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Taere is nd' department of our plan, as detailed

in the original Prospt.ctus of this Werk, inswhich -

we havye \ulfortunntelv been so far deficient, us that
of the subject which occupies the present Valuge.
This has arisen from a ¥ariety of causes, overwhich

- it has bgen difficult to.exercise coptroul ; but we

now hope to supiply the want, afid to do so in a
more interesting manner, thafl if we had at once
availed ourselves of the hackneyed exsmples and
do:-;rriptions in the power of every one.

The volume on

ICHTHYOLOG Y

with which we now presefit our. Reaclers, will be
found a comprehensive dlgest upor tbe whole sub-
Ject, ahd contains, besidés, an ample mtroduchon
to the study of the vérious tenants of the “waters
under the firmament,” many specimens of the most
useful and most wonderful forms, whish inhabit the
¢ great deéep.” : "
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ADVERTISEMENT.

The ‘Economical and Commeréial uges ‘and ad-

* vantages arising from our Fisheries, have also been

dwelt upon, as far as was consistent with a Work
like this, while the structiire ard functions of the

finny race form'an important feature in the volume.

"We have much pleasurain announcing, that the
talents of Mr. R. Schoniburgk have been enlisted
for the Ichthyéiogical department, dnd we hope,
very soon, to be enabled to-lay before the Public a
volume written by this enterprising Traveller and
Nigusalist.  Mr. Schomburgk has spent tiwelye
years in exploring British Guiana, connecting his
geographical discoveries with those of the Jlustrious
Humboldt; and*the subject of the volume which
we have now in view will be the H istory and D-
scriptioms f the Fisues of the Essequino and the
Rivers of Brirsu Girana. The drawings of the
various species have been all made and coloured by
the author on the spot, and from the fishes newly
caught, and will illustrate many new and. remark-
able species. The rich and romantic scenery of
tlm“ riverseyill be?introduced as accessories to the
figures, also from skatches by the author; dnd the
modes of fishing employed by the native Indians,
together with the tackle employed for the purpose,
will be given us additional illustrations. i

Upon taking a cursory view of our labours since

T
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we first commcnc‘bd, we wfmd that its great's’uccuss
has enabled us to lay l).cfore our Patrons no less than
Treenty-cight volumes—elevbn ofi Birds—ten on
Animals—fite on insect;—-ﬂud only two on Fishes ;
Wt this inequality in the lase branh, *we are glade
to say, will fow soon bé fupplied.

It remains now for us to offfx our hest acknow-
ledgments to Dr. Bysunax for lris Valuable services,
and to mention, thaf dur next l;ubli;ati(_m wvill be-
the long promised introduction to Entomology,

-

-~
by the Rev. J. Duncan. « | o
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# HIPPOLITO SALVIANT.

bably unknown even by nlame to the ast majority of

' our readers, he nevertheless possesses such indispu-
table claims to celebrity, ,as an early and successful
) cultivator of Natural History, that His services

7

should be overlooked by ngne who take an interest
in_the study of Zoology. Flourishing in a distant
.3ge,—in agitating and troublous‘ times, and con-
fining his chief attention to a somewhat obscure -
and diffieult department of ghe science,  his services
seem to have been appreciaied quly by Ichthyolo-
gists; and certainly he has never aequired that
Yotoriety in the general annals of literature which
has been bestowed upén mych inferior men. Even
his name is not inscribed in those long lists which
have been accumulated, in ‘the cours® of ages, in
the commenyealth of European celebrity ; still
less has it found a place in the annais of%ﬂh
B

- .
} Troven the subject of the present Memoir is pro -
L




it is universally allowed to be not more elegant
+ than it has Leei. usefvl, it is clear that the admirers X
of Natural History owe, him a debt of gratitude l
which is far from, having been paid. Tlis chief i
production is a splendid illustrated wo.k on Tohthy- : ‘
ology ; and few aptempts could be more appropriate,
we conceive; than that in ‘that department of the . ]
Naturalist's Library which is dedicated to Fishes,
and m which their faithfully coloured delincation
15 second only t6 their aceurate scientific deseription,
an endeavour should be made to do justice to the
memory and labours of one of the most distin-
guished revivers of the science :n modern times,
The only sketch of Selviani that we have seen,
and it is @ very slight one, is from the pen of Baron
R Cuvier. This illustriovs Frenchman, greatin every
department of Natural History, laboured more as-
siduously in none than in the difficult one of Ich-,
- thyology. In his celebrated introductory history of
AL this branch of science, he was naturally led to con-
sider the labours of is early cultivators; and some
of his remarks in this admirable summary are so
applicable to our yresent subject, as well as o
valuable in themselves thas we shall enrich our
pages “'i'-,l"ﬂ very short epitome of them.

* No notice of S&lv'ani is to be found in Mareri or Beyle,
or in the English Universal Biographics, or ip aoy of the
Eneyelopmdiss, which bave beecome such complete compen-
diums of information,




* HIPPOLITO SALVIANL

Natural History, he rémarks, ©
facts, and the number jt comprehends is so geat,
that no single individfial canscollegt or verify those
which belong evep {o @ single department : they

all the authors who have written upon them? and
by comparing their statements with nature. Tt is
likewise true. that for the proﬁtul)?c &Eaminafion
of these writdrs, for a Jjust estithate of the degree
of confidence to ko reposed in cach,efor tht dis-
covery of the result of"their individual labours, and_
what shey derived from those of their predecessors,
itis requisite that we should also kmow the ciscum-
stances in which they worked, the time when they
lived, the state in whick® they found the science,
the favouring circumstances in which they were
placed, both as it regayls themselyes and Mheir
assistants, whether friends, patrons or pufils. These
details, arranged in the order of time, and connected
by their several links, constitute the history of the
science, the necessary basis of afiy work which
would present a general view of the whole. .

Three principal epochs mgy ‘be recognized in the
progress of Ichthyology. Take the other branches
of Zoology, it was at first, an

. .
composed only of detached obsesvations. Aristotles
three hundred years Bofore, the present era, began
to collect the scattgred materials intg a system, =t
first very imperfect; founded _upon ése\n'ations
and rules svhich were searcely verified, and pecu,
liarly destitute of the means whereby one speciec
-

. a8
S0 science of ¢

can advantageously be studicgf onlye by examining .

for wMiany ages, .




20 MEMOIR OF .

:nighto be distinguished from anSther. For more
thap 1800 years, those who wrote upon the sub-

_ ject almost entbrely sconfinell their attention to
“copying, or commenting oupon Aristqtle.  1m the
middle of the 16th ckntury, however, Belon,, Ron-
dolef; and Salyiani returned to the true method of
observation, and rectifxil%oand extending the state-
metits of Rﬁsts‘it_léfconfcned on Ichthyoiogy a real
foundation by the*description and representation of
A ceftain pumber of welk determined’ species.
Finally, Willoughby and Ray, at the end of the
17the century, attempted to arrange these species
according to aoplan founded upon the distinctive
characters derived from their erganization ; and
Artedi and Linneeus, in’ the middle of the 18th,
completed this enterprise, by establishing iell
defined genera, including, in them various accu-
rately ascirtained species. ,Since that period Tch-
thyology has been steadily advancing towards
perfection, and will continue to advance, with o
rapidity regulated by the ardour and sagacity with
which each Naturalist distinguishes what is true,
and publishes it, s6' ag to ensure general appro-
bation. -

,  cAristotle, by';;&:umulating the stores of his prede-
cessors, by his own extraordinary assiduity, and by
the not less extraordinaty asdistance afforded him by
kis distinguished patron Alexanger the Great, recog-
nized lT,‘ ;pécicj of fishes. He dwelt upon ﬂ:u.‘ir
mode of life, their peregrinations, their likings
and dislikings, their cunning, amours, and fecun-

®
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dity ; the mode #a whicH they ar ptu;eci,]tizz"t'ixne
they are most in season, and _
What is most to be regretted, ihythis jmass of
valuable informatior® isg that the authorsexersus-
pected thaf the fiomenclatume he em{loyed would

L J
_ become obsolete and obscur®, a defect commaon to®

all the ancient Natura®®s, and which almost com-
pels us to do little more tMan ez1ces at muchy and
remain ignorant of the rest. Rliny's list of aquatic
animals amountg to, 174; but ‘\vher.l we gubtract,
the shell-fish, the cete or whales, and the other
animals which are not true fish, there will” not
remain above 95 or 96, some of which are probably
only duplicates pf the others: about 30 of them
appear to be diffcrentsdérom those mentioned by
Aristotle.

Upon a careful éxamination of all the works of
the first epoch which rcMn, it would, appemi” that
the ancients had recognized and named about 150
kinds of fish, which amodnted to nearly the whole
of these which are used in the, Mediterranean as
articles of food; but they had not fixed precisely
their characters, nor had thoy established any me-
thodical arrangement, so that they themselves were
often perplexed in endeavouring ¢o identify them.
After the time of Aristotle, np one had engaged in”
the investigation of etheir structure ; such inquiries
ceasing with the Peripafetic school. The Barba-
rians added notfiing. And the nigessucceeding
centuries were not more favoufable ; the Monks not
occupying themselves with observations, and even

J
o

other det:_nils{ —_—
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22 MEMOIR OF

. Aristotle’s works being for a time tinknown to them.

But a brighter day at last dawned. Dante and
Petrarch did much in the 14tifcentury ; the Greeks,
driven from Constantinople in' the 15th, carried the
works of classic ages tlong with them, printing was

“invenied, America and the Indies were discovered,

letters revived, and with them NaturaF History saw
befoue it a field*of Houndless extent. nIchthyology
was the first banch which revived “under these

- happy auspices ; and the firstcare of its cultivators

was ta ascerfain and understand what was known
upon the subject by the ancients. This task ac-
complished, the, second great epoch, as already
hinted, arrived ; the foundafion, of modern ichthy-
ology was laid,cand chiefi* by the labours of men
whose works appeared very mugh at the same time,
Belon's in the year 1555, Rondolet's in 1554-5,
and Salviar®s in 1554-8.  From this statement, it
is manifest that these distinguished individuals must
have laboured very much independently of each
other, though they were cotemporaries; and hence
each merits o separate consideration, and presents
a distinet claim to our'respectful regard.

Hierourss SxiVrant was born in the year 1514,

iy La Citta di Castels, situated on the Tiber (the

ancient Z'ifernum Metaurensel, twenty-seven miles

5. W. of Urbino, the capftal of the Duchy of that

name. T+ 48 of noble descent®; and after hay-

ing finished his general education, he studied medi-
o * Bee Biographie Universelle, sub, voce.

.‘.
r
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, TIPPOLITO SALVIANT. 23

cine; and having visitéd the cities of Itadly, he

finally settled ot Rome, where, according to Dr. -

Paul Freher of Nuremberg, he long practised’ the
hc'\lmg art with gréat ;o celebrity, and taught the
sclence of medicide in its Umrcmty with much
stccess, magnum auditorum concuys€®.  His va-
ried talents, -and peculif®taste for Natural History,
abtained for him the friendship +of Cardinal Cervini,
who procurc'l for him the situation of Physician fo
Pope Julius III. Salyiani selected the class of
fishes as the chief object of his réscarches, and

used qevery effort to collect such as he could pro- .

eure in Italy, while he extended the rarge of
his knowledge hy memmrr with the helpof his
protector, accurate drary'ngs of those which were
known in Greece, France, Gemmny, and Britain.
Many notices of his success in these endeavours
will be found in the fbllowing pages. Ilc westa-
blished in his own dwelling a regular pnntmg
establishment, whence issued his lesser treatises,
and where he corrected his groat work, ertitled
Aquatilium  Animalium Historia. The date of
this elegant volume, on thes frontispiece, is 1554,
although the impression was not completed till the
year 10.;8 The author bad first dedicated his
work to his benefactor Cardinal Ceryini; but'this’
prelate, one of thes presidents of the Council of
Trent, having *become Pope, under the title of
Marcellus IT., and having died of eponloxy tweity-

* See Theatrum Virorom Bmdnionq. Singulart Cluomm.
p. 1265, Noremb, 1688,
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_one days after his electiod, he substituted another o
» dedication to his suceessor, Pope Paul IV. ‘)
T® these very scanty statements concerning Sal- _ /

viani's earlier and riper Jgare, the perusal of his X
work will, as may xeadily be *supposed, supply \
nvarioys addifforial particulars.  These we will mot

attempt to anticipate; IR we maysremark, in {
gengral, that, he was speedily regarded as the prin- ;

cipal and most distinguished Naturalist of his day
,in the Great City.s Thus we Jearp, that when any
thing curious'in animated natare found its way to
Rome, he was almost invariably and immediately ~'
apprised of it ; and he, in his turn, lost no time in
informing all his scientific frien# ~vho immediately
resorted to him, to inquingyand” examine for them-
selves.  “T communicate the tidings (he remarks),
not only that T may not deprive them of the gratifi-
cationawhich T myself enjof, but also that from our
mutual conversations on these new and strange
objects, we may be able fhore satisfactorily to arrive
at correet conclusions.”  Afier all were in this way
satisfied, Salviani was in the habit of examining '1
the internal parts of .the animal, and of making 9
preparationsy’ always retilining the skin, and pre-
paring, when posaible, a stuffed specimen, together J
~witli aecurate drawings, o
Without furiher preliminagy remark, we now
turh to Salviani's great fyork, and’ shall consider
the more &mnorant objects that are there brought
under review, in a’brief analysis, which we trust
will be both useful and interesting.

,
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. HIPPOLITO SALYVIANT. 25

The work is #a imménse folio of 500 pages, got

up in a style of elegance of execution of which 7 " am—

rarely see an examplacven ip thege latter times} and
comprising nearly #00, copperplates of the same
dimensions, many of which have not been surpassed
by the efforts of modgrn art. ¢ To tife froper syhjecte
matter of #he volume e prefixed various imperial
and other documents confirmieg she,gopy-right to
the anthor.® One of these is,frem the Emperor
Charles V., and, angther from *the Pope; and of
this latter, as cortaining some aflusion to our
author, as well as illustrating the aspiring $pirit
and practical working of the ccc.:lesinstiml “power,
and also as exkibiting the views then ent®rtained
on the subject of ﬁtemy property gnd, the rights of
suthors, a subject of undiminished interest now,
we may here quote a part :— Pope Julius ITIL. &e.
Forasmuch as our beloVed son, Hippglito Sabviani,
a Roman citizen, and who for many years has been
our ordinary physician, Has caused it to be notified
to us, that yith great labour j,he has written a
history of aquatic animals, and has printed it, to-
gether with copperplate figures of the afimals,
drawn from the kfe, anfl engraved mt much per-
sonal expense, and since hee spprehends that a
work of this kind may be, reprinted withe®t his
leave, and greatly 4o his prejudice, We, wishind to
protect him flom loss, frant and appoint that the
said history and figures be notepg sold, or
“kept for sale, by any one wifhout his permission,
during the TEN years succeeding their first impees-

L]
o
o
. 2 -0t -
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26 MEMOIR OF

sion ; drohibiting all and every ohe of the faith-
ful in Christendom, of both sexes, both in Italy
and 'beyond it; apd egpecially all booksellers and
printers, under the penalty of the greater excommu-
nication, in the countries subject cither directly or
indirectly to the Roman church, together with the
penalty of 500 golden ducais, and the forfeiture of
the books.  We coamit’ this, moreover, in special
charge to our veserable brothers, the Archbishops,
Bishops, and their vicars-general, and also to the
legates in temjioral affairs of the Apostolic sce, and
likewise to the governors and rulers of the sexeral
states themselves, that as often as they, or any of
them, Shall be required at the instance of the said
Hippolito, they shall inflios and execute the fore-
said penaltics, with all their might, against all
contraveners, by ecclesiastical cénsures, whose se-
verity may be increased, dnd by other legal mea-
sures under‘the Apostolic see; calling to their help
the aid of the civil power, when that may be
required.”

The whole work is arranged in two great divi-
sions,’ yery different from each other in their plan
and characters The fornier, occupying about one-
fifth of the yolume {112 pages), is a kind of synop-
tical rscount of the whole,of the inhabitants of “The
Whrld of Waters,” alphabeticall - arranged, in a sort

*of continuous table, in which, in a rumber of suc-
eesslve columns, are supplied many interesting par-
ticulars concerning éath of them. This statement,
ho:sever, requi:hurther explanation, and this may
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be supplied in tfe words of the duthor. “%After T
had formed the resolution of writing a history of /
aquatic animals, beimgr well awaraof the dlﬂicu’z) of
the uudcrlgkm I tifought it would be advantageous
agaig, to exe xmine with addittonal $are, the authors,
both ancient and modern, who had treated obthem?®
and who hal committell o writing any thing worthy
of notice. JAfter carcfully’coll®stiog 28 these garti- o=
culars, I arfanged under their prdper heads, in one
- view, and in alphabedigal order, W lmt.lx ad pigviously, -
been widely scatterdt]l and existed in the midst of
confasion. When after much labour I had comflctcd
this task, T found that T had execgted a greater and
- more useful wowk than I anticipated; for” besides
| a vast collection of mitterials for wy eprincipal ob-
ject, this other gesult followed, that having ‘€0
" much under my eye, xt was generally easy to illus-
trate what was obscure, ?and to correct gvhat@vir was
! erroneons: and having thus experiencéed so much
‘ benefit myself, T determined to arange it, as in my
‘ first book, for the benefit of othegs™.” It willmow be
more easily understood that upon oPcnmg the yolume
\Y in any part of this first poreion, it is scen that the
two pages under the eye go togethet to form part
of a continuous alphabetic tan- J*consgeting of- nine
columns ; the first thre® of which, beginning® %t tho
left hand, are oceupied with the name or nameg of -
the animals bro.uoht under review, first in Latlm
Jthen in classical Greek, gnd thlﬂlp the vulgar
tonguegwhether of Italy, Greege, France, or elu-

* Prefatio,
o °
-
™ .
. e ad .
L
& 2 °. o *
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©_where® All these names are notsto be considered
Qo

~ a3 an unnecessary display of scholarship, hecause,
in fabt, at this and preyious periods, when the true
principles of classification were\mknowna the names
were indispensable in velation to that matter, which
@f all gthers fost confased naturalists, viz., the cor-
rectidentification of the sppdics ; and cten after all
theirgeare, macle uicerthinty still remgined. The
fourth column cofitains what is denomindted the  as-
Iributa;’ aword of fomewhat pxtended signification,
and made to comprehend the prdperties, qualities, lo-
cality, &c. as will immediately be illustrated. Tha re-
mai nin°g six, contajn accurate references to the works
of previBus authors, wherein the information supplied
in the attributa is authentiosted, the first five being
assigned to those who were regarded as the chief
authorities in the science, viz., to Aristotle; Oppian,
Pliny; Athenjus, and Zliari, and the last not ¢
one, but to all the' remaining authorities, or rather
authors, not confined to Ratural History only, but
referring to such dravellers, historians, and even
poets, as had made interesting allusions to the anj-
mals under review. Tlsis last list is of course some-
what heterogesicous, and glfowﬁ's the extended reading
of the authore, It corfains numerous references to the
WIItings of such men gsstesiod, Heroditus, Hesy-
chiis and Pausanius, Strabo, Rioscorides, Cicero,
len, and Ausonius ; among the p:)e'ts, to Terence,
Ovid, and MygH, also fo Suidas and Massaria 3
among the Fathers, 52 they are called, to Glemens
Alei'mndrina, 8t. Basil, Ambrose;, and Isidore of

—
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Seville; and amang many others, finally, to PsGyllius

and Mathiolus, among more modern authors. 1€ =

should be observed that these references, though mi-
nute and accurate, ave not extracts or quotations, but
simnly refetences’; so that they are useful only when
*the work mentioned is itsel§ actually®onsulted.” o

Tt should now be mwoded that this first book, be-
sides propet fishes, containe, as befoge gfgted, accounts
of the kindejust described, of a]l varieties of aquatic
animals,—of sugh guadrupeds eas in popular lan-
guage are called amphibious, as th® beaver, otter,
scal, and hippopotamus,—of the whole order of
cete or whales,—of reptiles, such as crdcodiles,
frogs, tadpoles, Jizards, saurines, *tortoises, a&c.—of
molluscons animals, asghe nautilug and purpura,—
of proper shell-fish, as the oyster, &c.—of crus-
tacea, as the crab and lobster,—also of echin-
dermata and polypi, su&h as the star-fish and spenges;
and finally, the group of what may fe called sea-
monsters, such as the tfiton, mermaid, the marine
horse and elephant, the sea-lign and hywmna, ape,
and hare, and the kraken ; beings as much involved
in obscurity at that time «s they have beén both
before and since. 2 e .

We shall now supply a fw spaimens of the
mformation furnished *by ghe author, fron? Svhich
the character of ti§s part of the work, and the gate
of the scienc, may be €asily inferred ; and in doing

, this, we shall rather follogv the mecpc]nssiﬁ(.:aﬁon

than the alphabetic arrangfment. Of the Hippo-
potamus, or river-horse. we are informed thaf the
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nose is very-flat, ¢he teeth hnd tailare like those of

“the boar, though the former are somewhat less cut-

ting; 1t has the Jnang and back of the horse, and
neighs like it ; the hoof is gleft ; the hide impene-
trable, except when moistened, aifd covered with a
few hairs; ifl size it cequals the ass ; its internal
parts arc like those of thechorse; it @ihabits the
bankg of the Nilo, pad: is amphibious. , According
to Pliny, it was first exhibited at Rome by Mareus
chaurus; It browses on the eopn fields, with much
cunning ; it has little or no affection for its parents ;
according to Pausanias, it is as dangerous to mam as
the crotodile ; and according to Pliny, it tauglt men
the use vf phlebotomy—mittendi sapguinis rationem
docuit. It is accounted sacved in the Papremitanan
district. An account of its mode of capture is
given by Heroditus ; according to  Flian, its flesh is
hard arnd difficult to cook ; finally, the diseases’ in
which it may be usefully employed “are stated in
the references given to Piiny, Nicander, Dioscori-
des, and Paulus ZEgineta. Again, of the seal or
sea-calfy we are told that*it receives its name from
its lowing cry ; that itsis an imperfect quadruped,
with small feet, the fore ories like those of the bear,
the Ljind ones like: the tails of fishes, but covered
with fiair; that it has 10 external ears, but has the
auditory passage; that its eye-ckanges into a thou-
gand colours; that the teeth ave liké those of the
sow, ‘and thefongue is cleft at thé point. It bas
no gull, the kidnies hdve no internal cavities, but are
soli¢and like those of the ox. It is very fleshy and
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soft, and its bones cartiiaginous; it bas m.mmem
and milk, and brings forth its young on shore;
and, according to Arictotle, at all seasons, like wan,
having one; five, and: sometimes ‘three at a birth.
On the same autiority, after. twelve days, it con-
duets its young to the watery elenien habitnating .
them to it fiom time toiime; and from this quar-
ter it procures its food. It breather and sleeps—no
animal moresoundly : it bellows cven in its sleep.
It is capable of instruction, and-may be taught to
salute the people by its look and volce, and it an-
swers when called by name. | They are accustomed
to fight dreadfully with each other. According to
Aristotle, the seal belongs to the cetaceous tribes ;
it lives both on land andiin the water. According
to Pliny, it is the ouly marine animal which is not
struck by lightning, It is killed with great diffi-
culty, except when striick on the head,, Hew it is
taken may be learned from Oppian ; its flesh is soft
and disagreeable ; the eldsticity of its skin is great.
Pliny states that a strong soporific virtue resides in
the right flippery its other remedial powers may be
learned from Pliny and Galen, in the various parts
of their writings which are cited.

With regard to the whale tiike, he enumiratcc
the balwna, physeter, phalgna or capadolid, the
tursio, orca, dolphiy, and platanista, most of which
have kept their places'in most of our systems to

the present day, and congerning 1mgpp-of them, all

obscurity is far from being ‘rémoved. As an ex-
ampie of the opinions of the time respecting <his
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order,owe shall supply thé accourit of the dalphin.

