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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 saicl ' 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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projected into tlie water. I n  this case, aucl 
I linow of illally others, these fish l)lainly 
showecl the existence of strong mutual afyec- 
tion. Indeed, ~vlien once the nest is formed, 
a pair of joung sunfisli, mated but for the 
single seaboa. ale evidently very fond of each 
other ; :tnd, if onc of then1 is caught, the other 
i5 straightway stricl\eii with g ~ i e f ,  1~1iich it 
shows by t~ninistaliable signs. (:lief is, of 
necessity, a true ine~ital operation. Tt cannot 
be referred to in5tilict, as  clefin'd b j  Mr. 
1Zomanes; and that iunfisli are grief-stricken 
~vhen depri, eel of' their ~natcs  is unquestion-
able. I t  is only necesinrx to take o i ~ e  from tlie 
nest, and let it  near12 die 11y e ~ p o m r c t o  the 
at1110sl)here: then replace it. mid watch tile 
actions of the other. No orle will, I think, 
hesitate to consiiler as grief the e~notiou that 
coiitrols the fish thus ~leprivecl of its mate. 

The comlnoii catfish ( I l i n i ~ ~ r ~ ~ s  catns) like- 
wise exhibils great affection for its jonng. 
which remain with the parent-fish foi sel era1 
weeks after they are hatched. She does not, 
indeed, a l ~ ~ a j  s succeed in l~eepi i~g her broocl 
together: h u t ,  so long as ihe cloes, she n-ill 
tlefencl them from all enemies, nithout legurd 
to her O I Y ~safety. 1 once placecl a glass 
globe containing :r broocl of jonng catfish 011 

the bank of' the stream from nliich they 
taken, and in full ~ i c m  of the parent-fish, 
which nsis greatly cscitcd hy being rlcl?r~red 
of her charge. This fish at once iecognizcd 
that her jo~liig n-ere not in tlie creek, al-
though the! vcre snimming in water. After 
a variety of rcstless movemc~lts, its curiosity 
overcame its cliscretion ; aiid it left the c~ecli ,  
ancl, as best it could, inrtdc its way to the base 
OF the glol)c containing her j onng, a iiistailcc 
of about t n o  feet. Here she remailred fbr 
nine minutes. qnictly natching lrcr broocl, ant1 
the11 returned to the ~ ~ a t e r .In a few nio-
lnents she retr~rnetl, llaviiig rccorcreil fi.0111 
the effects of exposwe to the air. I now 
libcratccl the \ oung catfish ; and thej inline-
diately clustereil about their l~arent ,  ancl fol-
l o ~ ~ ~ e r l  111 this case the her illto cleep n ater. 
parent-fish ir~ade no effort to escatlpe wheii 
I approxchecl, and alloweel me to llaiiclle her 
without any resistance. 1 have since tiiecl 
similar esperinients with these fish, and always 
with csseatially the same iesnlts. 

Iiistances, also. might l)e multiplied inclefi- 
riitel,~ of actions, on the part of fish, indica- 
tive of c~rnlling or forethougi~t, -crmning in 
their eforts to secure their prey, forethought 
in  their efforts to escape their enemies. I liare 
even ieeli ingeiiuitj ese~cised  by a roach, 
notoriously tile most stupid of fish. Space, 

however, will not permit of further details. 
Let i t  sufXice to mention, that the actions o r  
preclatorjr fish in liiulting in scllools, ancl 
those of coinpnratively helpless fish (such as  
the cyprinoicls) in liceping together in large 
companies, that collecti\-ely they may lessen 
incli~idual danger. are cases that exhibit evi-
dence of a realization of the fact that in union 
there is strength. The predatory fish 1inon7, 
that, by concerted action, their prey can be  
Inore readily captared. Those t l x ~ t  are eu-
1~0secl to attack linow, tllat, as  one in a thon-
sand, the chances of each of eseal)iii< its foes 
are greater th:~ii if it  wanderecl so1ital.y and 
alone. 

The very fact that our fish va~. ,~greatly 
in their habits is, of itsely, evidence that they 
cliffer in their intellectual ~apacit ies ; lliose that. 
are solitary being the ~yt~iclicr ~vittecl, aiicl the 
more pro~ilpt to adopt some ingenions device 
to meet the requirements of the momeat, 
TJTitl~ess, in this regard, the pilre, the 1)lacli 
bass, the etlicostomoicls, the mud-minnow 
(Umbra). I n  these we have instances of 
fish that clearly demonstrate the possession 
of a considerable range of intelligence. 011 

the other hand, watch the dist~actccl schools 
of cypi inoicli cllasecl by rocli-fiili or perch. 
I t  is seldoin that they do mole than trust to 
luck ; ancl these fish are ne\ er seen except 
associated in large numbers. 

Kor rnr~st the that many fish, as the 
mad-sunfish (Acantllarcns pornotis) , eel. cat- 
fish, and ch~rh-sacker (Er j  minon sucetta) , 
have well-clcfined vocal po~vers be overloolred ; 
for it,  too, has a bearing on the subject of the 
intelligence of fishes, in that the circu~nstances 
11ntler ~vhich thesc vocal po\~ers  are cse~~cisecl 
arc s11cl1 as indicate that they are intended 
to convej icleaz to othrrs of their liilrcl, -nn 
act  which necessitates a c.oluplicatecl mental. 
eKorl. 

After jcars of familiarity with the Inany 
speciei of fish founcl in the Delawaie Rirer  
:~ncl its tribntaries, 1 fincl that the? ('a11 oilly 
be inte1ligil)ly desc3ribed h j  a s i~ ig  snclr terms 
as ' cunning, ' fear ,' 'grief ,' ingenuity ,' and 

anger ; ' and if their actions uiiyuestionahly 
intlicate the poisession ol' sncli emotions ancl 
faculties, -anrl I claim that they do, -then 
tlic great gulf, mentioned by Alr. Rornanes, 
bcht~veen the intelligence of fisli and that of 
ants ant1 bees, i i  matcriallq lcssenccl; and 
fut~lre stntlics of tlic much-neglected subject 
of the habits of fish ill, I believe, ~rltin~atcly 
show that many Ash are the intellect11>~1 
eq~lnls of anj  existing insects. 
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