
S C I E N C E .  


ena. The  clecq of the prininl and anrol,nl 
s t rata  oP the Al?palachian vallc! . and the  
formation therein of clnj s and of iron aiicl 
mangnnese o s i ~ l e s ,  was also tliicusserl. The  
pre-C:~nibrian anticlaity of tile proc2esi of clecay 
i n  the eozoic roclis of the Mississippi rnlley, 
a s  shown b j  Pnmpelly and by 1 1 5  in%.a.; woll 
as  similnr evidence i iom Enrope. wns ~iotetl ,  
while the more recent decoiiiposition seen in 
the auriferous glnvels of Californin mas de-
sciibetl and explainecl. 

The final relnol a1 of the covering of clc~cayecl 
rocli from many northern regions clurilig the 
clrift periocl was then coilsicleretl ; and the thesis 
ad~ancec lby the spealier in  1873, that  the decay 
of roclis ' , i s  an i~idispensnhle prelimiiiarp to  
glacial nrld erosive :~ction, mllicli reul~orecl pic- 
rionrly softened mntcrinlb," was discussed in 
its relatio~ls to b o ~ l d e r s ,  glacial elrift, ancl tile 
contour of glncinteil regions. Pnmpell) 's de- 
veloprnent rind extension of tliis cioctiine to  
winti-erosion was noticecl, nntl also tlic recent 
coml):~ratire studies of Reusch in Norwny xncl 
ill Corsica, in nhich similar views alt. enf'orcecl. 

T h e  pr~iicipal points in  the papt31, n:, re-
\ iewetl a t  its close, are  a s  follows : -

1. T h e  eridence nfforded l1j7 recent geologi- 
cal studies in Ameiic:~ ancl elsewhere, of the 
un i re rsa l i t  and thc anticlaity of tllc sn1,:rerial 
decay, both of c r j  stnlline silicatecl roclis ancl 
of cnlcareons roclis, and of its gieat  clstcnt in 
pre-Cainhrian t i ~ n e s .  

2. T h e  fact that  thc m:ltcrials resulting 
from sr~cll decay arc preserrecl in situ, in regions 
wliele thc j  h a ~ e  I~een  protecletl from tlcnncla- 

roclis h a l e  beell the source, directlj  or incli-
retatly, of' :ill limestones rind calbo~inted rocks, 
and I i a ~ e ,  rnoreorer, caused profoluicl secular 
changes in the c*omposition of t i ~ c ~  ocenri's water.  
The  cleco~nposition of ~ul ldlaret tcd ores ill the 
eozoic roclts lias giren risc to  osiclizetl iron 
orc7s i n  s i lz~,  and t o  rich col)l~er deposits in  rar i -  
ons geological pcrioilr. 

5 .  That  the rountled masses of c r j  stalline 
roclis, left in  the process of clecay, constitute 
not only the bomlclers of tlic drift ,  but, jitdging 
from analogy. the similar inasses in conglom- 
erates of rarions ages, going back t o  eozoic 
t i n ~ e s: ancl that  not only the forms of snch 
cletachetl niasscls, but the surface-ontlines of 
erodecl regions of crystalli~le rocks, mere deter- 
mined by the preceding pIxocess of subaerial 
clecaj of thesc roclii. 

T H E  ORIGIN O F  CROSS-VALLE YS 

I. 
Drz. Frz. Lbwr, of 1'1ngae contributes a11 in- 

teresting article on Die Entsteh7sizg cler Du~ch-
b~vcl~sthtilerto  a recent number of Peter-
nzatzl~'s mit thei l~o~gen (1882. 405-416), nncl 
comes to the conclusion that  transverse ra l l e j  s 
or water-gaps are  ncver forniecl Ly tlie per-
sercrilig action of a n  a~l tecedent  or pre-esist-
ing river on  a slowly rising mo~ultain folcl o r  
fault. " Erosion can, under no circumstnnccs, 
keep pace with mountain iblcli~ig " (409). 
Cross-valleys are  then acco~ultecl for in two 
other ways, --first, occasionally by erosion a t  

tion 1, ovcrlj ing s l ~ a t a ,  alikc of Cailibria~l the outlet or point of orcrflow of the lake 
and ol'morc rcce~it periods ; or, iil the absence 
of tllcsc, I)! the positioii of tlie clcca~etl rock 
with refere~ice to  clcn~~tling agents, a s  in tlrift- 
lcss 1egioi15, or in places slicltcrecl from erosion, 
a s  withiii the St .  1 ,a~~~re i ice  and iippalnchian 
vallcj s. 