Y% It has neither ears nor nperturcs in place of cars,

yet it hears, w hlch, indeed, is yvonderful. It has no
appearance of an olfuctory organ, and yet has a very
acute smell. The snout is flat, the monfh undor the
snout. and alihodt in the middle of the abdomen. It
has a tengue like that of aspig, has no kranchiz, but
a blgw-hole ; it has 'ungs, but no gall ; it has bones,
but no spines ; it has a broad flat back ; it is covered
Wwith a strong hide or skin. It produces its young
in the fenth n’iontlu, during surimer, and sometimes

“two'at a birth; its affection towards its young and

those of its own kind is remarkable ; it grows during
ten years, and lives for thirty. thnc\ er it touches
land 1t dies; it belongs to the clasy cetacea; it
seems a terrestrial and uquum. ammal ; it breathes
like man and groans; raising its blow-hole above
the su-face oi the water, it there slceps, brcnthmg
while slccpmg ; it is carnivorous and seizes its prey
only when it turns upon its back. It is the swiftest
of all. animals, and is supposed to be in continual
motion, It is soothed by music, is very friendly to
man, 15 mindful of kindness conferred. It fishes for
its prey in corapany with fen ; and is very sagacious
in swimmin& in "Jleseeing a stormy also when it is
cauga., and in preparipg a place for its burial. It
is"accounted a sacred fish; the reason why it is
regarded agreeable to Neptune, it is the king of
fishés; in -yhgt manner it fights “with the Amia ;

how it kills the crocudnle in the Nile; 1to_concculs
itsclf in the dog-days; where and by whow it as
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been bought at a great price. Its desh is hard and
unsavory. According to Oppian, its capture is un-
lawful ; the diseases for which it is a remedy are
mentioned.” ; -

. From nm:mg the molluscouas animals we may
supply his description of the purpura’(Buceiaum,
Lin, Purpura, Lamarck) that shell-fish from a
vesicular 'reservoir of which tlfc uncieats der’ved
their beautiful purple, * Tyriogue ardebat Murice
lana;” and which tl'e discovery of cochineal has
now very much superseded. “This animal appears
to be of the turbinated family by its projecting
wedge-shaped snout, and by the tongue being pushed
forward, and extending club-shaped to the ex-
tremity. Tt has seven spines in the.cirdle ; it pos-
sesses a natural coyering; its tongue is very hard,
and about an inch long. It is much in request as
a dye, this peculiar substance being fourd neiir the
middle of the fauces in a white vesicle. Both Aris-
totle and Pliny mention the time and the method
by which it is procured. The. intensity of the
colour is in proportion to its proximity to the sun. It
is brought forth in spring, frofa slime and putrefying
matter*. It grows very rapidly, for it aftains its full
size in a year. It possesses the Sefises o taste gnd
smell ; it is eapable of motion kut in a slight dégree.
Aristotle states I}ow aad upon what it feeds ; it cor-

* The reader will Ticre and elsewhere perccive that Afis-
totle, as well as some eminent muderppaturdiists, is an advo-
cate for eguivoeal generation. He will also remember that
many of the opinions here delivered are not only obsolet,
but incorrect,

c
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ceals dtself in the dog-days. It livés generally seve

wears, and.can exiat for Bfar daye pwbof hio veare
T he cliclos ofF its whatle surreupinel 9 the youes ol

its oxistence.. In Carteia 34 Iths lgcen fgund weigh-
ing ten pounds, Itris killed by rain and fresh

) wateny  Aristotle deséribes the method by which it

is caught with the net; 8 flesh is Rard. Dios-
coriles and Galén @vell upon the diseases in-which
it is useful; thvre.are several species, the best of
which js that of Tyre.” o et

Once more, with regard to a true conchifera, the
pecien or seallop-shell (Pecten, Lamarck), Salviani
tells us its common appellation is St. James' shell,
from the custom of pilgrims wearing it in their
hats or abouf. their nesk, expressive of their
crossing the, sea in their way to the Holy Land,
or to some distant ohject of devotion. The
pectert is a shell-fish and’a bivalve ; the shell is
striated, whence its name. One of the valves is
swelling, the other flat? each shell has two pro-
jecting auricles. It has an ovum on one side of its
edge, which nearly disappears during spring ; for
as the season adyances the ovum diminishes in
size, till af’ length. it "quite disappears. It is
preduced spontendously, in sandy places, and in
spridiz. It grows ravidly; for it attains its full size
in a year. On moving thegfinger towards it, it
gapes, and immediately” closes itd shell, as if it
noticed m- observed. ., It springs about, and is
observed to make a‘noise when it moves; it con-
clals itself in great heats and colds; it is injured
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by filth, and ncqi;fires a reddish colour. It is souglit-
for during the night by the Untica: the Cancillus
sometimes grows init. By cosking it becomes

digestible, and is yery agreeable when stewed with

cinngmon and pepper. According t» Athenmus, the,
white pecten is the best, and the largest of the red
and dark eoloured best in spring, whilst, according
to Pliny, the darkest coloured and the largest’ are
best in summer, They are procured in great per-
fection near Mytiléne. Pliny, Clemens® Alex-
andrinus, and Methymneus speak of their mediemal
virtuwes.,” Tt will be noticed that in this description
it is said that this shell-fish springs about. Folitat.
This statement is iven on the testimony of Aristotle,
Pliny,and Massaria,and it theirworls is more largely
insisted upon. It-is so strange an atfribute that it
may have been generalle regarded as legendary and
untrue, and yet the statement has récently been
abundantly confirmed. If a basket of the common
pecten be placed near the water-edge it will be seen
that it is speedily emptied, by its"inmates springing
from their confinement to their native elemaent.
This is effected by the sudden opening and shutting
of their valves, the lower striking against the sand
and acting as a spring®. S {3
On the sca-monsters we riced not dwell long.
Oppian, Pliny, and YElian are the authorities for
the merman, Homo marinus, testifying as to what
he really is, and when and where ‘he was seen.
The description of the sea-lorse is given by Isidore
* See Stark's Elements of Nat, Hist. vol. i, p 89.
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cand P. Gyllius; and that of the Maken, the arbor,
is from Pliny and Massaria, a sea-monster of vast
dimensions, whiclv has sheen néticed in the Atlantic
ocean, not far from Gibraltar. ¥ g 2 .
Tt will be ohsarved that these deseriptions, though
alludifiz to the inhabitdnts of the ocean, yet really do
not refer to true fish, accorcli:lg to the nfore accurate
dasdificatiof6f niodern times. None ofsthese latter;
however, are omititd in this first book, the whole
receiving a full share of attemtione  On the other
hand, the second book or part, being composed only
of fiskes properly so called, and all these being
accompanied by plates prepared from drawings made
under the author’s eye, or that of +his friends, these
ather aquatic auimals, whéther mammalia, reptiles,
shell-fish, orzoophites, are wholly excluded from it.
Befare, then, leaying this portion of the work, we
shall adduct a specimen or two of the account it
supplies of true fishes, and we shall take these very
much as they oceur in the alphabetical table. The
fish called Acanihias, the Axalias of the Greeks,
claims attention from naturalists, as it is the one
whose name most approximates, and which pro-
bably suggested to Artedi the appellation of his
moc, numekous” order the Acanthopterygii, those
v;hich have their rays or fins hard, simple, and in
form of spines; a name which, being adopted by
Bacon Cuvier, will probably long. vetain its distin-
guished positfon. ,These acanthopterygii ave the
first and most numerous order of the ossecus fishes,
which are contradistinguished from the chondyop-
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teryyian ‘or car;{i'lagino';s ones, -the other  great, ,
though less numerous series; and by the simplest
and most natural sugirestiony: thismame, which cha-
racterizes the largest namber of osseous fishes, is
applied by our author, as by the ancients, to a fish
not of the osseous but cartilaginous series,’ to a’
Squalus of Linnaus, the Spinaz acanthias of Cuvier,
the picked dog-fish. We are rinforined that: the
acanthias is so denominated from ifs osseous spine ;
that it is of the family of sharks; that its heart is
five-cornered ; thatit has the ova near the preceordia,
over®the mammm ; that it is not'produce&,in the
channel of Negropont, between Besotia and Eubia.”
The account here supplied of one of the sturgeons,
the accipensor, is very mfich of thesame character.
“Tts name is adopted by the Romans from the
Groeks ; it is a small fish, with a great gape, of a
triangular figure. This fish is the only one which
has the scales turned towards the mouth. The
branchiz are four in number and simple. The gall
flows into the intestines. It swims in a course op-
posite to the current of water; it is not often met
with. 1t feeds in the deptis of the Pamphylian
Sea and in no other place. It has often been re-
garded the noblest of fishes, ana is Yrought into
feasts by persons crowned with garlands, and ac-
companied with music.” | Lastly, of these true fish
we shall give the somewhat more extended account
of the common ecl, anguilia. % Itiulong and slip-
pery ; its branchim are four in number, simyle
and small. It has only two fins; its skin is very
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thick ; its throat is small, and its stomach ; there is
gall in the liver. It does not abound in fat. No
sexual difference js to. be fonad in them, and they
are produced, says Aristctle) spontaneously. It
feeds on mud, weeds, and slime, and mostly during
‘the night. 1t attains® the length of thirty feet in
the Ganges. According 10" Aristotle, it lives only
in clear water ;%in lakes, rivers, and the sca also;
‘t descends from rivers into the ocean, and lives sepa-
ratelyfrom other fishes. It has been disputed whether
they mutually devour each other. They become very
tame, so that, according to Pliny and Zlian, you.may
supply them with earrings. Its natural period of life
is eight years, and it can live out of the water for six
days. The seael is moredyorthy of commendation
than the fresh-water ome. It is held sacred by
the Egyptians, and is sacrificed to the gods by the
Baoeotiuns. It is exceedingly juicy. Eustachius
maintains it is the best of fishes, whilst Galen says
it is never good. Aristotle narrates the methods
by which it is captured, and observes it is the only
fish which does not float when it is dead.”

These extracts describing the true fishes, and
those inhabifants of the yater which are not so,
along witheother details, will conyey a tolerably
accurate idea of the first great division of Salviani’s
work, It is an Ichthyological Iictionary of its time,
specifying the most important particulars known of
each species, and referring to all preyious works for
the details. +Its perusal may remind the reader
of more modern systems of natural history, and
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though it cannot’compete with thém as to accuracy.
of information and classification, it probably has
the advantage as to general interest and amusement.
Besides this principal «alphabetic table, there are .
two other lists, the former of the Greek names, and
the other of the vulgar ones in modern langu'wcs,'
both followéd by the Latin synonymes. This shows,
at all events, the author’s ambifion'to faake his-work
extensively ‘useful. The Engiish synonymes are
probably those he found most difficult; and the very
imperfect list would not now prove of much use in
Britain ; the names are such as these:—barbel,
chieven, macrel, pere, polard, sandilz, viver, &e.
We now proeced to the second and larger divi-
sion of the work, which is wriftea upon quite a
different plan. Mere the beautiful plates bear the
prominent: part ; they follow each other according
to no system, for the time of systems>had not yet
come ; and the appearance of grouping, though
apparent, is far from being closely observed. Asso-
ciated with each plate is a minute description of the
animal : first, as of pnmary importance, a disquisi-
tion rcg.xrdmg the name and synonymes, then a de-
geription of the external character, and of its nature
and habits; then as to the metfiods #i whickit is
caught, cured, and dresséd; mext what kind of nufri-
ment and other products it yields; and finally‘the
discases in which it may be beneficially emplo'red
8o that,” says our autho#, * nothigy is wanting in
my judgment to a perfect history of the animal.”
He adds,  There are many who transfer what they
0
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.read in others to their own works, without con-

sidering whether the statements are true or false,
following rather <the authorify of men than the
truth of history, as Pliny Ras dope with Asistotle,
Solina with Pliny, Elian with Oppian, &e. It has
been Gur determination, however, on the centrary,
to state nothing, the truth of which e had not
ascertained, “ind ‘hence we have often-beéen forced
to criticise the writifigs of our predecessors, without,
howevez, the slightest wish to De captious.” It was
this fixed determination to subject the authority of
men o that of truth, and to reject whatever®was
unauthenticated and fabulous, and retain only the
little that was true, which constituted the marked
improvement of the age, 4nd which together with
the advantageous employment of such opportuni-
ties as they personally enjoyed, raised the smail
band of fchiiyologists, of which Salviani was one,
to the eminence they have obtained, and to which
they have so just a claim.

The number of &pecies represented in the second
book . amounts only to ninety-nine; and even
this number must be reduced. Four of the most
str.iL_:ing and best plates represent those molluscous
anivrals nowknown under the classical appellation
of- eqphalopodia, the stpia of older naturalists, and
popularly the singular cuttlefisli, from which it has
been thought, we believe erronecusly, that China
ink is prepared. Dismissing these, upon which
wuch that is curious is said, and allowing for
the two plates of the singular cetrina, the num-
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Cuyier brings thcm down to mnety-t\vo*, which
may possibly be a mistake, but more probably arises
from his having consx_glered séveral plates as nothing
more than dupligates of othcra Of this reduced
aumber, eighteen species appear' to have been |
previously unnnmed gnd undescribed ; and ten
more, having no Greck appgllation, must have
been unknown to Aristotle and the carlier ratu-
ralists ; so tlmt, considering tiw ‘small authority
of Pliny and later Zoologists, a larse proportion,
and, in fact, a considerable number was bronght
to rfotice and described by Salyiani. To w few
of these our author himself has.not ventured to
attach a name, though his plates have enabled later ”
Ichthyologists to do s0’; and thus real progress
was made, and tl= benefit retained in our modern
systems.

" Thus, then, without :ummg at any*thing like a
complete analysis, have we endeavoured to furnish
an account and specimen of this important work,
ample to an extent commensurdte with the respect
we conceive due to our author on the one hand,
and to our readers on the otlier; and by which the
latter may at once form a correct estimate of the
kind and variety of information they dre likely to
derive from consulting its pages. We have some-
where seen it observed cancerning this volume, that
on account of the general accuracy of its plates.and
descriptions it may be cousidered as indispensable
to the modern Ichthyologist. Its extreme rarity

* Sco Diction. Bingraph.,
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would make this statement, if literally true, not a
little distressing. It is so scarce, that for a long
time we were nol ablg to lay hands upon it, nor
even to hear where a copy' could, be procured. It
is, moreover. t-u¢, that much of its valuable énfor-
' maticn has been filtrated, so to speak, inte Aldro-
vandi’s, and other more recent treatises. Inaddition,
Barun Cuviet supplies on this point a'valuable ob-
gervation. He remiarks, that as the author borrows
many cf his details from the aheiénts, and as these
passages do not always refer to the same species,
much caution is required in consulting them. Upon
the whole, hovever, the classical Tchthyologist
cannot but esteem the worlf, and* highly prize the
opportunity it afords him of clearing up many obscu-
rities which hang over the earlier portion of the
history of the science. X

Tn De Bire's % Bibliographie,” No. 1716, it is
said that the Roman is the only edition of this
work ; but this statement would appear to be incor-
rect, as we find it‘stated in the Biographio Univer-
selle, that there was 2 reprint at Venice in the
years 1600—2“. The volume, however, is notwith-
standing undoubtedly scarce.

Iﬂ‘g}louglf&ﬂv'inni devoted a large share of his
aftention to Ichthyoligy and other departments of
Nitural History, we are, not “to imagine that he
con‘ined it to these branches of science. We have
read, that lie assidiousty practised his profession,
both publicly and privately, at Rome;-and we
have learned, too, that he taught the class of
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ph) sic for twentj-two years. it would like-
wise appear that he wrote on medical subjects.
He published, in the year 1358, a book under the
follomng title, De crisibus ad. Galeni censuramn
Ziber ; of which a second edition appeared in 1589.
And amidst these seientific labours he did not orget
literature, but opened dWp a new avenue which
dramatists, who were accustomed anly ‘o follov: in
the footsteps'of the ancients, might' pursue, by de-
picting the yices of his, time, in a comedy ,wpich
was entitled La Ruffiana, Rome, 15564. He is
supposed likewise to have been the author of various
satirical and eritical productions, which np‘)em'ed
anonymously at the time.

Of his more private history we have been able to
procure no gleanings. He had two sons who sur-
vived him. The elder, Gaspar, acquired yery consi-
derable literary reputatmu, and was a distingaished
member of the Academy of Humorists®, The
younger, Salust, trod in the footsteps of his father,
and practised physic in Rome with much reputation.
On the death of Marcellus I1., his successor, Pope
Paul 1V. confirmed our Sklviani in the seyeral
appointments he enjoyed ; and he continued to dis-
charge their duties with the lugheat exxdit till! his
death, which happcncd it Rome in the year 1572

o

2 See Maricini, tom. xxvi, p. 449, o
= L
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INTRODUCTION.

o L
Tur noblest aspiration of man is his thirst after
knowledge, and his chief characteristic, the power
which he possesses of communicating this knowledge
to others by records, which not only enlighten his
contemporaries, but surviving the time in which
they were written, yender the attainments of each
age subservient to those of succeeding generations, so
that not only individuals, but the race, is sustep-
tible of progressive improvement. And at no
previous period has this aspiration after knowledge
been so general and intense, or the records calcu-
lated to diffuse it so numerous——so almost over-
whelming—as at the present. Divested of the
long prevalent prejudices of the schools, the highest
talents of the age have been devoved t~ direct the
studies of the present and fu*ure generations " rom
the exciting subjects, of classical lore, into a field
vichly abounding ,with what is more properly the
business of life. They are labouring—and it is
our anxious endeayour to assist in the great task—
to make people in general acquainted with the laws
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of their own béing, physical and moral, as well as
with the characters of all the objects of nature by
which they are syrrounded ;— subjects which  come
home to every man’s bysiiiess and bosom,” but
which, in an ordinacy course of education as pre-
viowsly conducted, had met with comparatively
little attention. 3 "

But stil’, whilethe press teems with elementary
works upon Botary, Geology, and Mineralogy, in
all their branches, very few comparatively have
been devoted to the Zoological departments of Na-
tural History as far as regards its grand divisions.
Many, it is true, afford more or less accurate ac-
counts of the habits of individval animals ; many
magnificens works havetbeen written, detailing,
with praiseworthy perseverance, their external cha-
racters, and illustrating with mimute fidelity, their
fords, spots and colours; certain organs have been
carefully noticed; and the peculiarities observed
by which species are to be distinguished. Never-
theless, the English language possesses few works
devoted to the consideration, as a Race of Beings,
either of Quadrupeds; Birds, Reptiles, or Fishes;
Entomology s the only division of Zoology which
hac been treated of as a whole. The other
branches still require full and accurate gene-
rclizations with regard bothito the amatomy and
physiology—the structure and functions—of their
several tribes; ‘at present, the student is frequently
compelled, in order to acquire the knowledge of a
single fact relating to each, to wade through masses
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of extrancous matter, this extent of which can be
known only to those who have experienced the
labour of so doing. .To supply this desideratum,
we have commenced mlr‘Elementary Treatises upon
the structure and functions of the beings composing
tho séveral divisions of the Zoological kingdom ;
and in which, avoiding @ much as possible the dry
abstractions gf science, we shall endeavour to_lay
before our readers a portion of avbat is known of
these most interesting subjects. » We have chosen
¢ Ichthyology” for the first of our seties, as being
vast ip extent, and engrossing in the interest which
its. study excites; involving in its pursuit consi-
derations of the greatest importanice and utility,
not only as regards the wlace which Fishes hold in
the mighty scale of Creation, but also in respect to
their cconomical and commercial relations. And we
have gther reasons—as will presently be seer——for
our choice. In the mean time, we offer our Work,
with the anxious desire to lay before our readers, in
a collected and condensed form, the immense mass
of information concerning the sfructure and fune-
tions of Fishes, which is scat‘ered through innume-
rable works, many of which are almest altogether
inaccessible to most persons; awdcalso in the hope
of attracting the attentien of the smécnt te; This
most_ interesting degartment of Nature, in which
lie cannot fail %o find uhanswerable illustrations
of the wisdom, and goodxsess, ands power of the
CreaToR. 2
In pursuance of this plan, we shall first notice »
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©  FJSHES, B RELATION TO OTHER ANTMALS.

s -~

By, peopls altsgéther uneducated, every animal
is regarded as “asfish which is an dnhabitant of

. the water; and “hlthough  persops somewhat bet- e
ter informed do not use the term in quite so
comiprehensive a sense as this, but exclude the

> S

animals commonly called shell-fish, belonging to
those” classes which are destitute of an internal
skeleton, they, still commanly embrace under this
title all the inhabitants of the waters which possess A
such a skeleton, and which move by fins. Even
this] showevyer, is a more extensive sense than that
in which the word Fish is employed by Naturalists, ‘
who confine this appellition to an animal which,
besides being possessed of the above-mentioned
(‘ball'acters, breathes by means of gills, and not by
true lungs, has a single instead of a double heart cir-
. culating col@ instead of Warm blood. Now, this is not
the case with winls, dolphins, porpoises, and many
t\)tlxc‘i tribes of aquatia animals ; all of which breathe
. by lungs, have a double heast, ate warm-blooded,
and are, consequently, with propriety, excluded from
the class of fishes. The whale, and other aquatic
animals, resemble the mammalia in their structure ;
aild it is, accordingly, in the same class that they

Y

)
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are, with propricty, arr:.mgcd under the g::neml
name of Cetaceous Animals®, =

It is not without séme viddence¢to our ordinary
associations that we ‘cam divest the mind of the
idea, that the huge Leviathan,® and »ugnerous other
animals which take their pastime in the deep, are
really fishes,%as we have heen accustomed to regard
them; but the circumstance of* their "being Sur-
rounded by the waters, is no better calculated to
identify them witle fishes, properly soscalled? @ian
the similar analogy of birds and quadrupeds, being
both srrounded by the air, is calculated to identify
them with each other. Nor can it be urgad, as
establishing a difference in the latter case which is
wanting in the former, that birds ave “capable of
rising in the air, while quadrupeds rest upon the 5
carth ; since a similar difference may be remgrked
between fishes, properly so called, and the ceta-
ceous tribes, that while the former have their abode
indiscriminaf.cly in any part of the water, the latter
are compelled—for respiration—t0 remain, except
for very limited perivds, near the top, and even
with a part of their bodies ghove the syrface.

By the term Fish, then, is tq he understood a -
vertebrated animal inhabiting the watér, witle a
naked body, or one covered with plates or scales =
moving commonly by*means of fins, breathing, if ©
~ We may use the temn, by gills, possegsed of a single

() LJ
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-

-

* Bee a fobmer volume of the Naturalist’s Library, devote@
to the history of whales, &e,

D
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heart: circulating cold blood, and, in general, ovi-
parous.  The skeleton of fiches is composed of
cither cartilage @r pwoper bsne; and this circum-
stance, combined with meany pe.culiari!ies in their
general strugtyre and cconomy, has rnished oc-
casi®h for arranging. the whole tribe of Tishes into
two great fumilies, Cartilaginous and Wisscous.

Fishes, s ifiaditants of a medigm so widely
different from "that in which man ¢nd terrestrial
cregtuees exgst, and, in generals rapidly perishing
Wl}en with‘lmwn from their native element, are
mucy less frequently the objects of our obsewation
than those anigals which, as sharing with us the
yital influen-e of the atmospheray and being inha-
bitants of*the soil on whith we oursclyes rest, we
meet with at every turn, and gith the forms and
habits of which we becorge, almost unconsciously,
moré or lew familiar. They are rarely domesticated
1 our houses; we do not meet with them in our
walks ; they are never .prescntcd to us in our me-
nagéries ;—nay, we seldom find preparations of
thep even in our museums: *we see them, for the
most part, only in %ur markets, or on our tables,
and know them chiefly but as administering to our
p@c:tes. Sf even we follow them to their native
Shaunts, it is too fr&juefily in the same spirit that

e o Ye pursue the fluttering bird with our gun, or the

panting hare with our hounds,-'—in pursuit of o

harbarous sport, gnd ewith no other end in view

Jhan the gratification of vanity, in the gontempla-

tion of our dexterity in hooking and torturing them.
L]

