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the workshop at  the Yale museum. The pillars 
between which it hangs are fourteen feet high. 
On the floor, in the back part of the room, is 
the mould of tlie body, and bases of the arms. 
At  the left, against the table, is the moultl for 
the under sides of the bases of the arms, and 
a t  the right, 011 the floor, one of the arm-
moulds, with the two parts fittcrl together. 

concludes by hoping that some one will plot 
the curves which naturally suggest themselves, 
and determine '' how fast horses will ulti-
mately trot, and wheu this ulaximum will bc 
reached." 
I.-Best record of mile heats up to the present 

time. 
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carefully planlied and coinprel~cnsively coil- 
clucted, and withal has bccoine so extensive, 
that we have the data for a reasoilably accu- 
rate determination of the inflnrnees at  n7oi.k 
which led to this new breed beii~g made, the 
inaterials of which i t  is made, aucl the rate of 
progress of the special cvol~~tioii." Towards 
the end of tlie paper are given some tables, 
which are copied i11 part beyond. Thc writer 

But me find, with the exception of thc first, 
tllat all the poii~ts lie very ilearly on a curve 
mhicli is convex upnrards : in other words, that 
the rate of iinprorement of thc rccord is increas- 
ing instead of dimii~ishiilg, and that it will 
cross tlie two-minute line about the year 1901. 

I t  is very evident that this state of things 
cannot go on illdefinitely : otherwise we should 
in course of time have 3 horse trot a mile in no 



- - -- - -- 

timc at all. ho that our curve must sooiicr or 
later becoinc n strnight line, ancl nlti~liatcly 
concarc u p ~ a r d s .  I)raniilg :r stiaigllt line 
wliich shall ngrce as nilarlj- as possible with 
0~11,ol~serxations, n c i1i:rll fincl i ioi~l  it.  that thc 
specd of thc trotting-liolse is increaiing at a 
nenrly anifoim inte of 43 secoiids ill lei1 ycals : 
so that, oil tliis supposition, it n onld cross thc 
trio-minute linc in 1907, not1 tlic one-minnte 
line in 20L5. I t  is higlilj- pro1)nble t11:it tlie 
c ~ uI e n ill llave become conc'n! e bcfbi e the 
lattei pcriocl ; 1 ~ ~ i t  too rash to i t  does riot i'ciil 
predict that a horse nil1 be 1)orii bcibrc 1907 
that can trot a mile in t v o  n:iiiiitcs. 

11.- Total number of horses capable of tiottiilg 
in 2 30 or better. 

-

Tablc 11. sho~vs the enornlous ratc of in-
crcnsc of this ncT.r- brced of nlii~iinls, amonnt- 
ing to about t ~ c n t y  pcr cent a p a r .  Treating 
the ok~scrrations k)y tlic logarithmic incthocl. 
nTe find, tlint, since 1864. tlic incrcnsc may, 
R-it11 a reasoilable degree of :rccnracy, bc repre- 
scntecl by the formula y=.001G: ;c4, nhere y 
represents thc nu~nber of horscs, and e tlic 
iiulriber of Scars silicc 1830. 'I'hns, for 1882, 
n e  hare y= .0016 x 3z4= 1678. Appl~i i lg  this 
fornlula, ~ v cfind, that, if the present rate of 
breeding is continuccl, the trotting-horses of 
America in 1900, that can travel a mile in  2.30 
or better, will niunbcr not far from 10,000. 
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THE ORIGILV OF CROSS-VALLEYS.I 

11. 

R~:T~TRYING
riom to Virginia ancl Peansj-1x1- 

nia, wc hare to consicler not only ~ 1 i y  the 
rivers there cross the mountains, but also ~ h y  
they flov to the sooth-east iilsteacl of lo  the 
north-west. Talring tlie last qnestion first, we 
arc forced to suppose thnt tile north-westerly 

1 Concluileil from No. 12. 
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slopc. which ~iirlst h a ~ c  cuisted at lcast LIP to 
tlie encl of the carboliiferous, n.as then or soon 
after re\ ersecl in thc slo~.r- mrithing of the snr-
face. This is ilcmanclecl hy tllc la\- of the lalicl. 
ailcl b~ the now slilall area of ~vhnt must ha1.c 
been. in 1)nleo~oic ti~ilc.n laigc crj stalline lancl- 
innss. 'rlie slope l~cing clinn~ccl cnrly in the 
gionth of the fold.. oi heforc their beginning. 
the strcaiirs tried to lilakc their ~.r-ay to the 
e:istn arc1 ; ancl the Clnclson. Delaware, Sus-
qnchaulin. L'otom*tc, niicl Jnines arc tlic tlc-
scenclants of thosc tllxt snccceclecl. Thcir 
rectangular COLI~SCS.  alteriintcly longituc1in:~l 
and transrersc, bcar ~ ~ i t l ~ c s s  to thcir clcfcats 
anel victories. Lakes ~nns t  hare been nunrer-
ous here oiice, though thcy are 1 1 0 ~all draiilecl. 
I t  is B~iorvn that r i ~  crs oftcn chose cross-faults 
of sinnll tllronr ns points of attack ill cutting 
tlicir Tny thiough thc gron-ing ridges : and i t  
is very probable that thcy made use of pre-ex- 
istcnt valleys thcy~~11e11 ncl~nncccl orer the 
old sinlsi~ig land. 

In  considering the applicability of hnclimnrcl- 
cutting lateral streams to tlic proclnctiori of 
our cross-valleys. wc slionlcl test the past by 
tlic prcsent. and esaiilinc suc11 ridges ns lcitta- 
tinny or Bald Eagle mountaills in L'cnnsylvanin. 
or Clinch mountain ill Tennessee, rising bc- 
tmceil parallel longitudinal valleys, to scc if 
they show ernbrj onic cross-1 alleys in the morc 
adranced stages of tlerclopment. They do 
not. Tlic continnity of thcir crest-line is most 
characteristic and remarliable : it  re ly  rarely 
departs from its line of almost uniform hcight. 
The cxccptions mc, first, thc finishecl vntcr- 
gaps, or transvcrsc valleys. nrliosc origin is in 
discassion ; sccoiicl. the occnsioilal ~.r-ind-gnps. 
or notches, wllicli sometimes cut the rid, O C  a 
third or half way to its hasc. and nrliich ale. 
nTc be l i c~c ,  almngs cleteiminccl by small trails- 
vcrsc fanlts ; tliird. the lcss co~ispicnous sepia- 
tions of small ~ n l u e .  I t  is difficult to a s s i q ~ ~  
any reason why lateral strcains should not 1 1 0 1 ~ ~ ~  

as well as in former times, shon us thc late1 
stages of brealring clowll the ridge on T\-hich 
they rise ; ancl yet these almost-formed cross- 
vnllej s betn ecn acljoining loi~gituclinal ralle\-i 
are practicnlly n n k n o ~ ~ ~ a  in our Lipp:rlacl~i:~n 
topograp1i~-. The ieason of their absencc caii 
hardly be, tliat there are nom enough co~npleted 
JT ater-gaps for all practical l,nrpose\, and hence 
the lateral streams stop mnliing any inore ; for 
this mould in1111y a conscionsiless of the encl 
that plavs no pnrt ill geological operations, 
ancl we are therefore colistrained to tliinlr that 
Lcin~l's esplnnntion cannot apply to the Ap- 
palachialls in any general n-a!. 

But it has ,z certain limltecl application in 