3. T l ~ a t  this process of dccny, thougli con-
tinnons tllrongl~ later geological ages, has, 
untler ordinar! couclitions, been ilisignificailt 
ill nlnonnt since the glacial period. for the rea- 
so11 that  the tiir~c which has since elal~setl is 
small ~vlicn compareel with pre\ions periocls : 
and also, l)rol~al)ly, on accomlt of chn~lgccl at- 
mospheric coiiclitiolls in the latcr timc. 

4 .  Tltat this process of tlccaj has fnrnishetl 
thc material, not only folx the elnj s ,  santls, ant1 
iron oxides from tlie heginniilg of l~alcozoic 
tinic to the prcscnt, bnt a l io  for the corre-
sponding roclis of eozoic tiulc, which ha\-e becn 
fornied fro111 the olcler roclis by the Inore or 
less completc 10,s of protoxicle bases. The  
bases thus sel~arnted fro111 c q  stalline silicatcd 

formcd behind thc iising ino~ultain barrier ; 
secontl, and so freclneatl as  to  constitr~te the 
gencral neth hod, by backwarcl erosion a t  the 
head of a Intern1 valley, which filially cuts 
tllrougli the ritlge srparating two l o n ~ i t u d i n a l  ?
ralleys, aiid allo~vs the higher t o  dial11 across 
into thc lower, so that  in a folclccl ulo~ultnin 
system of great agc the o~ig iun l  order of 
elrainage on the longitudinal ualleys is  often 
entirely effacccl (41 1 ) .  Several cfnllr ex- c a ~  
anlined cases of this lii~lil arc  described for 
the eastern Alps and elsewhere. The  clues- 
tion docs iiot arise now w h e t h c ~  tlicse exam-
plcs arc  correctly dcter~ilincd: 1>resumahly 
those t o  which sutficient local stncly mas given 
are decitlcd sarely enough : for tliia backward 
origin of certain gorgcs is erninentlj possible. 
Tlic question is  rather, mlletlicl 1le:trly all cross- 
vallers are of this ancestry, and wlietller the  
antecedent alley nowhere exists. W e  con-
sider Ldwl's aftirlnative answer to this ques- 
tion esselltially incorrect, ancl bclicve that  his 
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error of result comes from an error of method 
of but too prevalent a kind ; namely, the as­
sumption that things of a single geographic 
name are to be accounted for bj a single 
physical or geological cause. Geographical 
nomenclature is in no condition to allow such 
an assumption ; for no science has so loose, 
inaccurate, and insufficient a terminology as 
geography. Not a few examples could be 
given of errors arising from this one-name, 
one-cause idea. Until it is proved that two 
phenomena are closely alike in their several 
characters, an explanation of the origin of 
one will not necessarily apply to the other; 
and for this reason, in our present ignorance of 
the structure and form of many regions other­
wise comparatively well known, it is not safe 
to extend local explanations over too broad a 
field. 

Lowl rejects the possibilit}^ of a river's hold­
ing its course across a rising mountain fold ; 
because the several examples discussed in his 
paper, chiefly those rivers on the northern 
slope of the Alps which are temporarily warped 
into lakes, have failed in doing so (408, 409). 
To this it might be answered, that these lakes 
are perhaps formed by a local depression of 
the valley-wa}r, rather than b}r a local uplift at 
their outlets, and, moreover, that the}' consti­
tute such an ' ephemeral phase in the river's 
history ' as hardly to constitute a serious argu­
ment toward a decision. The temporary forma­
tion of a lake behind the growing fold, after­
ward drained by the victory of the river, is not 
sufficient ground for excluding the valley from 
the antecedent species, though it might serve 
for the marking of a variety. But even 
admitting the correctness of this conclusion 
for the Swiss rivers, it proves nothing for the 
rivers that escape from other mountain ranges. 
The success of the river depends on the proper 
relation of two variable factors, — the rate of 
its erosion, and the rate of the mountain's 
growth ; and these may have such different 
relative values, — a s determined b}^ rainfall, 
drainage area, altitude, distance to the sea, 
mountain-making force, composition and atti­
tude of the rocks, — that the predetermination 
of the result is impossible. Nothing short of 
close local study will serve to answer the 
question with any approach to certaint}'; and 
it therefore seems best to trust the Indian sur­
veyors in their explanation of the Sutlej* gorge, 
and our own geologists in their reports on the 
rivers they have examined in the western ter-