-
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But are Fishes, c'r?nstitutfng, as they do, tbeepriu-
cipal inhabitants of by far the largest portion of pur
globe, worthy of no Breaters attemtion than this?
Is their strugture less wotderfal, or are their habits
less ipteresting, than those df thes gnimals with
which we are for the most péxt better acquairfted ?
On the contrfiry, isit not Feasonable to suppose that
the “inyestigntion of the struchfi-n,:' and® functicns,
and habits of"animals, so pcculi:ﬁ-ly°circumstunccd,
will open to us sources of admiration and  delight;
as extensive as they are novel ; and, by furnishing
us with so many new associations, render us, still
better informed with respect to animals, concgming

which, we may flatter ourselves, we have little or

nothing to know 2 fio L

If it be, in general, true, that it is impossible to
be thoroughly acquainted, with an y one department
of science without Lhaving a considersble infsight
into many others, it is no-_whc-r, more so than in
Zoology ; each department of which is connected
by so many, and such intricate Jinks with every
other, that, in order to be accurately acquainted
with the organs and functigns of any one tribe of
animals, it 18 essential that we be at least mode-
rately well informed respecting those of fil thc.vrr"-st.
Could we suppose a person acqfiiainted with merely
luman anatomy and ;‘hysiplogy, however perfectly,
how circumseribedwould be his real knowledge =f
the structure and offices even of zhe Maman frame !
Thus isolated, it would be, not knowledge, pra-
perly so called, but memory. But let sucha person

o
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once condescend to study the cBrresponding parts
and actions of quadrupeds, and how vast would be
the increase, Ly® the 'humbei'less associations thus
opened to him, of his kn®wledge, with respeet to
things whick ke had previously perhaps imsgined
he Eud perfectly m.\dcrgwod! Again, let him
descend to birds gnd reptiles, and at each step of
his® progrc:&ﬂ, }p’s *acquaintance, not Only with the
subjects immcdiugﬁly in hand, but with every thing
apperfiningeto the subjects of his previous studies,
will be incseased almost infinitely ;—new and un-
thousht of relations spring up at every {utn;—
amalogies, numerous and striking in proportion to
the greater extent of his .gmsp,'cvery where meet
him ;—an(f ffuts which Tie at first acquieseed in as
ultimate, and knew only as dsjointed links of a
chain, of the extent and ¢omplication of which he
was profoufidly ignorant, he now contemplates as
parts of a stupendous whole, and is at once de-
lighted and exalted by the contemplation. But
the goal is only®in view; it is not yet attained.
Let<him proceed to, Fishes, or to those® animals
dostitute of a skeletoa, and further light still
breaks in‘upoq bim; he finds, in the study of
theg cconomy, many of his former blanks filled
ep—many of his former ergors corrected—many
difficulties removed—mmny fust gonclusions esta-
bitshed or corgoborated—many *happy associations
illustrated of extendeldl. It may be received as
1 axiom, that the less a man knows, not only the
less Eusceptible is he of fyrther knowledge, but
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the less he acquifes by any given addition to his
stock s a fact which, to a well informed man, be-
comes, like seed sown upon, good ground, a tree
“bearing fruif, and this alyays abundant, m precise
" proportion to the accuracy und.extent of his previous
imformation; while it isin the hands of an jgnarant
. man, a barren and auscless thing. It is this inca-
pacity for forming such associatione which renders
the first stepe to knowledge so difileult and weari-
some; and it is fhis.gradually iﬁcro:\ﬁing capacity
for forming such associations, which renders our
progrgss in a short time casy and hight, at.ul‘ ab
length almost intuitive, and in the highest degree
delightful and sedneing. t
But are the differendstribes of aniwmals really
conmected together, by such intimate relations, as
that a knowledge of any one can always be made
subservient to the illustration of the resh? At Tirst
view, nothing can be more dissimilar in structure
than a quadruped and a fish. The former has its
liead more or less erected on acneck fixed at an
angle with its Dbody—it has a capacious chest
behind the neck—and it stanids supported by fegs:
in the latter, the head and “body are in“a line with
each other—it has no neck nor ‘elfest, properly” so
called—and it is without proper legs, using ther
organs, termed fins,%in their place. Again, the
quadruped breathgs by lungs,—while, in fishes,
the inffuence of the airis impart'crd té she blood and
system by means of gills; and in the former the
heart is double,—while in the latter it is singlé,
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These, however; can be proved to'be differcnces in
degree, and not in l.gind. The main support of the
trunk, of both the gquadruped and fish, is what is
termed the vertebral colun,’ composed of a series
of small irregqlurl_v shaped bones, or vertebrme, in
the aontinuous canal of which is situated :x.prin‘
cipal part of the nervous sySem ; and syhether this
colymn be placed throughout on the game horizon-
tal plane, as id’fsshes and most reptiles, or tend
aboyt ghe nn.teriox’ portion of if, more or less to the
perpendicular, as in birds and quadrupeds ;—md
wh'ct!lcr the tibs be under the head, so as go lie
almost in the njouth, as in fishes,—or behind the
head, so as to constitute a proper chest, as in the
higher tribes of animalse the difference is merely
formal. At the anterior extregity of the spinal
column is placed the head, composed, in both qua-
drupeéd ande the fish, of the same essential bones ;
and although the cavity is relatively much larger in
the former than in the latter, this cannot be re-
garded as a fundmmental distinction. Nor can those
fins of the fish, by which principally it supports
itself and moves in the water, be regarded as any
thing else than the rudiments, as it were, of the
linds of the quhdruped.  Similar bones enter into
glwir.cmnposilion, aral they are attached in a similar
nianner to the trunk; ::nd iiyis in the highest de-
grge interesting to notice, in how very slow and
progressive a«wianner these small and simple *fins of
the fish rise through the insignificant legs of some
reptiles, to the more perfect and available wings or
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leos of birds, nnd.'thoncc,. ultimately, to the ;turd_v
members of the thinoceros and elephant. DBat
surely, it may be said, the gills of fishes, and their
single heart,as contrastedl with the lungs and double
hearts of quadrupeds, constitdte angessential differ-
ence between the two tribes. Such, however, is®
not the case: Many fishes have a kind of lungs, as
well as gillsp the air-bladder insfme df these ani-
mals heing supposed to perform Tiu'n'ctions analogous
to true lungs—and, frem the form ofgthis orgen in-
serpents, the transition is easy through the lungs of
othef reptiles and of birds, to those of quadrupeds.
With respect to the double heart of thg qua-
druped, there wds a time, during its developement,
when its heart equalled“in simpliciéy *that of the
fish, the division of it into two cavities not taking
place until its progress to maturity is considerably
advanced. The fish, then, in these fospects, may
be said to constitute the, primary model on which
the quadruped is formed ; and, in fact, in the rep-
. tile, a kind of intermediate structure, with respect
> - of the last mentioned organs, prevails. The Ba-
trackian reptiles—the yoyng frog, for example, or
tadpole—breathing at first by gills alone, afterwards
by both lungs and gills, ’nnd, lastly, ufing its pangs
alone s respiratory organs;’ and the turtle agd
crocodile having @ heart. which is neither entifely. =
gingle nor entirely double, but something mid3vay
between the two. How very gradufl, then, are the -
steps by which, in these respects, we ascend from
the fish to the quadruped ; and the same analogies
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existing, in a sfill more marked degree, between
the various other organs of cach, how ell cal-
culated must be ¢he study of the one, to illustrate ~_
the nature of the other! Mature acknowledges no )
sudden transitions—shie has made no nmm'ltcd being
“isolated—none which ‘is not connected l);, one Imk
below, and by another above itself, with all the :

resti—man ' n]onc,' in this particular, excepted. 1
And while she had constructed no links but what

«eonstitzte a part of the grea? chain, extending from ' ‘“
the lowest animated being up to man, she has left >

no gav in this chain into which one additional”link
could have beer advantageously inserted. And I
who shall say that the Divine hand, which has

permitted maes to be elevited so much higher than

other animals upon the same feundation, hag not ’4
pcrrmttcd other beings to procecd infinitely further \
still ; 50 that'to t]mm man is far, far more insigni-
ficant and contemptible, than to him is the veriest
worm that crawls. Can we, then, for a moment
imagifie, that a kaowledge of the structure of so
extensive a tribe as that of fishes, the connecting
series of links, as it were, between the two funda-
mental divisions of the whole animal kingdom, the
vertebrated nd avertebrated, is jsolated, and cal-
culated to throw no ﬁghtl'upon that of other ani-
m‘ﬂs; or that we can ncrﬁ-c‘]y vnderstand the
economy of any one tribe, so long as we remain
ignorant of the?numberléss points of analogy which
this interesting tribe presents in relation to every
other? And, with respect to the functions and
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lLabits of other arﬁm'ds, and of fi shes, the 'umlo"lel
are not less perfect than with respect to their s*mc-
ture, The latter meve in éheirgnative element as
we do in ours: t they wwe, like all other animals,
certgin means of "self-defence and pf attack ; ﬂm)
smell, see, hear, and feel ;ethey furnish nfimer-*
ous evidendes of instifidt, and not a few, pcr]lape
in its very highest range; they™ "elplre ¢ they ofreu-
late their fluids; llxcv digest fhelr aliment; they
perpetuate theirespecias : :md cin a know edge of:
the peculiarity of the processes by which they do
all #his, be supposed to be superfluous to qne en-
gaged in investigating the comresgonding processes
in other forms of animated nature? Certainly not.
Let us cease, then, to fézard fishesas Standing, as
it were, alone innthe creation, and constituting a
tribe of umntercstmg bgmgs, the study of the eco-
nomy of which is meagre in itself, aid has oul} a
very remote and obs«:ure bearing on that of any
other department of Natural History. Nature—

e .

% Acts not by partial, lmt by general laws.” |

And these laws can nu'cr bg fn]l) understood,
g0 long as they are contcmplatod onlv p.xrtmlly—so
long as any tribe of creited "beings, and espeu:s“y
so extensive and important a tribe as that unilet-
consideration, 15¢cxcludcd from thg account,

L) - .
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will* next chxnf *our attention.—As the carth
is the natural m]unt.mCL of mammiferous ani-
*mals. of birds, and of reptileg,—so that of fishes
alone, of allsthe vertebrated tribes, is in the wa-
ter; apd as in the extent of their dominions *they
far sugpass terrestrial animals, so, in the anfi-
quity of their possession, .md in fthe uninterrupted
tenure by whish they havt” held it from the begin-
ning of time, they are still our euperiors. While
yeb © tlw fowl that flies abaye the earth,” and ¢ the
c.)ttln “and &eeping thing, and beast of the carth,”
were uncreated, the waters ad brought forth abun-
dantly, and every living denizen of the scas and
rivers existed ; atd when, subsequently, « the
waters prevailed upon the earth,” and “all flesh
died that moyed upon thy earth, both of fowl, and
of cattle, and of Iu.' ist, and of creeping tlung that
creepeth ufon the earth, and every man,” the
aqualu: tribes were &till nn«;ca(hc(l in this their
native element, and contigued fo take their pastime
theren.

Among the* vcr&,bmted mmuul fishes . alone,
with the exception of the immature young of cer-
tain reptiles, can be said, mth strict propriety, to
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ﬂw.cll in the wal.c'r, as their natufal and onl)" habi-
tation ; for although the cetaceous tribes, or whales
and porpoises, whiclf, as we have already observed,
are not so puch (.'lslu;s &5 preat beasts of the ocean,
-"T(‘.constnm!y in the water, it is gnly the bulk of
their bodies which is so; a part of the top ofe theire
Lieads heing'often kept above the surface, or brought
t!mm at shom intervals for the ptrpose of resgira-
tion. The betaccous animals Hreathe air like our-
selves ; which adr finds flecess "to their Igngs by
by means of holes, called spiracles, situnted on the
the %op of their heads—although, in other respects,
quite correspondipg to the nostrilg of other animals.
In like manner,*many other mammiferons animals,
as the various species Jf scals,—the morse, or sta-
horse,—the hippapotamus,—the otters,—and the
New Holland, Ornithprynchi, with many others,
are more frequently in the water than *dut. of
it. The same is also the case with many of the
wading and diving birds; while, among the rep-
tiles,—the turtle, and the erocediles, &e., malke it
nearly their sole habitation. Still no one of these
animals is competent—fof the same reason as
prevents the cetacea from so doidg—to remain
under water beyond a period ‘mbre o less littited ;
and thus the crocodil®, which seldom ledves the
immense rivers of “ropigal coumrics,—subjectcd.bx
nature to its ruls,—remaing, in general, ﬂo.i‘."?gg on
the surface'of the water ke a larde piece of timber,
maintaining its respiration without impediment, and
ready, at the same time, to scize on such habless
Ld

r
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vietim$ as thirsty or any other octfision, may bring
to the banks. ~
O the other hand,, fishes dive, und mave, and . ¥
have their being permanently’ in the water; und, \I ]
so far from rctﬂxiringﬂan oceasional change of the ! q
medivin by hich they are surrounded, are, in 1
general, soon destroyed bysbting removed into the
air. It is requisite, indeed, that the water in which ‘
fishes reside be clinrged with a certain Proportion of f
air, otherwise it could no¥ myjnister to their regpira- il
tion; but it is still through the water that air is

therii subservient to this function ; and they caa no !
more breathe the‘ air, unless water be its vehicle, :
than tefrestrial animals can breathe it in that state il
of admixture, o =2

It is true, indeed, that some fighes, particularly {.
those populmily called « Flat Fish,” such as the b »

turboi, the balibut, the sole, the ]‘;!nice, and the
ﬂoun'dor. may be said to inhabit rather the mud
and sand at the Lottomn of the water, than the
water itself; and the same is the case with the
great loche (" Cobitis fossilis ), a native of Germany,
which'seldom quits the mud, except on the approach
of stormy weather—hence it has sometimes been
used us a knd of tiving barometer ; as also with
the fossile silure (Silarus vesilis ),  native of the
Indian lakes, from the muddy bottom of which it
is 86 times dug up in the same manner as the
great loche; and hence *he specific name fossilis,
by which both are”distinguished, Ofher fishes,
again, as the laimer, or sand-cel (" Ammodytes
‘.
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tobianus ;, and e dragon-weever (Trackinus
draco ), lie, in general, wholly or partially covered
with sand ; the formeroften at the,depth of a foot
or more, with its slehdar body rolled up into a
spiral form. " Under these c:rcumslapccs, however,
the fishes in question are not wholly rémoved $rom
the inflaenc? of the wher which is above them;
and they canstherefore be regafded as inhabitants
of the wateronly, though compietely immersed in
the mud and sands at its,bottom.

Qut there are also fishes which are canable of alto-
gether deserting, for a time, fheir natural element,
and becoming temporary denizens of the ear th and
air. Thus, eels ase well known frcqucntlv to crawl
along the grass, during®the night, frora one piece
of water to anotlrer; and, if we can credit every
thing that is printed, we have still more extraor-
dmarv tales reported, such as rooting ep sceds’ ‘and
pease in their tract, and nestling undcr lm_)-ncks
to avoid the cold®!l And the ¢oldier loricaria
( Lovicaria calliththys ), » native of Sarindln, is
described by Maregrave, as not only making its
way over land to a deepdt stream, when thnt
which it inhabits becomes too shalloW; but even
sometimes burrowing under groutd for the same
purpose! We thus ﬁud ﬂ'zheef' atone time, cmwlmg
over the ground likes snails,—and, at another, btr-
rowing under it Lke moles ; but what shall W t*say
to ﬁshes climbing trees likethe slotheor even ﬂvmn
through the air? There are Few fishes, md\cd

*_Abertas magnus.
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whicn display the former propensity ; but such is
the case with the red sparus (Sparus sigillatus ),
a native of India, about the size and fizure of a
perch, and it was accordingly formerly lmo“n hv
the name of the climbing perch, or Perea scandeon
Attention to this p*cﬂously unknown fact was
drawn, in 1791, by Lieuiénant Dalsdorff of Tran-
quebary inoa Latidf letter addressed 4o Sir Joseph
Banks, and piuliliched in the third volume of the
Linnwean Trmméhon& He cauvzht the fish i
Lroad ﬁs.sure of the bark of the Bonmm /Ialb'
Jormig—a spccws of "palm—at the height of about
five fectfrom the ground ; and it was. still busy in
makiny progress upwards, when its course was ar-
rested by the ruthless hard of the Naturalist. The
fact, that many fishes are capabls of rising from the
water, and of mmntmmng, for some time, a kind
of ftxght thraugh the air, is more gencrally known.
This is most remarkably the case with the fish
commonly called, par eccellence, the flying-fish,
the Zroceti of systematists, and of which several
species have now been discovered. Nevertheless,
as tho only surrounding medium which ministers
to the well being of .zl? other verlebrated animils,
at loast in a stdte’ of maturity, is the dml()hl)ll('r(‘,
&t which suppo:ts, for an indefinite time, the
hla of fishes, is the water®.
Fw solid parts of the bodies of most fishes are,
like those of the bodies of animals in general, gome-

& 8ce a more particular aceount of Ticse argans, when we
cone to treat of the * locomotion™ of fishes,

§
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what heavier thaf? water,” their bones, for exfmple,
generally sinking in this fluid ; consequently, bad
Nature not provided shem with a sufficient supply
of some substance ligliteg than water, by which their
~ tendeney to Sink in this fluid,eat least at all ordinary
depths might be counteractgd, it wéuld hawe re-
quired a constant efff® on their parts to keep

a
E.

: S
= .

. themselyes af any given leyel®, «Chis dendency is
accordingly eprovided ugainst, i % great measure,
4 by the quantity .of fag with which .ﬁshcs.m;e in,
[,‘Jeml furnished, and which, being very nearly in

sucHe proportion to the solid parts as to bring their
body, collectively taken, to about the same specific
gravity as that of the water which they ifhabit,
supersedes in them theenecessity of guaking any
efforts, except for the purpose of charging their
situation. It is well known of*how oleaginous a
nature is the flesh of many fishes commonly” used
at table—the salmon and eel, for example ; and in
the internal parts of fislies, in general, the quan-
tity of fat is still more remarkable. The gall of
many is little else than a kind of oil ; and the
enormous quantity of thist fluid which may be
obtained from the liver of the baskitig shark, the
cod, the ling, with several ofher fishes, is'- suf-
ficiently well known; eit i» said, that tlr li\'.cr
of a single basking shark frequently affords seren
or cight barrels of oil. Fishes have no truc Tangs,
which, to all the terrestuial and =aerial tribes of
animals, as always containing & considerable quan-,
tity of air, are one great source of buoyancy ; Sut
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in place of langs in this capacity, many fishies are :
provided with an organ commonly known as the ;
air or swim-bladder, o which they owe more, in- o=~
_ this respect, than most other animals do to their j. 7
lungs. The principak use of this bladder, however, T
appears to bey not socmuch that of rendering the ‘
body of fishes uniformly“Bhoyant, bift to modify
this;buoyancy as‘oscasion may require, :
] It is for thesaine purpose of dimihishing their
: .specifie,gravity, that the cetgceonsdribes—the bo ‘
; of which, unlilke those of most fishes, are in gcncﬁ y
lighter than water—are furnished with a prodigious ;
quantity of fat; for it must be remembered that they !
require, not merely to be kept at amy given level be- :

; low the water,but to be rafed again to the surface, "4
' as often as in the pursuit of theirgprey, or from any . ,‘

other canse, they had divcd;}be[ow it. Thisis a prin- \
cipal “tise of dhe enormous quantity of oil which is .
found in these animals, contained, in most part; in
what is ealled the blubber, immediately under the
skin, #nd constitutiag the train-oil of commerce. The
cetaceous animals, also, have no proper air-bladder ; 3 j
f but their lungs, whiclf are generally continued in el
an elongated Torm along the spine, instead of being
conffied, asin theother mammiferous animals, to
the plahe of the prop@ chést, serve, in some mea-

surt, as a substitute for that m‘gnn..

Figin® are of nearly the same specific gravity as wa-
oter, and conseqdent]y tlsey have little or no ten-
-dency, at any given level, either to rise to the surface,

or gink to the bottom, but can move cither upwards

)
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’ .
or downwards \:'eth eql;nl facilify ; whereas the
natural tendency of the cetaceous tribes and, of
birds being always to*the top and that of the rest.
of the mammiferous animals and of reptiles to the
boUopx, the two former cx])en'cnce. comparative L
difficulty in sinking, and thestwo latter, equal*diffi-
culty in risitfr in the ffuld. Independently, then,
of any other gauses, they cannok, on tlfis accont,
be said to Me so much in theit Watural element,
when surroundeds by this medil:m, a9 fishes .are, =
ubt to be at all upon a par with them, in their
claimeto be considered inheritors of the waters,

We alluded just now to the posgession, by most
fishes, of an orga called the air or Swim-bladder,
sometimes familiarly kifwn by the .nfme of the
sound. Every body. must have noticed, near the
back-hone of the lxerring, and other fishes, a shin-
ing, pearly-looking membrane, almos enveéloped
by the roe or milt of the animal. This is the
organ in question ; and it is of this organ, as found
in the sturgeon, the carp, the ling, the burbot, and
many more fishes, when dried and prepared by
certain processes, that the substance called isinglass
is manufactured ; and the®same part "of the cod,
when salted or cured, forms a well-known favougite
dish for the table. The®air-3ladder consists of S
membraneous pouch, more or less tubular, situatéd
along the lower part of the spinal column. *ithis
simple in the majority of fishes wifish possess it,
fig. 1. of the salmon, but in some, as among th’e
Cyprinide, it is double, fig. 2. of the chub; that is
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to say, it consists bf an anterior am} posterior portion,
communicating by a narrow neck : in others, as the
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forms, as those '.!epresentcd in our third wood-cut.
In general, its cavity is without any partitiong, as

'/-'

already stated ; but in some members of the ganera
Diodon and Tetrodon, tripes remarkgble for their
uncouth globular form and pricldy surface—as well
as in the genus Silurus and in the swordgfiehes
( Xiphias), it is subidiviﬁed m the manner of t}e
lungs of reptiles, so”thateits interior has a cangel-
lr lated, or honey-comb appearance. This correspord-
ence of the air-bladder of“fishes and the membra-
neous lungs of reptiles, is a powerful argument in
favour of the dec'ring of those who represent all

’
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forms, as those represented in our third wood-cut.
In general, its cavity is without any partitiong, as

already stated ; but in some members of the genera
Diodon and Tetrodon, trijes remarkgble for their
uncouth globular form and pricldy.surfa.ce—as well
as in the genus Silurus mxtl in the sword-fahes
(Xiphias ), it is sub;divided n the manner of the
lungs of reptileg, so®thateits interior has a gangel-
lated, or honey-comb appearance. This correspond-
ence of the air-bladder of *fishes and the membra-
neous lungs of reptiles, is a powerful argument in
favour of the decring of those who represent all
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animals as formed cssen(iaily upo!'xqthe same model,
and regard the air-bladder of fishes, and not their
gills, as analogous to-the hings of the supcnor
tribes of animals; the gilk of the former, in the
mean time, bemg considered as havmg no corres-
ponding organ in the: lnttcr, in their mature state,
although they are always mét with in one stage of
their pro"r(:ss tdwards maturity. The air-bladder
of fishes is eithér & perfectly blind potich, without
<any rommun)cntxon with the contiguous organs, or
it has an oponing into ity called the trachea, either
from the gullet or from the stomach. It appears
quite blind in many species of the genus Sciana,
just alluded to, as well as in the perches. On the
contrary, it communicates” with either the gullet
or the stomach, in the sturgec s, salmon, pike,
perch, chub, &e.; and, in the cod, this com-
munication is sometimes effected by two distinct
passages. In most fresh water fishes, it is found
to be filled with the gas called nitrogen, or azote,
which is comparatively light, and is one of the
ingredients of common atmospherie air; while in
those inhabiting the balt waters, it contains car-
bonic acid gas, nlnch is considerably heavier than
the former, ana is one of the gasses commonly
evo]ved during the progress of combustion and fer-
mentation, as well as by the relpiration of terrestrial
anfuluis,
The air-bliider is not met with in all fishes.
It appears to be wanting among the cartilaginous
tribes, in the lampreys and mysxines which are
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found emomonly Fh the fud at the bottom of the
water, and in the rays; and among the osseous
fishes, it is wanting generally in ghe flat fishes," as
the turbot, and the rdst glready mentioned as inha-
bitants rathér of the mud as the bottom of the
water, than of the water itsglf—in tﬁe Jaunse or -+
sand-eel, already likewRe alluded to, as inhabiting
the sand mtlxcr than the watef—sas well as in dhe
Lurope;m nuglcr ( Lophius p:waurms )} which,
again, is one of the fishes describtd as in the lmblt.
of burying itself in the soil, while Iymg, in wait for
its prey. It appears to be wanting also in the
anchovy, the leaping: blenny, tho gudgcon, the
flying scorpwna, the but.kuw-ﬁshca, sthe mackerel,
and many others. It wall hence be observed, that
there is no precise correspondence between the
habits of fishes, as accustomed to remain at rest
at the bottom of the water, or to ghde thr&ugh
its bosom, and the absence or presence in them of
an air-bladder; since, while, on the one hand, not
a few of them elsewhere spoken of, as found wom-
monly in the mud or in the sand, are furnished
with this organ, many of those, on the other hand,
above specified as destitute of it, are stiltﬁccustomcd
to move frecly through the watefs =«

The principal use of dhe air-bladder of us’nes‘
appears to be that of fncreasing or diminishing their |
bulk, without changing their absolute w elgh( 'md
thus of modnf)mg their speuﬁc gragty as circum-
stances may require; and it is probably owing to ,
the circumstance of fresh water being lighter theh
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salt water, that lighter’gas, stth as nitrogen, is
requisite to such fishes as inhabit the former, while,

to those which liye inthe latter, a heavier gas, such _

as carbonic acid, is adequafe Tor the purpose. They
are thus enabled to aise or to Sink in the water

¢ without muéh muscplar exertion; all that is re-

quired being, in the former case, toe distend the
orgnn in guestiony=—and, in the latter, to contract
it: but in what®manner they effect this change in
. its volume is not‘very well updegstood. The com-
mon  impression is, that the air-bladder, in its
ordinary state, is subjected to a certain ugiform
pressure by the contraction of the contiguous
muscies ; and.-that it is by relieying it from a part
of this pressure, by relexing these muscles, and
thus allowing of a rarefication gf the air which it
contains, that fishes rise in the water; whereas,
whén they ,desire to sifik, they contract these
muscles to a still greater degree than usual, by
which means this air is,“in a corresponding degree,
condensed. Upon these principles, the actual quan-
tity of air contained in the air-bladder may be pre-
sumed to be at all times the same, and this may
possibly be*the case in those fishes in which the air-
bladder dogs not-cémmunicate with the neighbouring
passages ; but in those in avhich such a communica-
Yion exists, it is obvious tha any compression of
the-Wadder will not mérely condense the air, but
expel a portigm of it thyough the mouth or over the
gills ; and there nitist consequently be some means
Ly which such air is renewed, independently of any

