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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. 

TJr31. 11. ~ ' I C ~ C I > I ~ I T ~ ,. 

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 
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the making of coves,' a s  majr he perceived 
by the following consiclerations. Tlle backward- 
cutting of a lateral stream can form a water-gap 
only where the longitoclinal valley into which 
the lateral stream flows is dcciclcclly lower than 
tlic 1ongitoclin:~l \rt:lley on the other side of the 
dividing-ridge ; fbr, if there is no s~icl l  cliffer- 
elice of level. t h r  pass through tlie ridge bc- 
tween tlic trvo will b(> croilcd yiiorc and more 
slowly as  it  is lowered, xntl finally i t  will remain 
a t  l~ractically a constant altit i~tlc above tllc 
rralleys on eitliei~ side. I t  can never form a 
drainage chnnncl joining them : bnt ,  if the 
longitudinal v a l l c ~ s  are  of rliffcrent licigllts. 
the  result a s  clescribed hy Liirvl nlajr be pro- 
dncecl ; or, if a hroacl plateau-folcl i i  l)ordcrc.il 
by  a cleep .i.alley, its lateral streams may finally 
heacl in  coves or circular \,alleys, like t l ~ o s c  
south of the west branch oi' the Siiscynchauna. 
ancl a l  many other poiiits i l l  the Appalaclliaus. 
T h e  geological map  of l'entisj lvsnia (1858) 
shows these aclmii~ably. 

Now i t  iiiny be asi<ccl, Are not tllc upper 
valleys of the Snsqliellauna, ant1 of tlie other 
r i v e ~ s  that  break throng11 tlic Blue mountain, 
merely large exarnplcs of coves ' ? 'L'11el.e are  
two ol)jections to  this csp1:iiiation. Firs t ,  
what became of tlle heacl waters of these riv- 
ers before they had a south-easterly out let?  I t  
seems n o s t  probable, tliat thc inally pre-esist- 
eiit streams i n  each river-basil1 concentratccl 
their waters in  a single chanliel of overflow, 
and that  t h i ~  one channel stuvivcs, - a  fine 
esample of natural selection. Seco~~cl ,lio~v 
does i t  happen -notably in  the  case of' the 
Susquelianna jnst above I I a r r i s b ~ ~ r g- that 
servcral deep ~ ~ a t e r - g a l j s  onehave beell fornlccl 
l~ehinclthe otllcr ? Such all arr:ungernent might 
naturally result if the valley werc antccedcnt ; 
but i t  is  diEcult t o  acconnt thr if the several 
gaps  result from tlie hackw:11~cl crosio~l of acci- 
dental lateral streams. 

Lon1 thinks that  faults are  greater obstacles 
to  rivers t l i a~ l  folcls. PIe rags, that e \ e n  if 
river erosion could, uncler certain favorai)le con- 
tlitions, licep pace with mountain folcling, i t  
does not follorv tha t  it  could control :L faul t :  
for that  monld iml,]y that  tile f a ~ l l tITras forlnecl 
graclually, aI,cltilat its throw illcreasetl a t  tL 
constant though in1perceptil)lc rate ; ant1 this 
he eonsiclers entirely unwariantecl (408). I t  
is certainly a ditficlllt matter to  ulldelstancl tllc 
mechanics of faults ; Rllcl yet ollr icleas 
concerning them must conform t o  the facts RS 

thev occur in nature. I n  spite, tlierefore, of 
a h t u r a l  for al; active growth of 
faults, we are  compelled, when we see streams 
running across them from the  clownthrow t o  tlie 

uptllrom side, t o  accortl them a slow growth. 
Tennessee shows many examples of this para- 
doxical nature ; and some of the h u l t s  thus dis- 
regarcled, or,  nre might say,  corrected, have a 
throw of several tl~ousancl feet. On  the other  
hand, i t  callnot be cleniecl t11:lt inally faults h a r e  
liad n controlling influcncc on strean-courses ; 
and we m t ~ s t  tlierefore admit lierc, a s  above, 
the 1)ossibility of valley-catti~~g being stronger 
or weakcr than orograpliic movements. The 
variety that  is to  b(. seen i n  the pliysical fen- 
tures of' tlle cartli, and that  is c.ouscclaciitly to  
he looliccl for in  the conditio~is mhicll deter- 
rninecl them, is so great  tliat i t  dcmancls '1a 1most 
(:qua1 variety in the. tlleories for their euplana- 
t i o ~ l .  TV. 31. Dkvry. 

Cnn~brldqc,Jm. 12, 1893 

THEnegative pressllrc in tile pleural cavities, which 
plays such an jrnportant part in the respiratory mecli- 
anism of tile adult n~an in~a l ,  ant1 also cserts a lnarked 
inflaence upon the flow of blood a11(1 lylnpli, is linown 
not t,o exist ill inborn or stillboril mammals whicll 
have never breatl~ed. IL has Iiitherto been assunletl, 
however, tliat it was established wit11 tile first in- 
spiration ; and all theories as to  its mode of produc- 
tion liave been controlled by this bclief. 1-Iertnann, in 
a11 interesting paper (L'Jiiy.  c c ~ c l ~ i u ,sxs,270)! si~ows 
that this assi!nipt,ion is incorrect. I I I  infants which 
have lived ancl breathed after birth for per,iotls of from 
one liour to eiglit clays, there is f o ~ ~ n t l  011 cxperi-
meut to bc no n~ga t ive  prcssure in tlie pleusal cavity 
mhcn tile chcsl-walls are in lliclr tleatli position. 
l'liis fact leatls, necessarily, to importarlt resnlt,s in 
regard to the respi ra t io~~ Tllcirof yo~ung mammals. 
11uigs in cxpirntic~n can co11tai11 hnrclly any of wliat 
in the adult is ICI IOWI~ns '~t!siclual' air: they con- 
tain still some air j~npriso~lecl iu the air-cells, ant1 
cans,ing them to float in water. But this ' ~ninirrlal' 
air 1s practically lio Inore tiinn what remains in a 
piece of adult I I I I I ~  squeezed between thumb and fin- 
ger. Except this miilnte quantity, Jlicre is i n  the  
new-born inamma1 no stationary alr. At  each in- 
sp i r~t ion ,  air direct from outsitle enters the alveoli 
of the lungs; and, a t  each expiration, air from the 
alveoli is expelleil, lcavi~ig the l~kngs pract,ic,~lly empty. 
13ence the renewal of tlie air in t l ~ e  lur~gs is mnch 
more eificient t l ia~i  in ad~llts. Tlle higli percentage 
of oxyqen which alveolar air r r i ~ ~ s t  the contain is  
nrobclblv corl.elatct1 wit11 the more active oxidatioxls 
iinown io occur in tllc young animal. Tile question 
natnrally arises, TVllat is the object of the residual 
air in the l~ulgs,  ant1 the negative prwsure in the  
thorax, wc find cstabl1311ed later ? IIermann 
suggests three possible objects : lo. Aupilation on the 
veins, promoting bloodflow to the lieart; 2 O .  More 
~ ~ ~ l i f o r mcolnposition of air in the alveoli [and, we 
]nay add, Ir1ol.e ~ u i ~ f o r m  Tile pres- temperature] ; 3 O .  
ence of a. certaill store of air in the lungs in the case 
of a ten~porary stoppage of the breathing-movements. 
I t  remains to be seen a t  what age and  rate the nega- 
tive pressure in the thorax is developed. I t  is obvi- 
ously broLlght about by a more growtll of tilo 
thorax t h a ~ i  of tlie lungs. H. NEWELI,M ~ R T I N .  