1 Hardly recognizable in its modern Germanized form, Sat-
ladsch. The German transliteration of the valuable English 
consonant, j , is very cumbersome. Witness UdscMdscM. 

ritories. Concentrated erosion can keep pace 
with mountain folding, and antecedent valleys 
are often preserved. 

Reference is made to the several transverse 
valleys of the Delaware, Potomac, and Sus­
quehanna in the Appalachians (407), with the 
conclusion that they cannot be explained as 
antecedent valleys.1 In spite of the many 
observers devoted to the study of the Appala­
chians in the past fifty years, there is yet no 
good topographic map of any large part of 
them, and much remains to be done in ex­
plaining their geological structure. I t is still 
rather early to write their history ; but we do 
not believe that the objections raised by Lowl 
to the antecedent character of their larger 
vallej^s are conclusive. The theory of these 
valleys, so far as it can be now stated, should, 
of course, be led by the facts so far as they are' 
now known; and, in the writer's mind, the 
facts lead directly to the theorj^ that the val-
lej^s are antecedent. The question is made 
clearer if we consider first the case of the 
rivers in Tennessee and south-western Virginia 
that rise in the archaean mountains of North 
Carolina, — the Great Kanawha and the Ten­
nessee. The first of these follows the direction 
of slope that must have prevailed through all 
paleozoic time, in running from the old crys­
talline mountains, north-westerly, across the 
strata derived from their waste. We must 
conclude that the growth of the great post-
carboniferous folds and faults on its course 
were insufficient to turn it into a north-east­
ward or south-westward channel. I t flows 
along a true antecedent valle}^; and our notions 
of the rates of mountain growth and river 
erosion should conform to the fact of its exist­
ence. The Tennessee also finally makes its 
way to the north-west; but none of its branch­
es that rise in the North Carolina mountains 
succeeded in crossing all the folds and faults 
that grew in front of them. Although they 
all made their way through some of these bar­
riers, the}T were sometimes turned to the south­
west ; and not until they were united in great 
volume could they escape to the north-west at 
Chattanooga, and again at Cla}Tsville, Ala. 
This shows a river greatly embarrassed by the 
difficulties that arose in its way. Most of its 
branches failed, and wrere turned aside into 
consequent longitudinal valleys ; but some suc-

1 Lowl does not detect a misquotation by Tietze, whose valu­
able Bemerkunyen uber die bildung von querthalem (Jahrb. 
geol. reichsanst. 1878, 581-610) he endeavors to controvert. 
Tietze states (600), that, according to Dana, the Appalachians 
grew by addition of parallel folds on the eastern or seaward side. 
Lowl quotes Credner to prove the opposite order of growth, but 
Dana also said just the reverse. See Amer. journ. sc.t iii. 1847, 
183. 
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ceeded, and these survive in the existent water- 
gaps. There call be little doubt that lalies 
very frequently appeared and clisappeared 011 

these stream-courses during the gromtli of tlie 
mountains. 

TIIE INTELLIGENCE OF FISH. 
IN&tr. Rornaues's recent 1-olume on Animal 

intelligence,l only thirteen paws  are devoted 
to the intelligence of fish. %hat this class 
of nuimals 'is niore ' knowing ' than is gen- 
erally believed, is, I hold, unquestionable. 
From frequent conversations with old fisher- 
men, 1liave learned that tile exercise of cun-
ning, oil the part of fish, is by no nleans 
uncomnlon ; and I have also founcl that certain 
s q  ings are common among these people, such 
as ' cute as a11 eel,' ' sly as a snippick,' i.e.. 
snipe-pike (Belone truncata) , v hich also show 
that fish are credited with considerable intel- 
ligence by these practical observers, whether 
rightfullj or not. hIy on7n impression, based 
~17011 long-continuecl, caref~il study of our 
fish, long since fully convinced me that mail1 
of thein were possessecl of nearl\ as inucli in- 
telligence as birds, aud more thau either the 
snalies or batrnchians. This mag. seem a 
hasty statemeat, but I believe i t  1s substan- 
tially correct. For this reason, I am snrprised 
&hat so little has been recorcled by observers, 
with reference to fish, as is evident from the 