= V\./
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supply of it f‘ron.l:the atmosphere, *since, oth@rwise,
a fish which had onge sunk below the water by
expelling a portxon of air fram itsgair-bladder, could
never have, risen agamob) the help of this organ.
Further, the character of the cqntained gas, at
least in the salt-water fishes, is such, as tode in-e
compatible With the idet that lt is derived from the
atmosphere, avhich, abounding 8 #t does in nitregen,
contains a vbry insufficient quamtity of carbonic acid
gas; nor can it be derived from the water, jn cithey
the fresh-water or the salt-water ﬁshcg sineé water
is destitute alike of nitrogen and of carbonic fcid,
at least in any thing like what may be supposed to
be a sufficient proportion for this spurpose. It is
manifest, therefore, tMat at least guch fishes as
expel at intervas a portion of the air from their
air-bladders, must have the power of renewing it
by a process going on Within themsebves—in® other
words, that they form dns air from their bloo:l, by
a process called sccretion, in the same manner as
they form their gall, or any other of their natural
fluids ; nor will the suddenness with which such air
must be presumed to be fmq\xently formed, occuras
an ohjection to this doctrifie, to ) any ofie who reflects
on the almost instantaneous eifet of -certmn.'emo-
tions of the mind excifing ¥n man a copxdus ﬂo“
of tears, or b'\thmg the whole body in pestl-
ration,—effects ,which are confessedly the rssults
of secretion. This was the opini®m of Dr. Monro,
and Mr. Hunter, respecting the source of the air,-
within the air-bladder of fishes; and the forfner
-
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has even presunied, that'a cerfain red, fleshy-
looking substance, which is often found within
it, acts in the ryanner of a'gland, and secretes
from the blood the air which it contains. It
seems fair to conclude, then, that at least a
great-number’of fishes rise in the water by means
of their air-bladder, not by removing from this
orgen a part: of its.accustomed pressure, and thus
rarefying the air’which it contains, but' by deposit-
ing more air within it; and, that shey sink in the
water, not by condensing this air, as the result of
theingreased pressure to which they subject®the
air-bladder, but by getting rid of a portion of it :
and if"this be-certainly the case in so many fishes,
analogy would, render it Fdbable that it is so in
all; and that the only difference between those
which have, and those whigh have not a passage
from “their airbladder, is, that in the former the
pressure exercised divectly expels the air, while, in
the latter, it promotes its absorption. It has been
contended, that the.floating of fishes after death is
a proof that they rise in the water, during life,
merely by relieving the fir-bladder from its ordinary
pressure, and”not by any active process; but this
argurent is very falfacious, since fishes in general,
unlike ‘the cetaceous gaimals, which are naturally
lighter than water, do not fléat till some time
after death; and, when they do so, it is as the
result of a quardity of new gasses formed in their
“body by putrefaction, ‘precisely as oceurs with man
and’ terrestrial animals in general, Besides, if it

—__ e N
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was owing to the *hstention of their air-bladdef that
fishes floated after death, they should not, as they
usually do, turn bellysupwards unger these cireum-
stances—the air-bladder deing above their centre of
. .

gravity—but should present sthemselyes in their
ordinary posture, This circugnstance feems tosbe a_*®
sufficient provf, that th® gasses which occasion the
floating of fises after death are%owmed eprincipally
in the organs contained in the bellys which are, in
all animals, among the first fo putrefy ; and some,
fishes, such as the Diodons and Tclrojcns, or por-
cupine fishes, employ sometimes, the device ®of
swallowing air when they wish to inflate their body,
and thus to raise their bristles In, self-defence;
which air, passing into their stomach,_xenders the
belly, in spite of their air-bladder, which runs
along the spine, the lightest part of their body, and
they always assume, acfordingly, the eposturebf a
dead fish as it floats upon the water. v

But by whatever immediate means the air-bladder
of fishes is either expanded or contracted, there can-
not be any reasonable doubt that it is by means of
changes in the volume of tlis organ, and, conse-
quently, of the whole body®f the animal, that such
fishes as are possessed of it are®imbledato rise and
sink in the water with litle er no muscular %ffort.
In proof of this it § sufficient to ohserve, that 48 A
these fishes thepower of nising in the water » quite

lost if the air-bladder be perforatel or otherwise H

incapacitated for retaining air;"and that they are ,

equally incapable of sinking “in this fluid if tRe
L]
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voluime of contained air’is conbiderably expanded.
It was established by experiment, many years ago,
by'the celebrated natyralist R'ty, that, after pricking
the air-bladder, fishes wexg 10 longcr ablo to rise in
the water, buf remained constantly at the bottom,
likesso many of the other tribes which are naturally
destitute of this organ; ad fishermea are at pre-

sept in the habit’ of availing themselves of this
knowledge, by*#droitly pricking the air-bladders of

, the cod, and otfier fishes, as soon as they are
emlght, fory ‘the purpose of keeping them at the

bottom of theigavell-boats, and thus of presnrnng
them fresh for the market. On the other hand, it is
equally well kaown, thatif fishes have remained long
near the surface of the watér, exposed to a scorching
sun, which produces a great ranfication of the air
contained in their air- bladder, they are no longer
cnpablc of sinking in the Svater, but are obhged to
remain at the top, till the cool of the evening has
again condensed this air, and reduced the bl adder
to its usual volume, rendering buoyant some other
part, at the expense of those by which their vital
functions are maintaired.

With respect to thost fishes which are destitute
of an air-bladder® and which, nevertheless, rise
freélyein the water, they wan effect this only by an
éffort, although a very slighy effort may be con-
ceived: to be sufficient for the pilirpose.  This is
performed, inhe ray trjbe, by means of their enor-
mous pectoral find)”the motions of which act up-
yards and downwa?ds, upon precisely the same

4y
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principles as a bird rises in the air; and in.most
other fishes, under these circumstances, by means
of either these fins orthe tait. I#is true, the tail
of fishes, ingenerg], bemg placed upright, and not
flat, as it is in the cetaceods tribss, and moving
from side to side, and not up¥ ards ‘5} downyfurds, *
is calculated, not so mich to Graise them in the
water—as' that of the cetaceousetfibes 8oes—a® to
propel them® forwards in a hon'gc;n.tnl line; but it
must be remembered, that some of the fishes yshiche
are destitute of an air-bladder, for exfmple, most
of tMe flat fishes, swim, not on their bellieg, Put
on their sides, so that their tail, gn fact, ligs flat
upon the water, $s mohom are perpendicular, and
it is, conscquentlv, as*well adaptedfor raising
- them in this fluld, as that of the cetacea. The
circumstance of these fribes swimming on Lbelr v
'r.'J sides, is a corroboration of the opifion, that.one
use of the air-bladder is to keep the back of those
fishes, which possess it, uppermost It does by
5 no means follow, however, tlmt fishes, destitute
| s of an air-bladder, may not have other equally
effectual means of keeping the back uppermost
in their motions through the watér. In the
eel-shaped lampreys and myu’ncs, tiee xmpgrfect
cartilaginous qpuml colfmn %s probably a$ hgly,
or lighter, thap the agggegate of the othcr paits ;e
in the rays, thesame motions which raise tHem
in the water, necessarily %een, the ®ack upwards; e
and in the other fishes, above enumerated, ase
wanting an air-blu(ldcr, it is easy to conceive
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that the motions of their spine, or of their several
fing, may be abundantly instrumental to the same
end. Itis a vedy viclous line of reaspning which
leads us to the question, that any alleged object is
effected, in centain animals, by any given organ,
becalise the same object is, in other animals, ef-
fected without it. W% <

Phe samé orsiin; which to man is the instrument
of touch, is, to tlie quadruped that of support—

“to the» bird .that of flight—to the fish that of

swimming ; *whereas touch, which is in maid seated
in the hand, is, in other mammiferous animals,
seated sometimeg in the root of the whiskers, some-
times in the Unout, sometimes M the tip of the
wings, somwfimes in the tail ; while, in the duck,
its seat is the bill. 4

It is probable that all fishes, with very few
excoptions, rise occasionally to the surface of the
water; but to what depth they are capable.of de-
scending with impunity, remains undecided. It is
univeisally known," that the atmosphere exercises a
pressure on every thin[i exposed to it, which goes
on, progressively increasing from aboye, downwards,
so that it is the oreatest at the surface of the earth ;
and ‘that tile water exercises a similar pressure,
which,” in like mafiner, becomes progressively

.gréater from the top to the Fottom of the mass,

so that it is the greatest in immediate contact
with the base of the reservoir in which it is con-
tained.

But although near its surfacc, water exerciscs

»
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very little more pl:surc on things immersed n it
than air does, we must keep in mind, that as it
becomes deeper this pressure becomes, in a cor-

“~responding degree, increased, till, it the depth of
tlurty-four feet—tle hel@xt of, a column of water
is equal in weight to that of a “cerresponding
column of the whole ntz,xgsphcre—lt presses upon
bodies immersed in it with tle yweight of two
atmospheres, ,and so on progrgssively for still
greater depths ; and it has accordingly been found
by e'cperunent, that” af very great &cpths, *the *
pressure is such as to drive in the most firmly
fixed corks of bottles, and to flatten the ost
solid pewter vessels, which have® becn exposed
to it.

Novw, it is reasonable to > beliey e, that iishes would

be materially injured by bcmg subjected to any-
J/  thing like such pressure as is competent to prodnce
A thc«ae effects. Among the cetaceous tnbes, the gréat
northernyhale, on being haspooned by the ﬁshermen,
sometimes descends, by strong muscular efforts,
to such immense depths, that its” body must have
been exposed to a pressure egual to that of many
atmospheres ; but it is notwwith impupity that it
does this. On the contrary, on msipg again to the
surface, as it is sooner or [ater obliged to do ta teke
breath, it is found fscqucntly to spout blood from
¢~ almost every outlet of the body, as the result of the
1 Y inordinate pressuré to which it has heen subjected,
or rather, perhaps, as the résultof a Teturn to tho 2
ordinary pressure, after having been exposed to 3

5
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pressure so enormous. ° Thoss” who descend in
diving-bells, also, to great depths—since, of course,
the pressure made upon their bodies, in these cir-
cumstances, by the air which surrounds them, is
always equal to that made upon tifis air by the
water whicls is in contact with it—are often found
to spit blood, and to manifest many gther marks of
disturbanne of their functions, upon rising again to
the surface of the water.

. It seems, then, fair to conclude, that it is only
to & certain’depth below the surface of the water
that fishes can descend with 1mpumty, and that,
um»"ersally diffused as they may be in pools and
mosé rivers, it is only th}nn a certam determinate
range of the ocean that they are capable of existing.
This circutiistance is not sufficigntly often reﬂectcd
upon, when we unhesitatingly represent fishes as
living upon the water-plants which grow at the
hdttom of the deep, and describe every thing that
is thrown into the water as becoming indiscrimi-
nately their prey. In all likelihood, the supposed
water-plants, growing in many parts of the ocean,
never come within the reach of fishes, at any rate,
till they have become separated from their parent
stalks; and the substances thrown overboard, in
miny cases, soon pass beyond it, unless they are

~adroit enough to seize it by ghe way. There may
be, undoubtedly, . 5
., o

ket a thousand fearful wrecks—

A thousand men that fishes gnaw upon,
All scattered in the bottom of the sea,”
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1‘ but it is, perhaps, "requisite for thic purpose, that
| the sea be not too deep for them ; and the sugges-
3 tion, accordingly, of Mr. Penrant and others, that
f some fishes, which are‘detined at certain seasons
g~ ' to migrate, are, at other times, buried in the vast
‘ profundity of the seas, is not a very prébable oxe ;
at least, we know, thatsthe greater number of
4 fishes congregate prineipally in shifllow waters, and
about coasts;” and that, when ‘arther from the
‘ shore, it is chiefly over sand-banks, such as those
of Newfoundland and the Dogger-bank,.that tney
are met with. Is it conceivable that the herring,
for example, should exist unscathed, as has been
supposed, under a pressure of 683 fathpms of water, -
which has been proved ¢o be the depth. of some
{ parts of the sca bttween Iceland and the north of
b | Norway ; or under that of more than 780 fathoms,
.' ;41 to which depth the water;'a little further north,; Sias
“ 7 . been sounded, without finding a bottom? Whe-
’ ther the animal could ever®reach these depths, by
the most energetic efforts, may be very reasonably
A questioned ; but that it could long hold its station
' there, and that in full possession of all its fanctions,
appears to be most imprdbable. Wo shall now
proceed to the manner and the>ozgans by which

' fishes move through their natire element, or -

R 7 Al
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TPE LOCOMOTION OF FISHES.
In the precedlng chapterive detailell the principal
means by whieh fishes, on the one.hand, preserve
their level in Yhe water which the) ifhabit, and, on
% the other nsc, and, within cerfain limits sink in
this ﬂmd,.accordmﬂr to circumstances. These pro-
aassea are, or may be all, in a great meeasure
passive ; but tho:e by which these animals effect
their various 1ocomotlons, otherwise than perpendi-
cularly upyards or downwards, by which they
* creep along, or into the mud ow'sand at the bottom
of the water, or, even dcserting their natural ha-
bltdr, crawl along the grass, or climb trees, as well
as' those by which they Jeﬁom their various evo-
lutions in the water, feap occasionally from its
surface, and even, skim for some space through the
air, are strictly active, and fall now to be considered.
It is not, indeed, improballe, that some fishes,
like the duck-weed alid star-grass among plants,
and the s-a- b!ubber, and many other invertebrate
tnbcs, among animals, nuay be moved in the water
“principally by the currents gnd tides, or by the
winde; but the number of thqsc in which loco-
motion is ot,zenvne than active, is certainly very
small.
The chief organs of locomotion in fishes are the




ANTRODUCTION. ° 81

spine and the fins, in¢luding, under the “latter
term, the tail ; but, to understand clearly the fune-
tions and motions of these parts, it will be necessiry,
first, shortly to notice® the mechanism and structure
of the skeleton and muscles. «The spine, or verte-
bral column, to the extremity of whiéh the tadl, or o
caudal fin, is,attached, dsby far the most important
organ in the locomotion of fishés.. The other fins,
analogous to the extremities of theshigher animals,
being used, and only, much developed under, parti-,
cular circumstances, never possess the firm and
sturdy, or active structure, which are requisite,
and enables birds and mammalia firmly to support
themselves in angther medium. Those limbs, or
fins, then, in fishes, aresused more for the purpose
of direction thaneof progression ; and even in the
Prodigious manner in which we shall sce that some
of them are developed, We do not find, that thefe is
4 corresponding power imparted. The spinal co-
lumn, then, is expanded upwards and downwards ;
and the muscles of the trunk, which almost all
assist in its movements, are placed in numerous
tfransverse strata along the sides, with strong ten-
dinous fascia between, and the whole are disposed in
longitudinal layers, directed altefaately in different
directions, e o i
The spine, in general, consists of numerous
small irregularly” shaped Bones or vertebram; ofea
rounded form, from which proceed sqveral projec-
tions or processes; and they are” familiarly known
to present the appearance of a shallow cup, witli
- P
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one or more haadles. Those pliced nearest the
head, are called abdominal—for fishes have no neck
or chest, properly so clled. They have the sharp
process pointing obliquely apwards from the body
of the vertebra, and, in general, two projecting
ontyards from its sides.

Conneeted with the upper spinous process, of
mece or fewer cf the abdominal vertebre, and on
the same line With it, is a short bone, called the
imeyspinous.bone‘; and connected, again, with this
Jast, is ano’her Jonger bone, still in the same line,
and it is this which supports the dorsal fin.,, On
the other hand, the two transverse processes have
each” connected” with them a long curved bone,
encircling a great part of ahe bulk of the body like
a half hoop, and commonly mistaken for the ribs
of the animal; but, if they are to be so called, they
chonid at least be distinguished by the mame of
ablominal ribs; for the true, or thoracie ribs, or
those corresponding to ‘the ribs of man and the
higher classes of animals, are placed very far for-
wards, and almost under the lower jaw of fishes,
and have mo dircct’ connexion with the spine.
These reputed ribs are fvanting in most of the rays,
ang in the cartiinfinous fishes in general, as well as
in the Diodons, Tetridons, and several of the osseous
fishes; but they are a well-ktlown source of annoy-
agce "to those eating the herring, and numerous
other fishes xommonly brought to table. The rest
of the vertebrm of the spine, or those situated
nearest the tail, are called, from this circumstance,
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caudal; and have each the same kind of upper
fpinous process, often with its appendages, . the
Interspinous bone, and thé rayy of the fin still
called dorsal, as the abffominal vertebre. Instead,

o

) il - :
owever, of the two transverse processes, and their

appendages the abdominal ribs, which characterize
the abdominal vertebre, the caudal vertebrm have
a second spifious process, with ‘twe roots, poin‘fing
obliquely downwards from the body of the vertebrm;
and, connected ith this lower spisous process,
exactly in the same manner as the c'brresponding
Partdare with the upper one, a second interspinous
bone, and a ray of the anal fin, lying near the tail
of the animal, ahd on the opposite surface of the
body from the dorsal. ~The caudal Siny-lastly, or
what ig commonly called the tail of fishes, is an
appendage, like a portion of the dorsal, angd, the
whole of the anal fin, to the caudal vertebra=; to
fhe upper and lower spinpus processes of which it
1S attached, almost directly in the axis of the
Spine, forming, in appearance, a'kind of fan, moved
by powerful flat muscles. It will hence be obyious,
that the dorsal fin, the anal fin, and the caudal fin,
are, in fact, only appendages to,the spinal colpymn
of fishes; the two former being, in ‘realit.y,vdc-
velopements of the spinous processes. These arv

used chiefly directing ; and, from their position, '

except in giving greater power to the rapid motion

of the body from side to side, aré not directly .

employed in progression or turning. -
Where the bodies of the individual vertebre of

-
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fishes are appliezl to each other, there is a deep
comical cavity, commonly with a small hole in the
centre ; and this hole is, in many of the cartila-
ginous fishes, so large, that the bodies of their
vertebre represent almost one continuous tube.
These cavities are filled, ix}. the living animal, with
a soft jelly-like matter, which extends, also, for
some little space, beyond their r‘uns',-'being kept
in its place by a.tough elastic membrane. The
fluid amounts, in some of the largér fishes, to some
pints, between every two vertebram ; and such is the
pressure exercised upon it by the membrarfe by
which it is imncediately invested, that, if this be
suddenly punctured in the skin, “as noticed by Sir
Everard Iioime, the liquid is projected with a force
sufficient to carry it four or five feet high. Nothing
could,possibly have been better adapted than this
pan. of the structure of the spine of fishes, to
enstre free motion, and fo protect the surfaces of
the bone from injury when so continually plied.
The hodies of each vertebrm, in fact, move, as it
were, laterally on each other, by means of s0 many
interposed elastic ballg,  This motion is almost
entirely from side. to side; from the form of each
bone,.and the presepce of the upper and under
spinous processes, it must be gbvious, that motion
in,any, other direction waeuld be superfluous, while,
if it had been permitted, more iraportant uses must
have been sacrificed.

" In the motions of all fishes, the spinal column

“is an essential assistant, and may be said to be the

2
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acting power which regilates the motions of the
fins, which are only accessaries. In all the long
__snake-formed speclcs it acty an important pait;
~ and although, in the &elg and lampreys, the power
of the posterior extremity in the water is increased

by being bordered by a narroy fin, ye‘t the motions -

of these fish, swhen they“have to travel over portions
of land, or any dense weeds, Which ic very fre-
qnenﬂ) the «case, are conducted ‘entirely by the
spine, the finny border being there quite unneces-
gary, Our first Plate, illustrating A curiously
marked species, will illustrate this ;—it is %

v

@ o
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THE BANDED QP}J]SURUS.
)
T
* Opliisurus aliernans, Quo¥ and GATMARD.

. : ® PLATE U

o

Two specimens, only, of this curiously marked fish,
seem . to have heen. procured during the voyage of
Freycimet, of 1> great size, but remarkably conspi-
cuous, frov> -the regular 4nd decided banding and
spotting with which  the body is marked. The
ground-colour is of a delicate bluish-grey ; the bands,
nmf*ummg from thirty to thirty-two, of a deep rich
brown, and having from one to two round spots
occasionally placed in the intervals; and the Na-
turalists who describe it, are of opinion that these
spots and bands become more numerous with the
age of the fish. The mohon of this fish is described
to be very siow and, lookmg at ifs form, we can
easny nndcrstund that will be very smooth and
ghdmg The banded Opiisurus was discovered on
the coast of the island of Guam. e

There are a few other fisheo also, whose ap-
pearance has ‘Fained for them such titles as Ophi-
surus and Ichthyophis, where a bounding fin is
totally wanting to the body, and where the motions

{
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are entirely conducted by the spiné The form of
these fish is very similar to that of a snake, as their

; < names imply; and even the’ pectiral fing are ex-
tremely small in -propofhon, compared with those
of fishes having the same lengthenet form. These
and the true eels can moye véry rapidly throug"ﬁ the

}- water, but whcn undisturbed .1pon the bottom,
their motions” have more the aspect of crawling
than of swimming.

We shallmow hotice, with more det.nl the cases
of the various fins, as they are connected with the
spmt;l column, and as instrumental to the<loco-
motion of fishes. And we shall £rst descrite the
tail, or caudal fin, as hy far the inost important

_ organ in active progression; for, in +pid move-
) ments through the water, it must be at once per-
v ceived that the fish could not possibly move any of
A its fins so as to act as propelling powers, for if;
at any period, they projected at angles from the
[' sides of the animal, they would materially ob-
‘ struct its motion. The tail, in the greater number
of osscous fishes, consists of a series of jointed rays
fixed to flat bones, which are, again, articulated to
the last joint of the vertebral celumn. These rays
are connected by a web, and ordinarily exhibit a
flat fan or paddle; and it is the elongation cv
b shortening of these rays, swith the form of the in-
¥ tervening web, which occasions the almost endless
variation which we see in the chape'of this organ..
The structure which is most conducive to a swift
motion, as well as to the power of keeping up a
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rapid progression for a length of fime, isa lunated,
or zrescent form, having the breadth and depth of
the curvature in *ertain relative proportions: that
which we see in the cgmman trout and the salmon ;
that of the pilot-fishes is also near this proportion.
These fishes have the poweryof very rapid and long
sustained motion ipvthe water, and immense power,
as we shall afterseards see, of surmounting obstacles
in their courses. ~The migrations of the salmon,
and its hscenging rivers filled with rapids and water-
falls is familiarly known; while the power of
swift and long-sustained motion will be exempfiﬁcd
in the-genus Nawcrates, or pilot-fishes. In both of
which, we see fhis powerfu] form “of tail combined
with thevtapering, yet solid, copstruction of the
body, and which altogether combines those pro-
pertizs in their highest developement. To illustrate
this, we have added a figure of the
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INDIAN PILO"I‘-FISH.‘ b o
o e
Naverates Indicus, L!‘.S@)N. ®

PLATE IL

.
- ® 9

P:lote Indien, Nauncratus Indicuns, Lm.-—Voysge par Du-
perrey, i, page 157, pl xiv. <

<

Tuis species of “Naucrates was discovered, dunng
the voyage above quotéd, on the coa*s of New
Ircland. It is of an elegant and graduated form,
having the tail, howevey, rather more forked, and
swallow-like than this member in the Salmonide,
where we consider the form nearly at perfection
for swift and long-continued motion. The colours
are not bright, but are chastely shaded; and the
markings on the tail are bold and conspicuous.

When the tail begins to dnerge, that now
illustrated, either by the rays in the centre being
elongated, asin the Eleotris lanccolatu:, fig. 1, lavnce-
tailed goby, or in Lonchurus ancylodon of Schneider,
fig. 2, or by an.excess or prolongation of the lateral t

‘rays, as in the foums, are immediately diminishad.

We pass through every gradation of*“form between
these two extremes; and when we examine thqse
fishes where a great power of locomotion does not
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become o important to their cconomy, we find
most extraordinary forms occurring. As an organ
of defence, and furnished with strong armour, it is

often a muas formidable w'eapon, s we shall notice

in its proper place; and in fishes whose defence is |
not o requisite, we see itutrifurcated, as in some }'
of he Cyprinida, the well-known gold-fish, for /
example. In the singularly formed sun-fishes,
shown in
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THE SHORT SUN-FISH.' =
Orthagorizeus a;ola, ScxSERA, |

“

2y
PLATE IIL. |
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«
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Tne rays of the fin stretch round tb‘e whole pos-
terior part of the fish, where it acts the pare of a
tail. This fish, and another species, has been oc- -
casionally taken ‘on our, coasts ; and, Mr. Yarrell
remarks, have goined their name boti “from the
shape and the brightness of the skin. Notwith-
standing their occurrencs, however, we knowlittle
of their manners, or how the tail influences their
motions. It is known and recorded to lie, and
perhaps to sleep, with the head out of the water,
and is supposed to keep near the bottom, and to
feed on sea-weeds; and when taken, Mr. Crouch
says, it makes powerful hut awkwar? attempts to
escape ™. ® o 3 A

In the genus Prachypterys (Cuv. and Valnci-
ennes), the membey is most remarkable, as indeed _
are the wholesfins; botlf in their form and strue-
ture ; but the form will be best understood by our
figure of MO g

e ]

* Yarrell, ii. p, 852.
°
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Trackypterns. Spinole, Cuv. and VaL.
_ PLATE 1V.
A small spf:cies of extreme rarity, found in the
European seas; M. Risso procured it near Wice.
The rsmarkable position and form of the fins, on
the upper part ‘of the head, seems rather to belong
to the do=32l than to the caudal fip.

I some other fishes, again, one of the lobes of
the tail is prolonged into a slender filament equaling
the whole léngth of the fish, and of which it is
difficult to conceive the use. This may be observed
in the Loricoria cirrkosa, Schneid. In another fish,

Sty'eporus chordatus, Schneid., remarkable for its
whole form ; the extremity extends nearly twice the

$ 0 : @
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length of the the fisl. Among the cartilaginous
fishes, it is often more an organ of defence than of
locomotion. The sharks use.it as a powerful rud-
der; but in the various genera of rays, where it is
always nearly the length of “the fish, it is often
strongly armed, in addition to.being furnished with
small adiposefins, and isome it is prolonged to
an enormous length, as in the Raga flagellum of
Schneid. The form is gencmlly o very elegant,
neither are the colouss brilliant; but our annexed
Plate, while it exhibits the general fornt of the tail
in this race, will also exhibit an exception to tie
generally dull colouring which prevails among
toem. ¢
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FALGAN'S SPINE-TATLED RAY.
©

° .
> Trygon Heb®n, Lnsson.®
o e ke 5
e® o PLATE V. .
-
. o R
Tggon lymna—Rippell, pl. xiii, fig. 1.

