell, which, 
having been erected above the level of the ocean, 
have, two or three times within the historic period, 
sunk below its surface, and been bored a t  various 
levtls by stone-boring shell-fish (Simaceae saxophagi). 
aucl thcn risen again till these marks, ulldoubtedly 

made under a ater, are now above the water, which 
merely bathes the floor of the temple, and on which 
they still stand upright, as though never disturbed. 
Lyell's clear description assigns these evident changes 
of levrl to local changes of tempelati~re in the crust 
of the earth below Pozzuoli. V~sible motion and 
fracture of rocks also accompany the phenonretta of
'creeping ' in coal mines. &I.C .  31~1~s. 

Washington, D.C., Oot. 20. 
p d  


Sea-level and ocean-currents. 
I have just received a letter from niy friend, Capt. 


John Brolvn, son of John G r o ~ ~ n  
the martyr, n~hich 
I have thought would iiiterest your readers in itself, 
and fnrnish a better illustration t,han I haye before 
give?^ of the power of viud-friction to nloye great 
bod~esof \\-ater. I therefore enclose you the fo l lo~~ . .  
ing copy : -

PCT-INBAY IS., O C ~ .It:, 1886. 
MY DEAR FRIESD. -At  11 o'clocli Thursday even- 

ing, the 14th inst,., I n-itnessecl here a renlarkable 
fact, the effect of the late tren~endous wind-storm. 
This commenced about 7 a.hr.. anil began to let up at 
11 o'clock in the evening, or a little later. I then 
ven t  clown to tho shore in front of my house, and 
founil the lake lower than the average by fully six 
feet! This is the greatest depression from such 
cause I have lioticed during a residence here of 
nearly twenty-four years. SVe have not, xvithin this 
period, hacl such a high ~vincl steaclily coiltiuuecl for 
80 long a time. 

The ca1)tain of the steamer Chief Justice SVaite, 
running b e h e e n  Toledo and tlie islancls, reports the 
fall of ~vater-level at Toleclo as about eight feet. -

Ever yours, JOHN Jr .BROTVN, 
The reply of Mr. Ferrel, contailled in Scic?~c,, of 

July 30, seenls to lne to obscure rather than illuirii- 
nate the subject i t  cliscnsses. The qnestiol~ before us 
is, not whether the mind has the power of raising the 
water-level on a coast, but whether wiacl-friction can, 
in tlie great equatorial belt and in the track of the 
Gulf Stream, procluce the flow of water xhich is there 
observed. The striking cases of the ponrer of -\vind 
to heap water on coasts, and to liiove bodilg great 
rriasses of it in lakes, are 01113- interesting aucl relevant 
as demoustratiag the sufficiency of ~viad-friotion to 
procluce broad ancl rapid surface-currents. This con- 
ceclecl, and the case is mon, because, in the lalies and 
open ocean, like causes procluce like cffects. Wind 
of given velocity raises in both places waves of equal 
hcight in equal times : against these waves the r i n d  
~ r e s s e sin the direction of its flow, with no opposing 
force. As a consequence, the roughened water-snr- 
face! from greatly increased friction! is nlovecl l~odily 
for1~7ard just as though inipellecl by the paddles of a 
revolving wheel. This surface-flow is in time conl- 
iriunicated to unclerlying strata, and! if the wind con- 
tinue to I~low in the same direction. ultinlately n, 
large body of water will be set in uiotioll; in other 
mords, an ocean-carreat will be produced. There is 
no escape froin this conclusion ; and all tliat part of 
Mr. Ferrel's paper which relates to wind-velocities, 
gradients, cross-sections, etc.. are irrelevant. Tlie 
great truth remains, tliat nrind-friction call produce 
ocean-currents. Tlie difference in specific gravity 
between cold arctic and warill tropical ~ i ~ a t e r  is un-
doubtedly also a u w a  causa. ,the only ilifference be- 
tween Mr. Ferrel and myself being as to tlie relative 
value of these two factors. Impressed as I am with 