towards the net, and the forenlost of them 
was at  once securely entangled in its meshes. 
Straightway the others stopped as suddenly as 
they had started, and, recogilizing their fcllom 
in trouble, tooli: in the situation ' a t  once. 
Each pilie evidently realizecl the true condition 
of affairs, and rensonecl thus : that pike tried 
to go through this obstacle in the water, and 
is in trouble ; it is necessary for nle to avoid 
it by some other Ineans. There were five of 
these fish that pausetl close to the net ; and 
each acted, I believe, as it thought best. One 
of then1 came to the surface, and, after n 
moment's pause, turned upon one siqe, and 
leapcd over the cork-line. Seeing the snccess 
of this effort on the part of one, a second clid 
the same. A third came to the shore near 
where I stood, and, discovering a narrow space 
between the I~rail ancl the net, pabsed ver) 
s l o ~ ~ l ythrough, as though feeling its waj-, al- 
though the water was so sllallonr that its body 
nas  fully one-thircl out of the water as it did 
so. The others were either more tiinid or less 
cunning. They turnecl to go up stream ; but 
being rnet by my companion, who was maliing 
a great noise by nrliipping the water, they 
rushed again towards the net, but cbecliecl 
their course when tlieir nose5 touchecl the 
fatal net. Prompt action nas  necessary. 
They hati not coi1ficlence in their leaping-
poners ; and both, as though strncli with the 

1,. nlengre array of facts presented Mr. Ro- same thought at the same moment, sank snd- 
rnanes i11 the worli: mentioned. The author, in 
the opening remarlis of his chapter on fish, 
says, " Keither in its il~stincts nor in geneial 
~ntelligcnce can any fish be compared nith an 
ant or a bee." This statement I propose to 
dispute, because there is abuntlant evidence 
that the intelligence of fi>h va~ ies  exceed- 
ingly, ancl soine fish clo possess an amount 
of cunning wliich brings then1 nealer to tlie 
ants or bees than Mr. Romanes's remarli: 
would imply. I-lacl our author said ' most 
fish,' perhaps no exception conlcl liave been 
talien to tlie stateineilt ; but, using the ~vords 
' any fish,' he is, 1tlliuli, open to criticism. 

IZut what are the eliclences that some fish 
possess such an amount of intelligence as I 
have intiinatccl? I n  reply, I have to offer a 
case of great cunning shown hy n nninber of 
pike wheu in danger of capture. A gilling-
net hacl been placed across tlie outlet of 
a small t r ihutaq  of Popihaclia ('reek. I n  this 
little spring-brook sevelal large pilie hacl 
wandered in search of minnows. Being dis- 
turbed, they ruslied nith great impetuosity 
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deuly to the bottom of the stream, and bur- 
ron ed into the sand and beneath the lead line, 
which was in full r ie~v.  I n  a moment they 
reappeared on tlie other side of the net, and 
were gone. I could have prevented the 
escape of all of these fish, hut nas  so inuch in- 
terested in the e\idence of thought exhibited 
by them, that tlie idea of molesting them did 
not occur to mc.. Tliere n a s  sol~iething in the 
manner of these fish, too, which is not readily 
described, but nhicli ga \e  an impoitance to 
those acts, on their parts, that I have men-
tioaecl, and ~1liich addecl materially to the 
st1~11gthof the e\idenc.e that they were ' thinb-
ing ' in all that they did. 

lh idencc of the intelligence of fi5h is further 
shown by our coimnon sunfisli (Eupomotis 
aureus), which not only mates early in the 
spring. ancl guards its nest and j oung until 
tlie latter are able to shift for thelilsel\res, but 
in many cases rcmains pnirecl. I f  i t  (-an be 
said of storks, that mariiagc occurs among 
them, the same is true of sunfish. 1 liave 
known the saine pair to occupy for several 
years the well-protectccl space bounded by the 
twisted roots of an enormous maple, that 
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