- .
Tars species of ray, so very distinct from most of
its Songeners Uy the bright spoténg which adorn its
upper surface, seems fo dave been known and de-
scribed By several travellers, or there may be one or
two species which are closely allied by their form and
matkings; §r the figure 8f Riippell represents two
spines on the tail, whereas Lesson’s fish has only one
of these organs of defenc®. Tt is a small species; the
general size of thg species being only about six inches
in length, to which may bhe added ahout eight inches
for that of the tail ;*the spine is placed about the
middle of the tail, is fl&tened at the base, and at the
pomt is fiwely 1rBed, which would cause it to inflict
a Puwerons wound. @ The upper part of the fish, or
bacl, is thickly marked wifh azure spots, as we
have endeavoured to rcpresent,.n?:d which beauti-
fillly relievesy the ]:nle wniform tint which otherwise
cqvers if. Lesson and the expedition met with
Flalgan’s ray very abundant in the Bay of Offack,
L]
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m the isle of Waigow, ahd also in New Ircland.
They furnished food for a great portion of the ex-

pedition during their stay at these islands.

Almost every one is ayare that’a boat may be,
with certainty, urged forwards by what is called
sculling ; that is to say, by means of oxe oar pagsed
over its sterny and contgually mov in the water
from side to side. Now it is phrecisely upon this
principle that the tail of fishes, moving from side
to side, operates in propelling them forward. Tt is
evident that the oar, on the one hand, 4nd the tail,
on the other, in this alternate lateral motion, ds
continually displacing a quantity of water great in
proportion to the length of the ‘instrument em-
ployed, and consequently to the sweep. which it
makes in its oscillétions ; and it is by the resistance
which the water makes to this displacement by the
oar or tail, in coming Yrom its extrgme sweep to
the axis or mesial plane of the boat or fish, tuat
either is urged onwards.

It will easily be understood why Nature hasbeen
g0 solicitous to remove from the portion of the spinal
column, by which the tail of fishes is moved, every
possible canse of obstruction to its:free Jateral
motion—why it is not burthened by the same kind
of ribs which are connected vyith the anterisr'por-
tion of the spine—wiy all the viscera are placedsso
far forward—aiid why, lastly, there is either mo

pelvis at all, or, at any rate, only-g rudimentiry =

one, and, in general, unconnected with this part.of |
the body. The moyvements of the tail are only, ¢r
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chieily lateral in fishes; and, ¢ course, in those
which swim, as the majority of them do, on their

belly, it moves in the water from side to side;

whereas in thosé “luch, like the osscous flat fishes,
swim on their sides,’it moves fipwards and down-
wards; butitsd effects are, of course, precisely the
same in urging the animglworwards, axcept that, in
the latter case, thc*animal advances in the diagonal,
intermediate, 210t between a force urging it to the
nght and another urging it to the left, but between
a force urfing it downwards and another urging it
vpwards. On the other hand, in the cetgceons
tribés the movements of the tail are only or chiefly
perptndicular ;50 that, in them, swimming as they
do on-their bellies, the ,tail moves upwards and
downwa#ds, and they are urged forwards, therefore,
on precisely the same principles as the flat osseous
fistros while gwimming onheir sides.

Nor is the tail of fishes employed merely as an
oar to effect their progress in the water, but also as
a rudder to direct it; the slightest continued incli-
nation of this organ to the right side, for example,
while the body is stilsin motion, nécessarily deter-
mining the direction ofrthe course of the animal in
thes same degree %o this side; the resistance now
oftfted by the waters to the course of the animal
diréetly forwards being greater on this side than on
the other; and the same thing résults if the fish
miove the tail through a  greater sweep, or with more
\ force, from right t6 left, than in the opposite direc-
? tion. And if either this inclination of the tail to
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the right side be sufficiently long-continued, or the
sweep and force with which it moves from right to
left sufficiently exceed that with which it moves
from left to right, the'animal will Wheel completely
round, or may be even madg to revolve upon the
same horizontal plane, as upon a pivot driven verti-
cally through its centg of gravity. Naw, it is
exactly on the same principle thgt the flat ossequs
fishes, whic]\'have no air-bladder, use their tail,
not only in swimming in a straight line through the
water, but also in ﬁsiné and sinking i¥ this fiaid ;
for the same loss of balance in the motions of a teil
moving from side to side as would turn an afimal
to the right or left, in those of a til moving ‘Verti-
cally, will, of cou‘rse, depress or raise it. Aand it is
thus also that, in ¢he cetaceous tribes, the necessity
of an air-bladder is superseded; since, when they
desire to rise in the watez, all that thgy have t do
15 to strike a few smart blows with their tail dosvn-
wards, when their heads are necessarily carried in
an opposite direction ; and when they wish to sink,
a few similar blows with the tail in the upward di-
rection, at once serves to bury their heads beneath
the waters. > .

But the tail of fishes is usef:] to them still in
another capacity, besides that,of either a paddh: or

a rudder, since it is .chiefly by means of this organ '

that they are enabled to leup out of the water; and

the height to which some of them are capable of -
thus bounding into the air is cstonishing. From,

the enormous basking-shark to the minute stickle~
G
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baclks, this power seems to belong to the greater
number of fishes; and to be exercised sometimes in
sport, at others to avoid their enemies, to reach
their prey, to cs'capc from, confilement, or to over-
come obstacles during their migrations. Thus the
haddock, whken pursued by the dog-fish, or other
voracious fishes, is observedt frequently to leap for
an. instant ont of the water; and it is, as pressed
by the pursuit off their numerous enemies, that the

_ yarious kinds of flying-fishes—of which we shall

sch:. mory. fully presently, as not rising into the
adr, but of maintaining for some fime a continuous
course therein—spring out of their natural element.
Many fishes, afso, which feed on insects fluttering
over their heads, are enabled to reach them only by
these m&ns ; and the rising of the trout out of its

" stream, for this purpose, is well known to anglers.

Thessilvery trichiurus, a thper-shaped fish, inhabit-
ing the lakes of South America, India, and China,
not unfrequently takes “such surprising somersets
after its prey, as to fall into vessels which are acci-
dentally passing at the time. Other fishes, again,
as the mullets and the carp, are observed frequently
to escape inathis way from the nets by which they
have been, envixorad, a whole shoal of them some-
tim'es wraulting over, one after another, like a flock
*of. sheep over a fence. This circumstance, with
respect at least to thé forrhcx:, ewas known to

~0p- 0. .*
o

«  The mullet, when encircling seine’s enelose,
L The fatal threads and treacherous bosom knows ;
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Tnstant he raliies all his vigorous powers,

And faithful aid of every nerve implores 5

O’er battlements of cork up-dartad flies,

And finds from aie th escape thé sea denies.
-

But the feats of fishes, in fhis wizy, are most re-
markable during their migrations, if any obstacles
are opposed-to their cfet'erminegl progress® Under
these circumstances the little sticklebdck, the®in-
habitant of almost every pond, fiver, and marsh, is
capable of bounding {rom the water, perpendievlarly;
to a height of eighteen or twenty inches ; equal in
force to what would be required to project 2 man
into the air to a height of fifty or sixty feet. There
is no fish, howewer, the vaulting of which, in the
course of its migimtions,' is so celebrated gs that of
the common salmon. Tt is very generally known
that, as the spawning-time approaches, these ani-
mals pass in shoals from the sea and ascen{i. the
rivers; and, in their course, haye frequently to
make their way over cataracts, the obstacles offered
by ‘which would appear to be insurmountable.
Such are those of Pont Aberglastyn, among the
hills of Snowdoun, of Leixlip on the Tivy, in South
Wales, and of Kenneth, fear Dublift; all which
the salmon every year surmount, ‘and, *having at-
tained the even water beyond them, quietly pursue
their march towards the sources of the river. There
are several of these falls which are celebrated *as
salmon leaps, the fish having to milie great exer-
tions to overcome their height, and making several -
attempts before they can surmount them. The
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height of the actual leap which él(:’cy can take has,
hq\ve,ver, been much exaggerated ; for unless there
be parts in the fa]l where the fish can attain a tem-
porary resting-place, and gain another spring, they
cannpt surmount a cataract of any great height: in
som¥ places,” these femporary resting-places are s
taken advantage of to tuke the fish by various
contrivances. And it is on record, as.an appendage o
to one of the priucely monasteries of old, that a
pot was placed in such a position near the fall, and 1
supplied with fuel, as sometimes to receive the fish )
which missed their leap, and which, falling- into
the yessel, caused a bell to be rung, and themselves ;
intimated, that they might soon be placed on the %
dinner-table. “ ‘
Another fish, almost equally’ celebrated as a 1
voltigeur, is the sturgeon (Acipenser sturio), ' 1
which, in ity migrations {ip the American rivers, - :
is often observed to leap to the height of several |
yards perpendicularly frofn the surface of the water, W
falling back again with so much violence, as some- J
|
|
!
|
S
‘,‘

times to sink the small canoes of the Indians ; who,
accordingly, stationing' themselves in larger boats,
frequently employ this means of capturing it.
Next to. thestatl or caudal fin, the pectoral fins
in fishcsare of most irtportance in their locomotion.
Theso comprise, in a rudimemtary form, the same 50
parts ac are met with in"the :fi'lxlo, Fore-arm, wrist, 3
~ and hand of man,—and the ventral fins, in a still i
~more rudimentary “form, many of those which are
found in the inferior extremity ; and as the former
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are all supported- in man by the blade-bone and
collar-bone, and the latter by the hones of the
pelvis, so there are oorrespondmr bones, in most
fishes, for the support wspectively of the pectoral
and ventral fins, It is true, ¢he coprespondence of
these parts in fishes and in ;man—tfie lowes* and
the highest -tribes of “vertebrated animals—is so
obscure, that, if the comparisor Le made abrupsly,
no sort of resemblancé will perlmf)s be traced ; but
if we are content, te. follow, in ‘our mvestx@tlons,‘
the same order which Nature has foll®wed in her
works, and to advance, by progressive steps, from
the lowest to the lughcst links of the cbmn, we
shall at once regognize the nnnlo;,), and shall be
compelled to acknowledge that all the patts above-
mentioned, as colresponding in fishes and in man,
are really constructed upon the same model. The
analogy, however, bett%een the pestoral fids of
fishes, and the anterior or upper extremities of
the higher classes of animals, is far more striking
than that between the ventral fins and the poste-
rior or lower extremities; and, indeed, the ventral
fins are in gencral of a size so disproportionate to
that of the pectoral, and sometimes placed in so
unusual a situation, as on the sime plage witl, or
even nearer to the snout thary the latter, thst it is
difficult at first to reconcile ourselves to the idea

that they com:spond to legs. It is a principle, _

however, in tracing the correspondence between
the seyeral parts of different animals, to disregard.
altogether size and situation, as constituting 1o
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usseni\.nl distinetions, pro:'ulod {:ﬁy analogy exist
in elementary structure ; and that such an analogy
is muintained, in the case under consideration, is
unquestionable. @

The blade-bone orvscapula of fishes in general,
is a somewhat broad and flat bone, attached some-
times to: their spinal cofumn—although without
forlning a proper appendage to it. apd sometimes ‘
to the bones of the*head ; at other timés it is, as in
man. huried in the substances of; the flesh, about
the shouldérs, without any proper attachment to .
either, With this are connected long spines, eross-
ing over the front of the neck, so as in general to
meet their follpws of the opposite side, and to
‘constitute arches below and bebind the arches S/

formed by the lower jaw and lingfial bones : and of = i
these, one corresponds toothe collar-bone, or cla- {
vicle, of theohigher classes of animals; and the )

other, which in hshes 18 c.lll(d the coracoid bone, /
to the merry thought, or’ furcula, which is proper
to some reptiles and to birds. In this respect,
then, fishes are in advance of the mammiferous
animals, for the lattel has no coracoid bone, or
furcula, but®only the fudiments of it, in what is

calléd the coracsi dprocess; and many of them, for ]
- exampie all those with hosfs, are destitute also of a
o cldvicle. But if fishes arg bcfof; us in the develope- iy
., ment of these bones, they are, in, the same degree, } 3

% . behind not oply mmnnnferoua animals, but reptiles
« and birds also, in * the next bone, or that corres-
pondmg to the arm-bone, or Awmerus of man,
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which, in most ﬁshes, is quite rudlmentary 50
much so, that the two bones of the fore-arm seem
to be in general almost direcsly connected with the
scapula, no proper bons being interposed between
them. The shoulder-joint,” therefore, and the
elbow-joint of fishes, are, in general, almosy one
and the samé. The twWo’bones of the forc-arm are
the u/na and.the radius ; which <wo bones are,’ in
some few fishes, so constructed. as to roll with

tolerable freedom en gach other, exactly in the.

same way as they roll on each other in'‘man, in the
action of rotating the hand: and it is by tiis
means that they lmve the power of changing the
direction of the flat part of their pectoral fin, durmg
its play in the water; & power which, as we shall
presently find, i€ o conducive to the full use of
this organ. These two bones, however, are ﬁnnly
united together in most Teptiles, in alt birds, #nd in
many quadrupeds; so that here, again, certain
fishes have the advantag® of many of the superior
tribes of animals. To the wlra and radius are
attached’ the several bones of the wrist, quite cor-
responding to those of the Wrist of man; and from
these, again, proceed the' long radtating hones,
equally corresponding to those “"of the shands *and
fingers of man, and coastitdting, with the mem-
brane extending bet\yeen them, all that is seen, on

a superficial viey, of a pectoral fin, and® all in

which such a fin is vulgarly supposed to consist.
It is mot peculiar to fishes, however, to have &
great part of these anterior extremities concealed
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under the common covenng of lh@ bodv such ser-
pents as have the rudiments of these extremitics,
have not only the greater part of them, but often
the whole, so concealed ; @nd in no animal, in fact,

is the whole g0 comipletely exposed as in man.
Genémlly speaking, then, we observe the most
perfect wiructural gnalogy® Between tlie apparently
rude and insignifieant pectoral fin ofsthe fish, and
the upper extremity of man; there is, indeed, a
point i1 the. transition, through the various tribes
of animals,*from the one to the other, as in the
case of the dolphin and other cetaceous tvibes,
where we cannot tell whether the member may be
called, with more propriety, a fir; or a hand and
arm ; and that organ of man, =o noble in form, and
s0 exquisite in structure, which is at once the
source of his most delicate perceptions, and the
insteiment ¢ his sublimest works ;—that organ,
which is so often folded in love, or stretched in ado-
ration, is fundamentally the same as the coarse
flabby web which bangs from the neck of an obscure
fish, and serves merely to assist its course, or main-
tain its station in thé water. In this member of
fishes we perceive aliiost as much variation of
forni as of-the tdil. The usual form is that repre-
sented“on the accontpanying cut, and prevails in
all those posswsed of syift of long-sustained mo-
tien; it is often proportionally .elongated, and is

. also sometim-s' much sprend out, or broadened at

it tzp In a few fishes it is altogether wanting,
ahd in about an equal number it is nearly only

P -
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rudimentary, or vx.ry small. In the Cotti, or bull-
heads, it becomes very much devcloped at the tip,

and becomes broadened by a mde and thin mem-
brane intervening between the rays. In Tnyla,
or the gurnards, it contnues the ~iuroadened form
and wide membrdne, but adds lcngth to its breadth ;
in Trigla fasciata, Schneider, it is more than half
the length of the fish. Th some of our=ative srtcxes
it is of great expanse, and, in addition, is adormed
with the brightest and niost brilliant colours. In
another curious tribe of fishes it is singular and
scarcely less developed ; in the Pegasus draconis it
appears like two little fans extended from the side,
as if the fish were about to fly. In a fozeign species,
gurnard, which we shall represefut, ‘the pectoml fins
are very beautiful. .

]
<
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THE NEW ZEALAND GURNARD.

- Trigla kumd, *Lessow. ¢
3 . "
‘.« PLATE VL

Trigla kamu, s Lesson.—Voy. de la C:oqlnl(c, plate xix. vol. k.
pege 214,

e
o

Tis beautiful snecies was found abundantly in the
bays of New Zealand by the expedition of Duperey,
where it <vas used as fiod by the natives, and
. brought on board by them in abundance. It is not
a large fish, reaching only a length of from fifteen
to _e;ghtecn inches, and is in form rather slender.
The dorsal fins are relieved by the strong rays being
of a dark yellowish-red, the intervening webs pale
rose colour. The upper part of the fish is of a
brownish-red, rather abruptly broken in the middle,
below which it is of @ shining silvery hue. The
pectoral fins® are very lirge and rounded ; they are
of a brilliatst emerald-green, broadly bordered with
azure Blue round the dxtremity, and having an oval
pacch of velvety-black upon the interior edge, which
is ‘heanuifully relieved with snow-white spots. In
. another fich, “orming a distinet, but nearly allied
‘e.us, the pectorals are also of extreme size. This
i8

Py -
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THE ORIENTAL DACTYLOPTERUS.
Dactdoplerus orientalis, Ctv. & Var.

FLATE VIIL .

Axp ‘which, along with the Sciena volitans and a
few others, were said to fly above the surft-e of
the waves. There seems, however, no authority
for any thing farther than a leap, which *he large
fins ens ‘e them to sustain for some time. It has
been faken on the cosst of the Isle of France.
Among the Scorpana and Ezoceti, or flying-fishes,
where the dculopuncnt reaches its utmost extent,
the power is oecasionally used as affording a means
of escape from impending dafiger, through the
medium of another clement. In the Seorpena,
the whole apparatus of fins presents extraordinary
developement, and that of the pestoral often reaches
beyond the insertion of the tail. This is the
structure of the 8. volitans of the Indian seas am’
the web which: connects the rays is cut mto, or
divided for half its length, so as, with little po\"c’l'
of imagination, to resemble the qml‘h in the wmg_

of a bird. None of these species, however, appéar

to leave their native element, although the appella-

)
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tion of * zolitans,” and some othcrs of nearly similar
signification, has been applied. It is in those fishes
only to which 8he name of, * flying-fish,” par ex-
eallencs, has been given, ihat use their pectoral fin
for the purpese of & temporary absence from the
wa?ers, cxcmphﬁed by the

o
o oo a ‘
» )
> > L% 9
2l
> ~
2
»
3
o
0. -
» é o
a .
-
=
% )
. “» X ‘1
» /
.
-
5
e ?
. 2 C
> iT
> L2l o
B
v
B o ‘
. J



-
COMMON FLYING-FISH? o
"

» L) s
Erocetus volitans, PENNaNT.
. - »
» . . »

PLATE VIIL =

o NN g ‘ ® -

Or which specimens appear occasionally to have.
been met with on the British coasts, though cer-
tainly only of occasional occurren®. There *are
several species, po&sessmgixear]y an dqual dcvelopc-
ment of those fins svhich seem to occur in different
ranges of latitude, and not to stir beyond tlreir
bounds, with as much regularity as wg find inghe
distribution of the other vertebrated classes. By

many authors, this power of the Ewoceti has been

pourtrayed as actual flying, that is, propelling
themselves forward by the motion of their fins or
wings, after they had risen fgom the waters. The
later and most to be credited, testimonigs go mostly
to confute this; and it seems pretiy cvxdcnt, that it
is the first impulse or spring fiom the water yvifich
is the propelling powgr, and that the breadth and e
volume of the fins supports them so long as tlle

moisture continues® a very inferestin account of » =

the manners of one of these fishas will"be found 12.
Mr. Bennett's Wanderings, and the above, we bey
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lieve, is the conclusion fo whichhe arrives. From
fifty to one hundred yards is sometimes passed over

By this leap or skim, rising considerably above the _

water, and performing in °the leap an arc of a
circle. . y

“In the r=yS or skates, and some allied genera of
cartilaginous fishes, ‘the parts analoggus to the pec-
toral fins are al% much dcvclopcq, but they are
used more as.a-yast flapper to raise, the fish from
the bottom, or to bury it in the sand or mud, than
as’i 'im\\-c'iful locomotive’ory:ran'; this will be bet-
ter understood by referring to Plate V. page 94.
Théy are nof, except that their outline is more
angular, very “unlike the flat osseous fishes—for
example, the” flounder ¢ Plauronectes maximus) ;
but nothing can be more dissimilar in their strue-
twe and general economy. When we look upon
the; flat part of the latter we sce the animal in
pidfile, and the extreme boundaries of the body,
between the snout and #ail, are formed by the back
and belly, the dorsal and anal fins. On the other
hand, when e look upon the flat part of the
former, it is either the back or belly that we con-
template; gnd the outline of the body, between

“the snout and, tail, is formed partly by the two

veiltral, but chiefly by the two pectoral fins. These

+are attached by an enormous seapular arch running

down each side of the simple fin of the amimal, and
sapporting the proper bones of the arm, from which
proceed innumerable jointed rays, or fingers, com-

' yosed, like all other parts of the skeleton of carti-
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laginbus fishes, oi"-'.c:\rtilng__ze, and not of bone. It
is principally these rays of the pectoral fins, and

~ the flesh upon thcm,.th:\t ave eaten at table; In

other words, it is the enamous hand of the animal
chiefly on which we regale ourselves., The pectoral
fins are very rarely wanting in fishes *but suca is
the case withthe lampr®ys and a few otherg

The zentrad fins assist the p’wtoru]s, and e .
of use in tufning and balancing “tlle fish, but in
their office are entwely subordinate. & They are .
supported by the pelvis in the same Smanner as .
the seapula and clavicle support the pectoral fins
The bones of this part are extrcmcl); impcrfcct,. and
quite unattachedy in the o&seous.ﬁslnes, to the
spine, apparently for thd -purpose, as glready re-
marked, of leaving that portion of the spinal
column, by which the tail is moved, as free from
incumbrance as possible: The two mude bonds of
which it consists are situated sometimes before the
pectoral fins, sometimes” opposite to them, and
sometimes behind them ; and they may be either
attached to the bones of the head or to the sca-
pular arch, or quite unattackted to any part of the
skeleton. With these pelvie bones ars in general,
directly connected the long radiit@g bones corres-
ponding to the instep and toes of the highew tfibes
of animals, no trace*being commonly visible of #he® ¢
intermediate thigh, leg, and ancle bones, which gre
met with in the latter, although the previously "
named portious are quite suffici®nt to establish the ,
structural analogy of the ventral fins of the fish * :

L
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with the posterior or inferior ‘extremitics of the
reptile, the bird, the quadruped, and man; upon
the same principle as,even the claws of some kinds
of serpents, already alluded fo, are received as ana-
logous to the arms; and the extremitics of some
kinds of lizzirds are admitted as analogous to both
arms and legss  Fishes evén rank before the ceta-
cous tribes in tlils respect, since few of the latter
present any rhdiments of postcnor axtremities at
all.

Ii mnny"ﬁshcs the ventrals are very much deve-
1oped in length, but scarcely ever to the extent,
or to the same comparative breadth with the pec-
torar fins. Theéy are long in the dories (Zous. ),
also in the genus Platar; In some other genera,
again, as Prichopus, Osphroméhus, and Caliza,
they are longer than the fish, but consist of only
a sitgle ray or filament. "

-In some of the Lophii anglers they have almost
the appearance of the paws of a quadruped, and in
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the harlequin-angl®y, they are more like a kin('l of
feet than fins; so tuch so, that in the original
_delineation of this animal by Margrave, in his dé-
“ seription of Brazilian Fighes, it is’ represented as
squatting on these fins, almost in the manner of a
frog or toad upon its haunches. M Renaud &in-
deed, in his History of eljishes, tells. us, that he
knew an instance of this fish livine for three dags
out of the wafer; and, in the maan <ime, trotting
about the house, on these fins, liRke a do, upon its.
legs!  The ventral fins are, like the pejoral, o a .
compagatively large size in rays, which, unlike thosce
fishes which rely most upon the motions of their
tail for progression, have their pelfis attached to
their caudal vertebra ; ang these fin, accordiungly,
co-operate with thér pectoral fins in perfectihg the
rhomboidal form which their flat body so generally
présents.  The ventrol firfh are very ofjen entiwly
wanting in fishes. This is the case with the ¢l
tribe, which, from this circamstance, are called by
Linneeus Apodal fishes, or fishes destitute of feet.
. The ventral fins of fishes in general lie commonly
: flat in the water, in whatevew position the animal

may be, and perbaps conduca rather to elepress the

belly than to effect any other specific gurpgse : they

may likewise co-operate vjith dhe pectoral fins®in

preserving the balances as well as between one side ® o

of the body and the other, &s between its anteriop -
¥ and Posterior portioh. In some fishes, s the lum§ °,
( Cyclopterus lumpus ), there i® formed of the. ,
united ventral fins a kind of sucker, by means of *
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which the animal adheres strorigly to any thing in
contact with it ; but to this subject we shall have
to recur presently. The deficiency of ventral fins,
as well in so many fishes,,as in the cetaceous tribes
in general, would go to prove that their use is not,
at @ny rate, & very important one.

The.temaining two fingwhich wes have still to
netice, stand in.a.different direction, from those we
have already illdstrated, being perpendicular to the
centre of the body, and are employed as balances
only, not & organs of progression, or of sinking
ind rising ; they are, nevertheless, in some species,
developed to an extraordinary extent. The dorsal
fin is of very varied form, either composed of a few
spines only, or it is continried for the whole length of
the fish ; it is either single, doubfe, or triple ; and it
possesses a degree of consistence so very different in
different spevies, as to have given occasion, first to
Ray and Artedi, and more recently to the late illus-
trious Naturalist, the Baron Cuvier, to constitute
this a leading distinction between two of the largest
families of fishes—the Malacopterygii, or those in
which this organ is’ comparatively soft, and the
Acanthopterygii, or those in which it is hard and
spinous. +Generdily speaking, it is most fully deve-
loped in those fishescwhieh inhabit the most stormy
svas, while those which are found in comparatively
sill yaters, have this organ much smaller and
weaker; bu* there are many exceptions to this
camark. In some fishes, also, it forms a powerful

“brgan of vrotection from the strength of the spines:
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’
and, in a few, if.is capszle of being raised and
depressed as an dffensive weapon, and inflicts a
wound creating great pain. Xxamples of expanded
developement may beé szen in the members of the
old genus Chatodon, among the doyies, and in a
very beautifully marked tribg, the Azanthuris in
these, the longest rays®aee often continued for an
enormous length in the form of.filaments. Tais
will be seen i our representationr 6f°
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THE HORNED Z;\NC'{J;’S OR CH{ETODON.

4 -
Zanelus cormetus, CUv. & VAL

: PLATE IX, °

v
Chmtodon comutus, Zwsn. Bloch.—Le Tranchoir comiu, Cur,
and Fal.

.
-

Tu1s curicus and prettily fnarked fish is not of rare
ocenrrence, and has been frequently met with by
navigators and naturalists who have visited the 3
seas around®the Molucea islands, Sandwich isles, |
Celebs, &e. &ec., and is found not only in the

Pacific, but also in the Indian oceans. The ge-

neral form is thet of the Chatodons, a numerous

and gaudily marked family, and from which it

was separated by Commerson. From the great -
length to which the riys of the dorsal rays some-

times extind, it is named by the inhabitants of the

coast ‘of the Isle dof France, « fil en dos.” The

litle protruding-like hams which project from the (.
fiont, ‘have gained for it the appellation of “cor- # ™
nutus,” and its singular form has rendered it an ‘
“dhject of supersiition to the natives, who return
it again to the waters with marks of reverence. It

’
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.

ig, hiowever, an cx«llcnt and esteemed fish, having
the flavour of turhnf, and often reaching a w m;,ht
of from twelve to fifteen pownds, . Our Plate will
give an idea of thg banding and colourum which
mark its skin, .

An extraordinary dcw]oPemcnt of Uoth the arml
and dorsal fin8 will also®t® seen in the =
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ARGUS PTERACLIS.

Pleraglis ocellatus, Cuv, & VAl

\ PLATE X,

T'uece fishes have more than double the expatise of
their surface in, the dorsal and ventral fins, and one
is at a loss to perceive for what"purpose this im-
mense developement is neéﬁ&uxry scat the same time,
we must confess our entire ignorance of their habits
and economy. It had bpen supposed that they
wegre enabled to support themseclves for a short
period in the air, but this is not confirmed by any
observations; and we do not see how such could
take place in the perpendicuhr position of the fish.
Two or three species only are known, and our pre-
sent one is of extremé r:mty Mons. Cuvier and
Valenciennes took | their specimen from the stomach
of apother’ fish” It yas procured on the Mozam-
bique coast.
In the Histiopkori or sword-ﬁshes, where the
passage “through the water is extremely rapid, and
which possess'great, strength, the dorsal fin is very
Lifre. So is it also in another curious fish, a
native of the Madeira seas—Alepisaurus ferox. In

s
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| the beautiful genus-of thc Salmonide, composed of
the graylings of British Ichthyologists, we h: e
-this member more than ordinarily developed. Our
next Plate will show l.hiq and, at the same. time,
exhibit it in a fish which is®othergise near the
proportions of the more active specief, and tMose
which perforn? long jowheys or migrations.e
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® BACK'S GRAYLING.
>

o
.’l'&yma?u?’ signifer.
3 a

PLATE XL

.~ 2 e
»

Cumgonua signifer, Back's grayling ; Richardson in qublm:
. Journal, and in Northern Zool. vol.iii. pl. 88, *

Tae beautiful dorsal fin of this landsome species is
50 conspiceous, that it has feen notjced by the natives
dwelling on the banks of its streams, and, in their
langnnge, signifies “ wiry-like fin." It inhabits the
rocky strearts that flow through the primitive
country lying between Mackenzie’s River and the
Welcome®. It was found only in the clear waters,
and, Richardson ways, delights in the strongest
streams, taking eagerly at the artifidial ﬁy, and,
when hooked, tugging strongly, and requiring as
*much dexteiity to lang safely as a trout six times
the size. -+ We ‘do not sce clearly the organs from
which tnis great power atises, except in the large
size of the dorsal fin ; for, in our idea of the use
which vre have assigned to this fin, we look upon it

“as incapable of using much exertion. There is, how-

#ver, no other organ to which to refer it; and if it
* N. Zool. vol. vi.
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BACK'S GRAYEING. © g 121
is referable to it, “in those other fishes which have
it s0 much, and often so curiously developed, the
power, when known, may probably be in the ratio
of its size. The colourst of this grayling are beauti-
ful, but chaste; above of & lavesder-purple, be-
neath greyish, with white «spots; but the “chief
adornment 15 the larg? *fin, of a gracefu curving
form; it is of a blackish grey, ut is relieved by
transverse rdws of Berlin-blue shots. i
Chatodon vospertilios will also exhibit great des
velopement of this series of fins. It is not a very
uncemmon fish, and has been many times figured.
There is scarcely any fishes whigh approach the
Preraclis and this in the immense,developement of
the organs in qugstion ;thd, in the last, they give
to the fish collectively almost the appearance_of a
half-moon, of which the extremities of the dorsul
and anal fins, pointing backwards, %constitute, the
horns. The principal use of the dorsal and amal
fins of fishes, regarded “merely as ministering to
locomotion, appears to be that of poising those
animals, afid preventing them from continually
recling over to one side dufing either their station
or progression in the watef The air*bladder, it is
true, in most fishes, running as it does along the
spine, tends to keep this part uppermo$t under
ordinary circumstances ; but this provision wonld®

have been insuffcient to counteract the fnfluehee. .

of the waves and conflicting currentz, without the »

additional security afforded by the dorsal and awal® .

fins, which, by the salient angle which they form
»
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10-2\ o RSAL FIN.
with the body thmnghout a great. *part of its length,
and the broad area which they Present laterally to
the water, must obviously oppose a much greater
resistance to any rotatory motion of the animal on
its own axis, than any which it experiences in its
motions either upwards or downwards, forwards or
backwards. They thus opérate in the fame manner
as \he keel of a ship, and serve to keep the animal
steady in its course; and, for the same‘reason thata
Jat-bot*omer! boat rolls with every wave,and can keep
its course at all only in very quiet waters, so a fish,
from  which these fins have been removed, seels
continually to the right and left, and is able to
preserve any thing like an equilibrium only by
keeping itscother fins in canstant rpotxon, as a man
does his arms when balancing himself upon a tight-
rope. But the dorsal and anal fins of fishes have
an advantagewhich the sbest constructed keel can

never possess; and that is, that their area and
tension can be increased, within certain limits, in
exact proportion te the necessity for greater secu-
rity, the spines on which they are*built being
raised by proper mustles, which are under the
controul of the amnm!‘,’ so that it has but to call
these muscles info a greater or less degrcc of action
to expafid or relax thé finseto the precise point that

' 'is fequired. It is thus that we'may imitate Nature

in Your ‘contrivances, but we can never approach
her except ot one or two removes; and the
n.eanest and most msxgmﬁcant of her works gives,
every hour, lessons of mechanism to the most expert
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of human arhﬁcen;s, of w}nch he may make a
bungling copy, but after the exquisite perfection of
which, he pants and tojlsin viin.

o
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As connected with thestation and locomation of
fishes, it is incumbent upon us 4c* say a few words
of the meand by which many fifhes are enabled to
keep themselves stationary in the water, in defjance
of the tendency of tides and tempests to dislodge
them® from their place. This of course might, in
all cages, have been done by a muscular effort on
the part of the antmal, calculated to counteract this
tendency, and such is indeed the means by which
fishes in general contrive to keep their station in
the most turbulent and rapid seas; but the neces-
sxty for such a waste of muscular power has Been,
in some cases, superseded by other contrivances.
Thus the lamprey maintains its post among the
stones at thc bottom of the water chiefly by means
of its tubular lips; the sucking power of which—
that is to say, the degree of pressure with which, by
forming a vacuum within,® they aré capable of
making the surrounding medium ‘ber upen them—
is so great, that the animial niight be raised out of
the water with a stone of ten or twelve poumls
weight attached #0 them. The pressure *of the,
atmosphere, it is sufficiently well knewn, is equal
to fifteen pounds for every squnm inch of surface;
and that of the water will be of comse greater than
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this, in proportion to its depth. In this rosne
then, the lips of the lamprey serye 1 peketh
, g 1e animal not
only as an organ for Ytaking food, like the tubular
lips of so many of the fhvertehrate tribes, parti-
cularly insects, but "also as a kind of arms for
clinffing to contiguoas objects; and the same is
perhaps-the case also witli the sturgeon, the lips of
wilich, situated, "not at the extremity of the snout,
but altogether under it, are somewhat similar in
structere t~ those of the lamprcy. Other fishes
such as the lump-sucker (Cyclopterus lumpus ), :;
native of the northern seas, have the power df ad-
hering to rocks by means of a small oval and
concaye membraneous dise, whiel is swrrounded by
a fleshy margin fringed with thread-like appenduge;,
situated at the lower past of the body, and composed
apparently of their united ventral fins. In the in-
terior of thid they form a vacuum, and adhere,
therefore, like the lamprey, upon the principle of
suction ; and the power with which they do so is
sometimes surprisiag, considering that the animal
is rarely more than a foot and a half long. <« We
have known,” says Mr. Pennant,  that on flinging
a fish of this species,“just caught, into a pail of
water, it fix itsélf so firmly to the bottom, that, on
taking "the fish by the tail, the whole pail was
lifted, though it held some gallons, and that with-
out rentoving the fish from its held.”. But the fish
which possesses, in the most remarkable degree,
Lis power of suction, is that which is called, par
excellonce, the sucking-fish, forming the genus
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Echineis, natives of the Mcdltermnom:, Atlantie,
and Indian oceans. It is a”small fish, seldom
exceeding a foot innlength, and either of a uni-
i formly brown colour, ory biack above and white
below. Tts characteristic mark is a large oval and
flattened membranong dise, which has several trans-
verse serrated bands foeriing cavities, in which
ase cartilnginouq‘iﬂutes situated at ghe top of the
head. 1t is by means of the retraction of these
' . cartilgges, by proper muscles,ndpptcd for the pur-
pose, that (he animal forms a series of vacua, and ; !
thus exerts the singular adhesive power by which it
is dlstmgmshcd—so singular, that it was classed by
the ancients among the occult gualities of Nature, |
since they idly mmgmed thiat tlus little creature had ¢
foree enough, by adhering to the keel of a ship, to
| stop her progress when undcr full sail. A marvel- 1 <
lou. account,is given of its operations in this way '
by the credulous Pliny, from whom the following /
is an extract, as translited by Holland :—* The
cuwrrent of the spa is great, the tide much, the
winds vehement and forcible, and, more than that,
ores and sailers withall to help forward the rest, are
mightie and: powerfull: and yet there is one little.
sillie fish, named %cheneis, that checketh, scorneth,
and ar-esteth them all : lgt the winds blow as much
a§ tlley will; rage the storms and tempests what
they can, yet thls little fish commam]u.h their furie, A
réstraineth their punssance, and maugre all their
fprce as great as'it is, compelleth ships to stand
still : a thing which no cables be they never so big

0
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and able as they till, can performe. She bridleth
the violence and tamest the greatest rage of this
universall world, and that jvithout any paine that
she putteth herselfe untg, withow? any holding and
putting backe, of any other meanes save only by
cleaving and sticking fast to a vessélh: in such sort
as this one small and poore fish is sufficient to resist
and withstand so great a power of both sea and
navie, yea and %o stop the p:xss'éé'z of a ship, do all
what they can possible to the contrarie.” He goes
on to say, that it was this little fish-vhich stayed
the progress of Marc Anthony’s ship, in the naval
engagement between him and Augustus Ceesdr, and
caused the defea.t of the former; #nd that Caligula
once suffered a similer accident; which was the
harbinger of hi8 downfall. In the latter-case, ac-
cording to our author, “ Sb soon as even the vessell
(and a galliaie it was, sfurnished with five bapks of
ores to a side) was perceived alone in the flecte to
stand still, presently a number of tall fellows leapt
out of their ships into the sea, to search what the
reason might be that it stirreth®not ? and found one
of these fishes sticking fast to the very helme : which
being reported unto Caiug, Caligula, he fumed and
fared as an Emperour, taking great indignation that
50 small a thing as it, should hold him back pevforce,
and check the strength of all his mariners; notwith
standing there were no “fewer than foure lnm;lr d

lustic men in hi§ gallie that laboured at the ore sl =
that ever they could to theccontririe.” And, if’
Naturalists could be thus easily imposed upon witl -

o
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respect to the marvellous powers of the Eckineus, it
is not* surprising that these” powers should have
forraed a theme for the wonder-loving poet.

The sucking-fish bengath, \:ith secrot chainsg,

Clung to the Keel, the swiftest ship detains.

Thie seamen run confused, no labour spared,

Let fimthe sheats, and hoidt tho top-most yard.

+iThe master bids them give her all the sails

To court the vinds and cateh the coming gales,

Put though the cauyass bellies with the blast,

A=a'boisttyous winds bear down the cracking mast,

The bark stands firmly rooted on the sea,

And will, unmoved, nor winds nor waves obey 3

Still, as wlen calme have flatted all the plain,

And infant waves scarce wrinkle on the main.
But althsugh the sucking-fish poisesses no such
powess as are liere attnb\.lted to it, the force with
which it attaches itself to ary substance with which
it comes into contact is very remarkable. Com-
merson produced a kind of temporary palsy of his
thumb, by exposing it for a short time to the sucking
operation of the shicld of this animal ; and the) are
separated with the greatest difficulty from the “Sharks
and fishes to which they are frequently found,
many togcthcr adhe-ing, having attached themselves
probally for the purpose of profiting by the more
r"pxd power of motion possessed by other fishes. It
is nxlgarly supposed that the sucking-fish accompa-
wico the shark for the purpose of directing him to
his prey, or of warning him of approaching danger ;
and hence it has heen sometimes called the shark’s

9
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pilot. Tt appears that _this propensity of ndhcnng
to other fishes was “formerly turned to account bv
the Indians of Jamaica and Cuba, who used this
animal, or rather one of *he same genns ( Eckineis
naucrates ), in catching fish, 'as haywks are em-
ployed in taking other birds. , % They kept them,”
says Mr. Bingley, “for ¢ha purpose, and had them
regularly fed. , The owner, on .a. calm morning,
would carry one of them out to sed, secured to his
canoe by a slender, but strong line, many fathoms .
in length ; and the moment the creature saw a fish
in the.“atcr, though at a great distance, it wquld
dart away with the swiftness'of an arrow, and soon
fasten wpon it. The Indian, in thc mean time,
loosened and let go the kine, which was.furnished
with a buoy which floated pn the surface of the
ocean, and marked the course the sucking-fish had
taken ; and lLe pursued 1t in his caroe, until’he
perceived his game to be nearly exhausted. He
then, taking up the buoy, ‘gradually drew the line
towards the shore, the sucking-fish still adhering
with so dnflexible a tenacity to his prey as mot
easily to be removed.” A sifnilar employment of
the latter species of suckingfish is said, by Com-
merson, as quoted by Lacépéde, td' be atill yery
common about the coasts of Mozambique/ where
they use it principa]ly in taking turtles. For this
pwrpose a ring is,fastened round the tail of the
animal, to which a long cord is attached; and thus
secured, it is allowed to npproach the turtles, as-
they lie sleeping on the water, to the breast of one
2 1
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of which it soon attaches itself, and it is thus easily
drawn ashore. A

The methcd of employing suckers, in attaching. .

themselves to solid substances, is not peculiar to
fishes, some other maritime animals, as the cuttle-
fisl; using shch suckers very extensively ; and the
foroe with which it is capsble of adlering to rocks
by this means has been already alluded to, when
we were speaking of the musctilars power which
it gccasionally, at the same .time, exerts. These
suckers (wood-cut, fig. 1.) bave the appearance of
little cups; and, with them, the numerous long
arms of the animal are so plentifully studded, that
their united power must be enornous.

But, besides the principle of suction, some fishes,
such as the eel, seem to secure their footing, at
least when on land, by another contrivance, being
supiported, under unfavourable cireumstances, by
the viscidity of the fluid with which their body is
smeared ; in the same Way as the garden-snail em-
ploys, for this prrpose, in addition to the vacuum
formed by its foot, the mucilaginous matter on t.he
surface of this organ! It is thus that eels contrive
to ascend the smootlest posts of flood-gates, and
other pcrpen(n‘icfﬂnr surfaces arising fmn'l wat'er;
projeciing first the leads and a part of their bodies,
«nd keeping these closely in contact with the wood,
iill the mucilaginous matter has become sufficiently

inspissated ‘o give them a firm hold, when they ad-

vance bigher and higher by the motions of their
spine; till they reach the dam above, frequently at
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the height of five or six feet. The processis, in
some respects, like that of climbing trees by the
- Sparus ; but it differs from fhe lajter, in requiring
the additional security afférded by the viscid surface
of the body of the animal, whiéh, in the other case,

is superﬂuous '
» Joa

. > 3

The next pértion of the Natural History of Fishes

which will claim cur attention, is the myans avhich
have been provided to them for at‘hckmf' and se-
curin? their prey, and for dcfendmg thcmsah&
against the many foes which, in their twrns, mu-
tually prey on eath other. These,may be termed
the organs of offence and dfence. .

I 1shos have not been puovided with the same
variety of organs of offepce as we observe in the
higher classes of the animél kingddin ; in their
means of defence however, diversified provisions
appear. As the parts concerned in both these
purposes are most nnturally associated with the
integument, which is_itself, even when least com-
plicated, an organ of defende, it is found conve-
nient to treat of all these ai the name time. As
illustrative of the organs of defcn(:( it will be

proper, therefore, to takeé a sur\'ey of the’skin or _

general envelope of the body. The skin varies coh-

siderably in charaater even in fishes ranking in tie.

same group ; in all ho“ever, it adheres very firmly
to the subjacent parts, and is in none so loose as 10
be susceptible of theomohon which is observed in

R
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mammulia, by means of the muscular expansion,
termed panniculus carnosus. No trace of such a
muscular expansion exists in fishes. This fact is
worthy of attention, as in generalising on the sub-
jeet of the hypodermal muscular system, in the
animal kingdom, an- opposite view is often sug-
gested. © For example, the hypodermal or sub-
cutaneous muscufar system, as contrasted with the
slceleton muscles, is often represented as commeneing
almest in ¢ rudimentary state i man, under the
form of the slender sub-cutancous muscular ex-
pan.ion on the fore part and sides of his neck,
termed platysma myoides, as growing in importance
in the mammaslia under sthe térm of panniculus
carnosis, ‘it enables the 4nimal t» make the whole
gkin quiver, so as to shake off insects, and reaches
a greater importance in many of them, for example,
in the hedge-hog, anfl a great proportion of the ,
Edentates. In the first, it forms a species of cap, ’
resting on the back of the animal in its ordinary 1
state, yet so consftucted, that it is capable of enve-
loping the extremitigs and whole body, when, on
being attackgd, it assumes the well-known form of
a ball. Finallys that this hypodermal muscular
expusioit attains its, extrome developement, as we b
descenttin the scale of avtmals, until at last in the !
a'vertell_)ral tribes, the mollusca, the crustacea, and
«~ jnsects, it constitutes the whole of the muscular
system ; all ‘the ackive organs of locomotion in these
' “heing inserted into the integuments. This state-
ment, then, is true only when it receives an im- §
( o .

= N
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portant limitation. The chain of developement
is not unbroken through the orders of animals, from
man down to the mollusca, crustacea, and insects ;
the developement takes place at two extremes, the
middle point between which is occupied by the
order of fishes, in which this expansion is entively
deficient. I birds, the same muscular espansion

attains but a Jfrivial importance ;.and, of thd rap-*

tiles, the Ophidia, or serpents, * dlohe show faint
traces of it. )t e L
Some popular writers on comparative anafomy
have made a statement liable to mislead, connected
with the same organ, in representing the globular
form assumed bya the Dicdons and Trisdons, and
the erection of the numerous spines with which the
surface of their bodies is besgt, which happens when
they are in danger, as analogous to the ercction of
the spines of the hedge-hog when itegathers ifzelf
into a ball. The analogy so far holds, that in the
case of both the spines bedome erected as organs of
defence when any danger appears,; but in the fishes,
the distension of the skin is produced by a general
enlargement of the whole body; consequent on the
reception of air into the crop ¢x first storaach ; while,
in the hedgehog, the erection of the spires is.pro-
duced by the action of the mluscular orgar before
referred to, an appendage, of the panniculus car-
NOSUS. ° o N
To return to the skin itself, in this order of ani-

mals, it has little of a fibrous character, approaching o

more to the mucous texture ; its tissue is by no
o
. ° o
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means close, the pigment is often pearly, and the
epidermis, if it be not entirely deficient, often very
slender. s ¥
In all its modification’of form and accessaries,
however, whather by the appearance of strong
arnfour to resist attack, or by mucous and viscid
lubrucations to facilitate és¢hipe, the skin is the first
®.d most important organ of defence. “And the
most remarkable ippendage of this Integument in
fishes «is the scales; they differ from hairs and fea-
thers in having no generating bulbs—nor have they
the same character as the scales in the Edelitates,
Dasypus, Manis, Clela;ng/porw, &e., or in reptiles.
More or less firmly adheripg to the skin, they are
shut up free in a species “of pouch much flattened,
and formed by a pinching up of the rete mucosum
and its vascular tissue. To permit their separation
and’escape, fhis pouch must be torn. They appear
to be produced by the internal surface of this vas-
cular pouch, and to become excessively flattened,
each composed of=horny lines meeting in an apex,
and derived from a more or less extended base, ac-
cording to the form of the scale, and that is very
vatable*. # _ ¢
It is a.‘ommfmly asserted that all fishes have
scalos—hut in some they* are not discoverable by
thik eye, and in others they do not appear in the
frish condition of the skin, but-only when it has
become dry. * Under the former description fall the
itg (Mizine glutingsa ), and the lamprey ( Peiro-
* QOp. cit. i. 144,

R——
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myzon marinus ), which form a connecting link
between fishes and molluscous animals; also the
lump-fish or sea-owl (Cyclopterus lumpus ), which,
like the two former, has ithe power of adhering to
bodies by the suction of its ‘mouth. Under the
latter come the common eel .( Anguitla vulgaiis ),
the conger ( Murana chiyer), the blenny. ( Blen- -
nius viviparue ), one of the osseous fishes whish#®
produce living young, and most of the Silusi.

Anotherdescription of fishes is that in whigh the
scales are not distinet, yet in which the skin is not
slimy* and viscous, as in those above referred to:
In these the epidermis is smooth, and placed over
nacreous pigments This is exemplified in the
mackarel ("Scomber scomber ), the bladefish ( Tsi-
chiurus lepturus ), the Stylephorus argentous, and
the stickleback ( Gasterogtous aculeatus ).

But the form which should be regarded as’the
normal character of the skin in fishes, may be il-
lustrated by our figure of
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THE EDIBLE LETHRYNUS.
"

o Lelhrynus esculentis, Cov. & VAL,
L ha b

, PLATE XII.

ssped g i g p b

A caupiLy marked fish of the Indian seas, in which
the kody is uniformly covered with scales; and we
shall find other sxamples of the same structure in
the great majorty of the abdominal and thoracic
tribes, as the salmon, herling, cirp, perch, gilt-
head wrasse, and the like.

In some fishes, again, th2 covering of the body,
or % the integuments, favour more the character of
large regular plates than of scales, to which we
usually associate the distribution of imbrication, or
lopping of one ovet the other, and in their compo-
sition are more or less of an osseous nature. Under
this head come the Lepisosteud osseus, many spe-
cies of Trigla or. the' gurnards, of the Cotius or
hard-heads of the genus Silurus, and even of the

_ Gastorosteus or stickle-backs ; but in a very marked
manner in some of the extinct genera, whose remains
have been preserved, and the scalés yet, from their
hardness, retiin their entire form, and even the
niinuter parts which served to hook or join them
together. But there is yet a_more complete ossifi-

-
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THE EDIBLE LETHRYNUS. 137
cation of the skin, if it may be so termed, observa-

ble in some fishes; this consists of osseons Ppieces, or

ry hard, ofa mucoso-horny tex-
ture. They are without sy imbricature, and their
union is by the marging, and is very variable, Some
of them, put together with the utmost geometrival
precision, form: g cuirass of great strength- which
acts as an admirable defence ageinst their assc-
ciates, except«such as possess the strongest and
most powerful jaws aud teeth. Many of the-Syg-
natki and their allies exhibit this; among our na-
tive fishes the Cotti will show it, and the €. cota-
phractes, or mailed bull-head, is an  excellent
example ; while among the sturgeons, and their
allied genera, we gsee it in various stages. of deve-
lopement, from a line of plates defending a part of

the body, to a complete and close suit of strong
armour. A 8

e
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MAILED PERISTEDION.

Peristedion cataphpactum, LACERSDE.

.

v © .
¢ « o PLATE ZII1. & ¢

Snows a ;'Sowcrfully defended fish, somewhat re-

sembling the sturgeons, yet belonging to the family
of the gurnards. It inhabits the Mediterranean,
and is described as frequentingarocky coasts, and
swimming. with great velocity ; and its strong ar-
mour may perhaps be intended as a defence against
the rough shores it may have to encounter during
storms, or it rapid progression. It is, moreover,
strongly armed with the spines on its head and
cheeks, and with the two prolongations of the
snout, which project forward, and sometimes are
broken by the force with which they seem to be
used against some objécts of the deep.

The subject of thes next Plate will also show an
extraordinary view of the distribution of the inte-

L
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guments, ; it is the ‘
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ARMED MONCCEXNTRIS.

| Manocentris corvistus, SCHNZIDER.
« “ PLATE XIV. *
- °* P .‘,. s
In this singularly formed fish, of, so far as we
know,” very harmless habits, we have a form of no
elegance, and an exterior covered with very strong
and rough plates, besides an array of blunt spines
from the upper emd under surface, whizh would
render it an unsatisfactory mnouthful even to the
most voracious. It is a native of the Japanese seas,
but appears far from being common; dnd we kny
little of its economy, by which to judge what its
strange covering is particularly intended for. The
spines, which M. Cuyier and Valenciennes describe,
are only about ten inches in_ length, which agree
nearly in size with those prevxons.ly descnbed by
Thunberg.
In another tribe of fishes, the plntos, as'we have
already observed, were placed with the - umost
 regularity. The .

" -
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SPOTTED OSTRACION.
Quradon cubsens, Broow.

14 PLATE XV.
) wak’
Wiy illustrate this form. In the small grup of
fishes which have reccived the title of Ostracion,
the covering is remarkably.hard, and is, composed of
numerous pieces or compartments joined with the
greatest rcgulnnty, and often with a mathematical-
like precision in hexagonal plates. This covering
15 Miscontinued at the tail, which is free for a short
space, and shows the necessity for this organ to be
placed so as to be capablé of voluntary action. The
Spotted Ostracion is not an uncommon fish in the
Indian seas, and is said sometimes to reach a foot
in length. In the Islé' of Frazce it is esteemed for
its flesh, and is kep? in artificial ponds, where it
becomes lame and familiar.

Besices these forms of ‘the skin, there is exem-

~ plified in many cartilaginous fishes a peculiarity in

tie existence of the tubercules, usually pointed,
and having some resemblance to scales, but more
ur less perfectly osseous, and are implanted deep to
adhere firmly. To this form belongs the tubercules

—~
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on many of the rays, the small, but rough and very
hard points on the skin of the sharks, which both
—afford a substitute for the file of the cabinet-maker,
and, when polished, exiibit a beautiful material
often made use of in various neat articles of every-
day utility. To these, also, may perhaps be adied,
the caleareo-cbrneous spihies of the Diodons and
Tetraodons, which are placed: with comparative
regularity, and, from their strength and hardness,
and the sharpness of their points, must “e a spreies
of defensive organ most efficient.
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e Disdon hysirir, BrLocH.
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" S PLATE xVL
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Rerresests this structure.  These fish® are harm-
lesscinhabitants of the ocean, and possess a fower
which is an indispensable accessory to render effi-
cient the weapons which have béen thus allotted to
them. When undisturbéd, or making their way
thrgugh the waters, their form is longitudinal, and
the spines lie flat on the common integument; but
on-the approtich of danger, or upon sudden alarm,
they can inflate the body nearly to the form of a
globe, which places the spines erect and stiffly set,
and renders them; in truth, a most formidable te-
sistance against every aggressor. The species which
we represent frequenté) the seas of the tropics, and
is said to feéd on_the erustacca and echinodermata.
The wowids of the spines are by some considered
_ poisonois, or to leaye a painful and inflammatory

" wound, and which may act in the same manner

with tite pricks from the spines of the Trachini

on various cunstitutions.
©« In addition, however, to these provisions for

defence which are liberally ﬁ{rnished to those spe-

¢
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cies which roam openly, and do not naturally conceal
themselves among rocks or the forests of sea-weeds,
or among the mud and slime of the bottoms, there
are many species which hove different and accessory
parts of the form slrongly knoited and spined, and
which we can scarcely view in any other light tian
as accessory parts of defence. Thus many of the
Percidm have sheir gill-covers strangly spined ard
serrated. The first and second fays in the dorsal
fin of the same family ars often also very strorg and
rough ; and every one accustomed to tish for the
comnon perch of the British lakes and rivers, must
have observed the powerful manner in which these
are erected, when'the fish is first rmsed from the
water ; it is evidently ured mstmctwdy as a de-
fence, and by this means it is one of the few species
which we can keep in company with the pike. The
heads of the Cutti are all stronbly armed with spiaes,
with which they are able to wound severcly, by
turning or wriggling. Such is also the case with
the Scorpama, and the Trigla or.gurnards.  In the
weavers, formmg the genus. Trachinus, they are
exhibited in the



JRADMTED WEAVER.
Trachinus fadiatus Cuv. & VL.
. .

* . ® *PLATE XVIL =+
® o - e
L]
s A yrarveeof the Mediferranean,. and found on the
_ coast of Naples, and also on the southern shores of
France ; it has never, however, been fouftd on
the British coagte, though it is possible it may have
yet been overlpoked. The first*dorsal fin is a for-
- midable weapon, apparestly posscssing some dele-
tegjous quality commumicated by the wound, inde-
pendent of the mere prigk, and acting differently
ome different® constitutions. This fin is almost
always carried flat, or level with the back; but
on alarm, or on being trampled on, for they bur-
row in the sand, # is suddenly raised, and, from
the great muscular power which accompanies the
action, often inflicts a severe epuncture, which, in
some indivifluals, in®h few minutes after, causes
a svere‘bumfng pa.in, with inflammation of the
o Part around. In several of the continental markets,

e®  a*penalty is exigible if this fish be brought for

<&3le wilhout these fins being renmoved. The spines
e on almost al® the species of sticklebacks (" Gasteros-
- ® Bus), perform the same office of defence, and can be
erected at pleasure. Several ‘of the spines are only

)
i
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from a line and a half to two lines in length;
but such is the muscalar power possessed, that it is
with difficulty ene of the spihes can be pressed

o ; |
e ’Jf down, so long as the fish srvives. '
|

» Spines, in some form or other, appear the most

ordinary manner in which a jeapon is provided. |
In those fishes we have“zluded to, they have ge-
nerally been farnished by some peculiar modifica-
tion of other pats dF the structure uséd for necessary
purposes ; but in a great many species we shall find
the same kind of weapons placed on different parts
of thes body. What an admirable defence the
Jogged back and tail of the thorn-back skate affords ;
while in some of the same family we find the tail
armed with a long spine, scmetimes plain and some-
times serrated ; an example of the latter structure
will be found in our Plate V., and it occurs in very
4 many other genera; in many of these, we are
inclined to believe that the tail can be wielded, and
a wound inflicted. 3 :
) Some of the dog-fish, forming the genus Spinaz,
of the family of the sharks, have also very strong
and beautifully rounded spines; these are placed
sometimes at the posterior basp of the Jdorsal, and
sometimes near both first and second dorral ﬁRs;
and it is possible that with these a wouni may
be given designedly. A good example of thie
/, form of defence may be seen in our native Spinza
acantkias, also in many foreign species, -and which
we may farther illustrate by a closely allied fish,
the

o~
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BLAINVILLE'S PIKED DOG-FISH.
Spinar Blaineillii, BONAPARTE.

PLATE XYIIL.

. .-
'

Acanthizs ‘Blainvillii, Risso.—Spinax Blainvillii, §pinorolo
comtme, Bumap.—Irongrophia dells Fauns l!n[lcn.

A sative of the Italiai shores, confounded with
the Linfian S. acanthias, and” distinguished from
i chiefly by the relative proportion of its different
parts. It seldom exceeds two feet in length.

< Ina few genera of osseous fishes we have spines
inserted into various parts, very frequently just
before the junction of the tail with the body; in
some they are séveral in number, in others they are
single only. The genus Acanthurus is =0 mamed
from the presence of three Sach spines ; and in the
beautifal , -

-
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YELLOW-BF:LL(IED A(fAN'I‘l{lURUS,
Acantherus hepatus, Broch,
PLATE XIX.

It is well marked. This'fish is a native of :he seas
of India, is adorned with a distibution of rich
colours, and is armed at the base of the tail with
a spine of considerable length.

In the genus Balistes also, we see a_somewhat
similar defence, numerous rows of hooked spines
being placed near the tail. The

u
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PORT PRASLIN BALISTES,
Balistes prastinvides, LEssox. ¢
PLATE XX.
Baliste praslinoide, Zesson, pl. tx. fig. 3. page 117, vol. i,

.
™

‘Wiry exhibit this. Tt is a fish met with by the ex-
pedition of the Coquille at Port Praslin, in New
Ireland, of an oblong’form, and reaching in length
about eight inches; it is armed aear the tail with
three rows of crooked spines. Ovr figure will showothe
beautiful tints which adorn this species, remarkable
both for its sharp armaturé and brilliant colours.
Little or nothing is otherwise known regarding it. ~

In the genus Ostracion, agairy these spines are
placed in various positions, and are both very strong
and sharp. In the :
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HORNED OSTRACION.

Ostracion eorautus, BLOCH,

PLATE XX1.
S

Tywo are placed as homs, and in the same situation, ,
and two are piaced posterior to the ventral fins. It
is one of the oldest knéwn species, is found on
the shores of the Isle of France and Java, and is
widely distributed in the Mediterranean. In another
very singular fish, the G. turritus, the © Chemean
snarin” of the French naturalists, the back rises
triangularly up, and a ctrong spine surmounts the
summit; two others are placed perpendicularly
above the eyes; while, on the lower surface of the
fish, four others, streng and bent, defend it.  Al-
though these spines are not moveable, and cannot
be used as ¢n active defence, they must present
awkword impedimeats to other fishes seizing, or
attempting to swallow them.

" These curious furnitures may all be placed as
organs of defence, few of them being ever used
either to secure their prey or as offensive weapons :

but hefore leaving the conformation of the skin, we

must shortly advert to its csolours. In many in-

e S, |
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stances the accommodation or keeping, as it were,

of the colours of the skin to the materials of rock

or sand by which the animal 15 surrounded, harmo-

nises, and is unconspicuous to the fishes which look

for prey among their own tribes; atother times the

colours are so vivid and brillient, or the exterior is

marked with spots of silver and gold, which may

act as an attraction to lure some of the weaker

species withiu reuch of predatocy fishes; at least,

the vivid colours in- the plumage of several hirds:
have been hinted at as being attractions for the

various insects, which afford food for many ; apd if
such be the case, it is more than probable that the

inhabitants of the deep,may be coloured, as many

of them are, for g similar purpose. We Imay per- -
haps add to these the defence which the most

singular and grotesque figures of some species would

afford, by inspiring terror or disgust and we give

the figure of a curious little fish, which will both

show an extraordinary form, and a considerable

array of spined or knobbed projections. It is the



FOUR-HORNED ASPIDOPHORUS, Cuv. & Var

. A:pidopiwm:. quadricornis,
2 a .

« < PLATE XXIL

TaE specimen is in the British Museum ; and little
moze seems to be known regarding it, than fhat it
was taken on the coast of Kamtschatka.

The pigment of the skis in fishes, corresponding
to what i$ termed the refs zaucosam in human ana-
tory, as offering the most lively play of colours,
from the most delicate silveriness to the brightest
g6iden hues, deserves some mention.

Every colour, and almost every shade and mix-
ture of colours, are exemplified in the surface of
fishes; yet these’ colours are often as fleeting as
they are glowing. Often they become changed, or
disappear with the life of the animal ; and some-
times the merg rqmoval of it from its natural ele-
mest destroys all itg splendour. It is universally

. observed in fishes, that tue superior part, which is
exposed to light, is mare yividly coloured than the

- inferior, which indeed is most commonly pure
white ; and even in those fishes, as in the pleuro-

* * ectzs, which swim on the side, the colour is con-
fined to that which is Bsesented to the light.
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These facts naturally lead to the expectation, which
experience verifies, that the fshes of intertropical

< seas, on which a morc intense light falls, should

exhibit more vivid colours. Not a few of our fishes,
even in northern regions, exhibit very bright tinis,
as the gilthead (Sparus auratus), the common
salmon ("Salmo salar), the mackerel ("Scomber
scomber ) ; but for the most vivid colours we must
look to more genial climates. The - golden-carp
( Cyprinus auratus ), so*much_prized, s tho=ght
to be a native of China, where it is kept in porce-
lain vessels in the houses of the rich for ornameat.
The g genus Coryphena, which corains numerons
species, is distinguished' ‘by the beauty and varymg
play of its colour!;f The * g

.o -
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ATLANTIO CORYPH/ENE, OR DOLPHIN,

0O 6y &
Coryphana equisitis, Lx.\'s.ﬁys,
%
R i

~ PLATE XXIIL

WiLy exhibit the general form of these fisheg, and
the colouring so remarkable for the variation of its
tints ; aplay o vivid green and gold and silver being
spread over it In various hghts, and “ changing as
it diex,” keep up in this one alo the well known
ancient traditions. If'is a native of the Atlantic
Ocean, and has been takén off the coast of South
America, and in the vicinity of St. Helena. These
fishes often follow in the-wake of vessels, and being
agile and swift in their movements, when swim-
ming near the surface in the lustre of a clear and
brilliant sun, display their colours in the most
varied manper. They are, according to our ac-
counts, extremely voracious, feeding on the flying-
fish, which, in troopss either are passed through, or
follow tne vessel, and at the same time they eagerly
seize whatever falls or is thrown from it.

" Two other species have been termed, from the
variety and vividness of their tints, the sea-peacock
and the blue-fish. But the species best known is
the dolphin ¢f sailors, "

B
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DOLPHIN OgoTHE ANCIENTS,
*

o
. Coryphena hippaa®.
£y g o °

.
-

PLATE XXIV. o

Arfuove we have applied the name of Dolpiin of
the Ancionts to this species, it is probable that that
described by the poefs may have been different.
Some very closely alliel species, and possessed of
even more brilliancy of tinds, being met with in the
seas whence they wera, most likely to procure or
see the celebrated fish. This may be of tidiing
consequence in a scientific point; and we intro-
duce the figure as the supposed fish to which the
 dolphin” was applied. » i
The name Coryphana, from xsgu@n, top, was
applied to this spacies, as indicating the crest it
bears on the cranium. It s on active voracious
animal, and greedily pursues the flying-tish, svhich
constitutes its favourite Yood. It is about five feet
long, as elegant in form as brilliant in the colotirs.
It is the mostobrilliant inhabitant of the sse;
more particularly when it is eager in the pursuit of '
its prey at the surfiice, and the undulations of its
large dorsal fin throw off the reflexions of its vivid
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hues. Above it is silvery-blue, with markings of
deeper azure, and rgﬂcxi:ms of pure gold; the
lower parts arg citron-yelloy, marked with pale
blue; the pectoral fins are artly.lead colour, partly
yellow; the veatral fins are yellow on the under

surfiice, and black above; the anal fin is yellow; _
othe insides are of bright ¥olden. Its colours vary

and fade after it is taken out of the water, so that
but a faint notion of its original brilliancy can be
formed from the inspection ‘of the dried specimens
preserved in our Museums,

But though possessing this splendid brightneis of
colouring, and far-famed for it in ancient story,
there are perhaps other fishes which, from the de-
cided marking out of their brilliant hues, and the
oo’ngnsi in which they are sometimes placed in
regard to each other, are more striking, and have
attraated mucl: attention.

The Spari, Labri, Scari, Chatodons, Acanthurt,
&c., all present numerous examples; and as one,
we have selected tha

J
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PAINTED LABRUS,-
Labres formosus, BEINET,
PLATE XXYV.

A iare native of the Ceylonese seas, where it is
taken on account of the nutritious quality of its
flesh ; it is said o frequent rocky situations, and is
remarkable for the very regular crimscn markings
near the tail. o A
The epidermis exists most unequivocally in those
fishes in which the surface is smooth; without “sing
viscid, as inghe mackere! and sword-fish ; in other
fishes, the mucosity of the surface in a great mea-
sure supplies its place. And us the abundance of
this mucosity varies very much in different fishes, it
is to be inferred, that the apparatus by which it is
generated exhibits a corresponding variation.  Ac-
cordingly the hag, the lamprey, the blenny, the
cel, both the common und the electrical, and vis-
cous fishes in general, present on the head, the
Jjaws, and along ¢he lateral line, a greater or smaller
number of holes, or rounded pores, “systematically
arranged, which have been looked on as the sowce .
of this viscosity. It is, howeyer, shy no means

\
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certain that such is the only use of these pores; or
supposing that they are concerned in producing it,
there are, ncvertl'xeless, evidences, that the whole
external surface of the siin is employed in the
secretion, which is, ih fact, a fluid epidermis.
There is still another property possessed by a few
fishes, which, though not ténnected with the struc-
ture or appendager cf the skin, will mturally rank
among the organs ¢f ‘defence, and shéuld be men-
‘ioned “efors we begin to notice'those more properly
employed in attack or offence. We allude to the
electric power possessed by the torpedo, gyrfino-

tus, and a few others. It is perhaps the case, that

this curious power is sometimes used as a mode of
henumbing the prey whick come within the range
of the stroke, particularly by the torpedo, which is
a sluggish and inactive fish, and possesses the
mar¥ers, in o great measure, of the rays; as an
organ of defence, however, it is knowp to be most
powerful, both against encmies of its own kind, or
the contrivances wrcught by the hand of man. Any
animal, or even substance, coming within its reach,
and producing alarm, is immedintely subjected to it,
and the stroke being ~ommunicable, though other
condueting substances intervene, not being in act.ual
contact is no safeguard, anl has afforded a subject
for the poet to dilate on, while of old a cm-tain su-
perstitious awe was conveyed with it. Its immense
power, in sowe species, is very remarkable; and
th spirited account of Humboldt, which we intro-
duced into ou First Volume on Ichthyology, where

e



PAINTED LABRUS. 157

il Bk it is used to capture the wild horses of South Ame-
y rica, will be read with interest.
& The species which possess this property are
. 7 mostly of clumsy or dsgusting form, particularly
s 2 the torpedos.

GALVANTS TORPEDO,

Torpedo alvand, Rissn,
3

PLATE.XXVL

WiLs show their form. Accordini to our latest
British Tchthiyology, the torpedo occurring on the
British coasts has scarcely been properly identified
with those of the continental seas; but that which
we have given to represent the form is one of the
most powerfully supplied with galvanic influence.

The fishes in which thes> electrical organs have
been unequivocally discovered, are, as before, men-
tioned, the electric ray. ((Raja torpeds), now the
torpedo proper, the electiic eel (Gymnotus eleciri-
cus ), the Silurus electricus, the Tetrodon electricys,
and the Tichiurus eloctricus,,or Iwdicus, as it is
termed by some naturalists.

Carus declares the clectric organ h these fishes
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to be distinetly of a muscular nature, consisting of
pumerous strata, cells or prisms formed by tendi-
nous Pm-ﬁtions, and filled with a thickish gelatinous
fluid. The same anatomidt adds,—* As a great
number of nerv>s (but few vessels) are distributed
to thtise cells and straty, and as the activity of the
srgan depends upon those Herves, it is'at least not
imjrobable that the nervous power accumulates in
the cells, whence it cdn be voluntarily discharged,
ia the scme -nanner as it is capable of being collected
in muscles, in order to produce their contraction®.”
“ Tt was before noticed, that there is a peculiar
developement of the spinal chord in those fishes
which possess the electrical “power’; and it should
be added, that in Spallanzani’s experiments on the

LE s

electric ray, it was fourd that the activity of the
shock was always proportioned to the energy of the
vital"powers at the time, and that the section of
the nerves of the organ effectually destroyed this
property in the animal.

The organs of offence or attack in fishes may be
said to be very limited ; a few-possess weapons of
peculiar structure ond-formidable appearance, and
are said oceasionally to use them in wanton attack ;
but as thsy are few in number, s0 is their actual

* “usage but comparatively little known. We are not

" Cuun‘: Comparative Anatomy, by Gare, vol. 1. p. 345,

See also, for informatic1 on this subject, the experiments
“f*Mattenoel, Actailed in vorious scientific periodicals for

" 1837 and 18388
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WHITE SHARK. 159

aware of battles among species taking place as among
animals dwelling upon land, nor of struggles for su-
premacy during the season of amours; but if these
more frequently take place in the hidden recesses
of the ocean, they may, with a few exceptions, be
carried on by the assistance of the tail and of the
teeth. The latter -are e great predatory organs
among all the rapacious fishes, #nd the great p-o-
portion of these dontinues living one on another—a
strong upon a weaker race. We haye their strue-
ture in almost every variation. In the greater pro-
portion they are used only for seizing and securely
holding their prey, without assisting in any man-
ducatorypmcess +In a fay they crush the harder erus-
tacea and molusca before they are swallowed ; and
by still fewer they are placed low in the guflet, ind
act by muscular contractions on the food as it passes
down, or perhaps may for a short per:od be ret~ined
within their power.

The shark tribe has for ages been a fruitful
source of terror even to man. Of these the white
shark ("Squalus carcharias) is the most noted.
His means of offence lie iff“the size of his mouth,
the strength of his, jaw, the numei yus teeth with
which his mouth is armed, and‘in tle e extreme
vigour and rapidity of his rotions. An_ erroneous
account is usually given of the teeth of the shavk:
it is said that the interior rows of teeth lie Jat while
the animal is in a state of repose, and that they be-
come erected when it prep-\ri‘s to scxze its prey.
The truth is, that the outer row of tmh is alone of
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any use to the animal ; the other rows are a provi-
sion or resource againsf tbe'break'ing of those of the
outer row, and til] this happeys they remain flat in
the mouth, incapable of $eing .erected ; as soon,
however, as a tooth if the outer row is broken, as
frequently must happen, owing to the force with
which the animal closes Y5 jaws, often on hard
bodies, fhe footh ammediately within becomes
erected, and advagtes forward with *the line of
*he oytar raw, to supply the place of that which
was destroyed.
_ The annexed wood-cut will show the gerferal
distribution of the teeth’iu the Jjaws of these vora-
_ cious fishes, and, the figure?on the accompanyiqg
Plate that of the general Sorm adapted for rapid
~ passage through the water by a swift and glidiug
motion, and an activity and, grace in making turns
in pyzsuit of ity prey.



WHITE SHARK.

“ Gigreharias vulgard. * , =~

PLATE XXVIL 0 Sy S

Tue white shark is supposed to have a particuiar

* predilection for human flesh—this it svould be diffi-
cult to establish ; ahd perhiaps all the points in its
history, which serVe to countenance such®a seppo-
sition, are sufficiently explicable, on the assumptien

) { of an extreme voracity, siach as belongs to many
; fishes not so well provided yyith the means of giu-

{ tifying it at the expense of man. When a man
? unfortunately comes within reach of a shark, he is
fortunate if he escape’ with the Toss of a limb, to
sever which is, for this voracipus creature; but the
work of a moment. sYet many stories are current,
some of which deserve eredif, Pof gnan ‘having sue-
cessfully encountered sharks in, their own Elemant.
The plan of attack depends on the knowledgs of the
" *5 mode in which the shark seizes is prey; to do this

the animal is obliged to turn on its side, and while.
it is assuming this attitude, some dafing spirits . =

\

] have succeeded in plunging a kiife ints its body,” *
0 a3 to escape threatened destruction;’ or avenge

D u ) >
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the death of a friend. The teeth in the various

forms of this family ape all most formidable weapons, ’

remarkably sharp, hard and cufting ; and in some 4

of the larger species, of®such.size as entirely to i

preclude the possibility of escape with life, to any

créature which is se unLucky as to come within
° e

* = their grasp.
 Many other fishes possess a very powerfal forma-

tion of long and sharp teeth, as i the accompanying
« cut.of the head of Lonchurus ancylodon, Schn. In

none are the teeth qpmpnmtivcljv more formidable .
than in the common pike, the shark Bf the British -
waters ; in'éegci,gper.sof this fish, of from twenty to
_ thirty X‘bunds weight, they are as large as those of
& cat, and the whole of the roof of the mouth,
the tongue, and archen of the gills are 80 thickly x)\
sset, that, when every cireumstance is considered, |
this provifion is,more ample than in any other [
0 ofich, Mapy of the spari have very strong and ~
sharp teeth; in some othcr'forms, again, the teeth i

o .
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construct, as it were, the edges of the mouth, and

consist of large bént plates, having the appearance

of a parrot’s bill (see cut). In the dnarichas lupus,

. hardest substances which havg been stized by the
fishin the struggles of death. In the rays, sgain,
they cover the lips like a.pavement, are blunt, and

- very regularly set, but from the muscular power

"qs which acts on them, they are beautifully adapted

for crushing the hard shell-fish on svhich these

tribes subsist. In all their modificatiops, however ©

' or sea-cat, they ave thickly set, and, though rounded
on the tops, are so hard, as to leave a mark on the
formidable, we do not know them in any other
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light but as organs for seizing their prey. When the
fishes are taken by any artificial means, they will be
roused, often sucpessfully, to cut, the line or cord
which hold them, and any object placed within
the. jaws is firmly seized and held; but this cannot
be viewed'in the light of yoluntary attack. :
The sum-fishes indieaté unusual provisions for
ofiensive. warfare, ¥ These are closely-allied to the
sharks, and sgverfl species have been discovered.
The npper jaw is prolonged iato a projecting flat-
tened snout, the greatest length of which seems to
be about six feet, On the lateral margins of this
snout are set, “orizontally, numerous sharp pikes
similar to teeth, which exkibit a formidable edge,
= and if wielded with force inust be a most powerful
: and dsngerous weapon. . The true teeth of the ani-
mal are placed on the juws, gomewhat similar to
thoz. of the rays and some sharks. |
The Pristis antiguorwn is one of the largest
species, growing to the length of from fifteen to
sixteen foet; at leust such is the size of the speci-
mens hitherto met with. The general colour is a
dull grey, growing paler as it approaches the under
parts; where: it ig rearly white. The wood-cut
will ghow the form of the snout, or saw, which the
small sise of our other figure scarcely details, suf-
" ficiently. d
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Snout of P. Antignornm, Zath.

The saw-fish is said to be one of th. moat formi-
dable enemies of the whale tribe. Though so much
smaller, it attacks and even overcomes the Green-
land whale. It seems probablc Fawever, that one
saw-fish is uneyual fo such a wctory, and that
several usually: attack *the whale in concert, = Mr.
Yarrel, in his recent wor's on British Fxshes, rcfcrs
to an account of+a combat, on the west coast of
Scotland, between a whale and a ébmpany o *saw-
fish, aided by an auxiliary force of thrashers; the
sea was dyed with blood from® the sfabs inflicted
in the water by the serrated sgouts of the saw-fisl,
while the thrashers, watching their opportunity,
struck at the unwieldy animal as often as he rose
to the surface for breath. We shaﬂ 111ustmtc this
form farther by the 3
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: CIRRATED SAW-FISH.
- : Pristis cirratus, LATHAM.
= _ PLATE XXVIIL
P. cirratas, £-fh-irans. Lin. Soc. i, p. 291. flg. 26.

A NATVE 02 the New Holland §eas, and apparently
yet not very common ; its principal characteristic is
the presence of two cirri on each side of the snout
‘or saw. The spaes of the saw are irregular, three
smaller or shorter,ones being placéd between each
lerger, . The mouth, whére the true teeth are
placed, is furnished with five rows of minute, but
very sharp tecth. The colour *is a pale brown,
shadiug below to white.

The smword-fishes pra«cné another formidable ar-
mature, which is capable of being employed with
immense force. Théy have been separated into
two subdivisions, both armed with the clongated
snout or sword, as it is popularly called, but differ-
ing in the want of ventgal, and in the forward posi-
tion of the dorsal fins, and t5 them has been applied
the name of Xiphias, 0= sword-fish; while the
others, by which we ghall illustrate the form, has
the dorsal fin large, while the ventral fins are re-
presented by long and slender filaments. Another

»name has been given to them, the

Ay



INDIAN HISTIGPHORUS.
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*  Histiophorus Indici.
- - - ”

PLATE XXIX. - -

Brovenr, according to Cuvier and Valenc_ionncs,‘
from India by Banks, and from ¢he Red Sea by
Eherenberg, will’serve as an illustzation. The form
is rather graceful, and “this is heightened by the
ample dorsal fin. Species have been taken seven
or cight feet in length, and, according to those
naturalists who have scen the fish newly takes:, the
colour is of a brownish-red on the upper parts; the
body is covered with large an lengthened scales.
The sword-fishes are of mild &nd gentle manners,
living chiefly on marine yegetables, and seldom
attacking other animals, except in self-defence. On
such occasions they become lold and active, main-
taining fierce combat with -'ppwerful' whales, and, as
has been alleged, even: with the crocodiie; when
thus engaged, they inflict wounds not less deadly
than those given by ‘the saw-fish, as the weapen,
though not serrated, is of much harder consistence.
The Xiphias gladius inhabits the Atlantie, frem
the northern ocean to the south temperate zone,
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and also the Mediterranean, It attains the length
of fifteen, or even twesty fect, the sword being then
four or five feet bug; this_sword is merely a pro-
longation of the snout cOvered *with skin, and
flattened into & swofd shape. Though this pro-
jection is far from bemg sharp, either on the mar-
: A so

*zins or at theepoint, yet, when urged forward by
th® rapid modion of the animal, it ha$ been known
to pierce a thick plank of wood. This Yact, referred
to byeI™in jn ancient times, Has often been called
Jn question ; but it appears to be sufficiently authen-
ticated by recent instanges, a piece of plank, %on-
taining part of the snout of a sword-fish, is exhibited
in the British Museumn. Stveral® instances of this
fact are mentioned by Cuyier and@ Valenciennes;
and gpeciméns are preserved, in the Muscum at Paris,
of the sword imbedded in parts of vessels, which, it
is comsidered, the fish had mistaken for some large
whale, or other marine animal, which they had been
in the habit of attacking.

Nature has furnished a great proportion of fishes
with a more than nrdingrily powerful array of teeth
which are used to secure theis prey, but not, we
think, almost’exer‘nycither defensive or offensive
weapgns ;%and we have geen very formidable weapons
in the swerd and saw-fishes. There are, however,

e * ®otlrer modes of securing their prey for which suitable

pn.)visioﬁ has been made; @ vemy curlous one is

e observed in %the fagily of Chatodon, a tribe' of

o, °®fithes remarlgable also for their often singular forms

and for the beauty of their col.onring. Those pos-

:
:
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sessing the curious property we ‘are about to describe,
and where the jaws are elongated, have been placed
in a sub-genus by Cuvier and Vglenciennes, under
the title of Chelman. ©

The singular mode in whith one of this genus,
the Chatodon rostratus or jaculators strikes down
its prey, will excuse d*few wordg of digressions
here. It appfroaches with gentle captipn fo withtin
a few feet of® the' aniinal it seeh to make prey of ;
it then projects a drop of water from it month at
the inscet with an aim so unerring as seldom fails to
brin} it down, and secures it from escape. This®
gpecies has been kept in a'vessel gf water for the
purpose of cxnnamng more narrowly‘thm unusual
mode of overcoming its' prey. If an insect be fixed
on the edge of the vesse],. or held on the end ot a
stick \mlun redth of the missile drop, the fish ‘goes
on repeating the dischange,’as the fnsect doat" 1ok

fall, while it hardly ever misses its aim. On these

gccasions it seems to be provided with adarge supply
of water, asit perseveres for a eonsiderable time in
projecting drops to the distance of four or five feet,
without any appeargnce of faking in a fresh supply.

Another example of *this mlglllumcmre used
in securing their prey is seen in the =

o
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LONG-BEXKED CHELMON
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G E
- o Cheimorslengirostris, Cuv. & Vitn,
gk o) 4 '

o @ = PLATE XXX,

o
-

Iz is,found in the Tndian ocean, around the cbasts

of the Society Iglands, and the Isle of France. The
form is not zmt._lculaﬂy elegant, but the colouring
18 remarkahle from the deeided marks of black on
the sldes of the head., It appears to be a rare
species ; and we have copipd Valeficiennes' figure,
wrn.the view “of diredting attention to the better
ascertaining of the manners generally, and the
mode in which it uses the provision of its beak. .
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ECONOMICAL USES GE ‘EISHES.-'
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r Evex*from remote antigiiity the seas have furnished
an abundant supply of food “for may, and the fish-
eries there carried ‘on give employmgnt to no incon-
siderable part of the population of the entire globe.
When we consider the ‘extraordinary fecundity of
s many kinds of fish, and indeed, of most of those
/J which are used as food, one i¥ at no 18ss to account
for the immense shoals in which they swim, and the
myriads which people every sea, lake, and river,

¢ ‘ affording,” as Mr. Barrow observes, * an inex-
bausible harvest, ripe for gathering at all seasons of
c 7 the year, without the, labour of tillage, without ex-

pense of seed or manuré, and gvithout«the payment

of rent or taxes.” Accordingly, the fisheries ig this

country have all along regeived the attentiof due to

- them by Government, and statutes have been enact-

/4 cd for their extension and promotion. One of thie

, measures from which the most impostant results .
were anticipated, was the giving of bounties to thos» -

engaged in the fisheries, and although this certainly

‘

.
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had the effect of increasing the quantity of fish pro-
duced, yet it is*very.questionable whether that re-
sult was attended with ultimate success. Although
the bounty system is now discontinued, and the
* number of thsse engaged in the fisheries much re-
duced, yet, according to Mr. Barrow, the value of
the entize annual produté of the foreign and do-

nestic fisharies of Great Britain # as much as .

£8,300,000 ; and, although thé acturacy of this
estimcte 1= disputed, and everr by a most competent
judge*® reduced to less than one-half, yet the fisheries
muct ever be régarded as an important soutce of

national wealth. Besides giving employment to

some, and contributingste fhe necessities of others,

. the British fisheries may ke considered as a nursery
in which are reared a.large portion of our finest
geamen, furnishing a ready supply from which to
Hi¢-uit the navy and the merchant service.

The Dufch owe much of their prosperity to the
fisheries, and so do the Americans, always noted for
their enterprise ard the zeal with which they carry
on their undertakings. The French, too, and many
other nations, carry on this branch of industry to a
greater or les extent. 0 .

Perhzps the esteem in which fish is held as food
(in this-country at least) cannot be better illustrated
than by attending to the, fact, that 120,000 tons of
fish are annually imported into the metropolis alone,
and in order to procure this supply, whole fleets of
~essels are employed, manned by their thousands of

* Maculloch.

Q
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not merely British, but even*Dutch and French

- fishermen; bringing' fresl. fish, such as cod for in-

stance, from a distance of mahy hundred miles, as
from the coasts of:Scotl':nd, and*even from Nor-
way.

From the class of fishes are pmc.ﬁrcd not only .

articles of food within ths reach even of the poorest,
but luxuries pnd delicacies to be s&h only at the
tables of the rich, although few weuld "now-a-days
be inclined to go the length of Some Roman epi- _
cures, who are known to have given ipwaris of
£80 for a single fish, one too of no great size, and
held in light esteem at the present day. Besides
these, isinglass or fish glue, as weil as the caviare
of commerce, are both obtained from the sturgeon,
and a kind of shagrecn is prepared from scveral
fishes of the shark family. The scales of sume
species are used in thé' manuficture of artifi~id
pearls, and excellent oil is got from the liver of
many others. Fishes arc sometimes used by the
farmer as manure, but only when' very abundant,
and besides, those which are genérally employed for
this purpose, are from their small size unfit for food,
and would otherwisé' be useless. I:mt}y, among the
economical uses of fishes it will bu proper to include
the pleasure affordéd by angl'ng, although bota Dr.

Johnson and Lord Byront have denounced this pur- -

suit as at once absurd and cruel, and would fiyin
condemn all its votaries from the days of Isaac Wai-

ton downswards, as at best but cald-blooded mortals, ~

devoid of the better feelings of our nature. Yetit

0
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is regarded by many, and we think with justicc, as
a delightful pastime, the suurce of much enjoyment.

To enumerate merely, all, or even the greater
part of those fishies which.are ufed as food by man,
would be a tagk not.easily to be accomplished ; we
ghall, therefore, and in strict accordance with the title
at the bqgmmn" of this chapter, confine our obser-
vations to a Tew of the most important in an econo-
mical point of sew. Accordingly, sve may begin
with the cod, as it is, perhaps,, upon the whole, the
most impor tant.

Before the discovery of the immense supply of
cod to be found on the northern coasts of America,
the principal fiShery was cayried gn off the coasts of
Iceland and Norway, as yell as the Orkney, Shet-
jand, and Western Islands. A great part of the cod
taken on our own shores is eaten in a fresh state,
sl vessels have been conStructedin which the fish
are brought alive from a considerable distance, to
supply the markets of eur large cities, especially
the metropolis.  But it is on the great banks of
Newfoundland and Labrador that the cod fishery 1s
carried on to its greatest extent, by the Americans,
British, and Frenel, but especially the former. Here
the cod is found ia iimense shoals, and indeed this

. is lm.dly to be wondeved at, wlten we consider that
- nine millions of eggs havé been found in the roe of
asingle individual of this specus. A few years ago,

ic was calculnted that about ten thousand Bntu},
seaman were empleyed in the Newfoundland fish-
erics, mdepmdeutly of perhaps an equal number on

(-]
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shore, engaged in preparing tle fish. Cod is there
prescn"cd in two ways. and is called respectively
green, or pickled, and dried c6d. Most of the dried
fish exported from Newfoundlanidl by British sub-
jects, is sent to Spain, Italy, and other Catholic
European countries ; the rest goes to the West Indies
and Great Britain. -

The British Government have nu4-discontinued
the plan of giving bounties to those erfgaged in the
cod fishery, but the I rcnch,. a$ late as 1829, in
which year 400 ships were fent out by *iem Lo pro-
secute this fishery, gave bounties to the amount of
£60,000. In order to deseribe the manner in which
this fishery is conducted, we cannet do better than
give an abstract of an account by-Mr. Audubon of
“ Cod Fishing at Labrador.” The American vessel.
used for this purpose, are cdmmonly either schocners
or * pickaxes,” of about one hundred tons or so,
manned by twelve men'; and each vessel is provided
with a small boat for every two of the crew. The
wages of the fishermen vary from sixteen to thirty
dollars a month, and spirituous”liquors are seldom
allowed on hoard. The baits used, are at first mus-
sels salted for the parpose; then capelins, and often
the flesh of gannets, and othcr s2a-fowl® The vessel
being in a convenient harbour, at three 'clock. in the
morning the boats proceed to the fishng banks
several miles off, and anchor in a depth of from ten
to twenty feet. “Each man has two lines, and the
fish are unhooked when drawn up, by throwing
them across a bar of iron. The boats, after being
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filled, return to the sessel, and the fish are thrown
on deck by means of a polz armed at the top with
aniron hook. The hoats again return for more fish,
of which Mr. Audubon coleulates, each boat may
procure 2000 per diem, and, in the mean time, the
men on board procoml!to clean the fish, which they
do in the fullomng manner.  One breaks off the
head, throws ¢ “overboard, and rips up the belly.
lIw neighbour tmN out the entrgils, Separates thc
liver, which he throjvs into a cask, and casts the
rest overboa'd, A third person separates the back-
bone, and throws the fish into the hold, where others
are busy in salting and packing the whole. Such of
the fich as are mtendcd to bg dried, are, after being
salted, laid side Ly side in the s“"’c— and allowed to
semain thus erposed for some time, after which
they are piled in heaps, the process being now
eampleted.  When the cnp\:lmq approach the shore
to spawn, the cods follow them'in prodigious shoals,
and immense numbers of the latter are caught in
seines and other nets, although this mode of pro-
cedure is prohibited by law, a large proportion of the
fish thus taken being 't.to"oﬂu-r useless from their
small size. I’uml]), Mr. Audubon considers, that
whatever b& the riewns of the fishermen, if the
seasor. is favourable tk ey are generally well repaid
for their ]‘zbour, and he his known of individuals
engaged i Jn this fishery wio procured an indepen-
doace in‘the course of perliaps ten years.

The cod is"canghton our own coast by means of
tofig lines, which are always shot across the tide,

-
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and allowed to remain for about six hours. The
hooks are placed at }egular disfances along the ling,
baited with mussels, limpets, or other shell fish, and
sand eels are sometimes ufed with great success for
the Same purpose. At other ﬁmes, «he fishermen
use hand lines, of which one man is able to manage

two, each with a couple of hoole, agd in this way, ~

Mr. Yarrell mentions, eight men um'u bzox knowh
to take eighty%scor® of cod off lhc-Doggvr Bank, in
the course of a single*day. # ® s

The value of the cod, as an article of food, both

-

in the fresh state and when dried, is too well knewn

to require any comment. In Icelgnd and many
parts of Norway, *it fonns, perhap the principal
food of the mfmbltants,'ulso in Sweden, where it .
has been fished for ever since the middle of the
14th century. The liver, which is large, fum:shes
oil of excellent qllﬂll(), and fo give dn idea of sthe.
extent to which it is used, e may mention, that in
1829, the Labrador and "Newfoundland fisheries
yielded oil of the value of about £18,000. By the
Icelanders and l\or\\cglans, the heads, as well as
the bones, are given tp their cattle as food, and good
isinglass is nndc in Iceland from th\. swimming
bladder. The tongue is constdered a delighey, and
the gills are used as bait., In'fine, almast All parts
of llus fish are useful to man. ‘
Many other speaies of the cod family, besides thit
Jjust mentioned, furnish food mare or less excellent

for man. Of these we shall enumerage the most *

important. Though of smaller size, and perln;n
. M
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inferior to the cod, the haddock, Morrhua aglefinus,
8 is much prized as an_excellent Article of food, both
when fresh and in the dried state. It is taken
abundantly on all our shdtes, egpecially on the eas-
tern coasts, ard is fithed for in the same way a8 the
cod. The haddock ds said to be in best condition
_in the monghs of Novembtr and Deéember, as well
ds in June and Jely. The whiting, Merlangus vul-
garis, is a much dsteemed and &elicate fish, found
on allsouxz coasts, but ghe greatest numbers are taken
in the winter months, when large shoals approach
the. coast to spawn. It is sometimes eaten in @ dried
state, but is preferred When fresh. When of small
¥ size, being then known bf the aame of sillock or
podley, the coal-fish, M. earbonaxius, is considered
as a delicacy, and even equally so with the preced-
ing, and at certain seasons forms a principal part of
ife. food of the poorer classes in the Hebrides and
Orkney islands. When of large size, it is generally
salted or dried, and is af best but a course fish. Tt
15, however, sometimes veryabundant, and Mr, Couch
says, that onthe Cornish coast, he has known four men
to take with the rod*and ling twenty-four hundred
weight of thés fish in the course of a very few hours.
The poVlock, B Pollackius, is another coarse insipid
fish when of ordina¥ size, found in Britain, North
*  America, Asia, and the Indics, and, according to Dr,
_Richa=dson, * very good bread” may be made from
the toe. The hake, Morluccivs vulgaris, though
found in all the northern seas, is in this country
most abundant on our southern coasts, where it is very

”
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destructive to the pilchard, a fish to be afterwards
mentioned. Off the coast of Waterford the hake, is
50 abundant, that one thousand havye been taken with
the line by six mew in th® course of a single niglit.
It is also fished for in the Meditertanean, and is
usually salted asid dried, but l#itle being caten in the
fresh state. "The ling, Yota nmmdedend the tusk,*
Brosmius vuljaris, are two othee largeczd coarSe
fish, taken on’ our®own coast, prikcipally among the
northern islands, and’a gréat portion of what ¢sthere-

procured is exported to Spain and other Cntholi::. %

countries, where they are eaten in large quantities
during lent. The oil obtained frgm the liyer of
the former fish, ‘b’csidc’g being used by the poorer
classes in many*places for ordinary purposes, has,
been rather extensively employed internally, in cases
of sévere rheumatism, and often with great success
but it is*said, that a person Svho had taken ite for
some time continues to exhale a disagreeable odour.
The air-bladder, or sound of this fish, is used for
the same purposes as that of the cod. The diffe-
rent species above-mentidned, constitute, collectively,
what is called the wjite fishéries, which give more
permanent employment thap almost any other.
BN R
We shall now consider, the ‘salmon fishery, which
in Britain is principally arried on in the Scotch
and Trish rivers. Unfortunately, however, #s valie

has diminished fully one-half of lnte years, owing to  »

the scarcity of fish, which is accounted for in various «
ways, some attributing it to the great intréase in the
. -

("
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0
number and kinds of water-machinery, others again
to the prevailing use-of lime as a manure, of which
part is carried dewn by the floods, and destroys the
fish ; but it is now generally considered as owing to
the enormous”extent to which poaching is carried
on during close time, when the breeding fish can
easily be" de~zoyel. In order to protect this noble

* fish, whisl. has justiy been considered as private pro-
perty, as much sc’as the different kinds of game,
varic's stututés have been enacted by Government,
and these now in force fix the duration of close
time between August apd January, according to the
circumstances «f different rivers.

The salmon is caught in, our rivers and estuaries
in nets of diffierent kinds. What are called stake
nets, are used in friths, estuaries, and the mouths of
rivers, and are constructed, by fixing a line of stout
pofcs in the miud or sand, ata place of edsy access
at low water; between these poles is stretched a
strong net, conducting to a labyrinth in which are
enclosed such fisn as come in contact with the
meshes.  This kind of net is often carried far
out to sea, sometimes emploging several miles of
nefting, Saimon_arp taken at the mouth of the
Forth, avove x.llon, ip bag-nets, whith are dropped
into the stream or currert of tide from a kind of
stage or platform run out from the bank. Whenever
a'fish énfers, a man in readinest puils up the net
and secures it.  Many fish. are caught in yairs,
somewhat similar in construction to stake nets,
although on a much smalier scale, and sometimes

»
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- constructed of wicker work ifistead of netting. But

H

~called coracles, carrying ‘each a single man*. Thero

perhaps more salmon «are taken by what is called
the coble and net fishery, thin by any other method.
This is carried on in lagge streatfts, such as the Tay
and Tweed, in the following panneg:—A small boat
of a peculiar construction, called a coble, managed
by a singleqman, andesarrying at the sfern a long
net, one end of which is fasfenied to the shore, is
rowed out igto the stream ; thenet, which is heavily
weighted, sinks to,the bottom, and is_kept nearly
perpendicular by means of large float® in ifs upper

‘maygin; and, as the boat proceeds, the net continues

dropping into the water,sdescribing, by the time
the coble reaches the shore, a complete semicirele.
The whole net is ther dragged 5 the bank; some-
times by the assistance of a windlass, Higher up
the rivers, seeirs are formed, by building® a*dyke
across the stream, generally one of swall size 3 gl Ghis
dyke are several apertures, leading to enclosures of
different kinds, ealled eruives, iuto which the fish
enter, and are taken out at, convenience, being
unable to find an opening through which fo escape.
The salmon is also taken on the flats of the Solway
Frith, by means of funnel shaped ngts fastened to a
pole, which are used duringsthe chbing gnd flowing
of the tide. " In the Welsh #ivers, salmor ar® fished
for with a kind of tramel net, from Small boat®

* Salmon are sometimes taken by means @ loose nete, in®"
the meshes of which the fish ace gilled and casily toker.
About five years ago nearly 800 wero taken¥at one bawl in s *
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are, besides, some ofher contrivances for netting %

this fish in common use incvarios parts, which it
would be needless to mention. Many ‘fish are killed
during the period Swhen thay ascend to the stream
heads for the purpose of spmvnﬁxg, by means of
what is called a leister or waster, an instrament
somewhat similar to a harpeca, or perhaps still more
so to a trident. Salmon are speared with this in-
ctrument by torcn-light, and the ofishy which are
sometimes o,f: very large size, though often unhealthy

at this seasony bewildered by the unusual glare of

; Jight, and the splashing in the water, are easily dis-

covered, and followed from pool to pool, till an

opportunity of striking them s affprded. Besides *

these methods for destroying Salmon, no small num-

bér is annually taken by the rod, and this kind of |

fishirtg has probably now arrived at the highest pitch
of pexfection. Amgling for sdlmon (in the Bweed at
Jeast) is allowed for a month after the net fishing
has closed for the season. © ,

The greater part of the salmon taken in the Scotch
Jivers is sent to the London market, principally
packed in ice ; comparatively little is sold in the
neighbourhood of the fishing stations, and much is
dried, pickled, o otfiefivise preserved. 2

In nihny, parts of Nofth America it is very plen-

 Giful, beind annually exported from Newfoundland
alore, of the value of, in 1815, £14,000.- This

g hny'von the cast,gpast, probably by & net of this kind. Dr.

“young relates an extraondinary capture of 1452 snlmon by

5 sor‘jn Irish fishermpen in the year 1776, at one drag of a eingle
net.

A\A‘./_
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valuable fish is now very rare fn the United States,

where it was formctly abundant, in consequence of

the number of kteamers plying on all the navigaGle

rivers. It is now confined, we aré informed, to the

north-castern states alone. J%a the,arctic regions,

the salmon oecurs in such profusion, that 3378 were

taken at one*haul in t®e mongh of July and Sir,
John Ross obkined a ton weight,of salmoi from an

Esquimaux ia exehange for one«rtwo knives *.

The whole of the numerous specie® composing o
the family Salmon id.a:, may be regarded as furnishings
food, excellent in its kind% for man, but none of

. . . .
them, in this couptry % least, are of equal impor-
tance, in an eqonomidyl point of view, with the
salmon which we have just treated of at consider”
able length. One spccics,.howcvcr, well knowh as
the salmon trout, is so abundant in the Scotch rjvers,
and attains such a large size, as to be frequently
sold for the young ‘salmeh, although much inferior
according to some. ¢ Two hunglred are frequently  °
taken at a single draught of a sweep net, and three
hundred have occn.si.onally Been' counted.” In fact,
the different kinds of trout, and otheg salmonide in
this country, are better knowll & affordigg amuse-
ment to the angler, than as food for man. ,Tifere is,
s .

- .
* The Norwegian rivers have long been known to prodjice
salman of superior qialitysand from the nature of {lie streagns
in which they are found, the mode of tuking shem varies con- ,
siderably from those in common us® in this country. But,
from want of space, we shall not stop to gaumerate thém? e
however interesting they may be.

- -
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howeyer, one excepuon. Tt is 5 small fish, the
smelt or spirling, Omicrus apertanus, found abun-
dasitly on the British coasts, and much esteemed as
a delicacy. "It is'generally taken in greatest plenty
at the mouths of largs rivers, or in estuaries, as well
as on sandy shores, in small nets, and always com-

ands a veady sale.
mands a ready sale.
2l -'— Ty - T ?
We shall now’proceed to give an account of the
fisliery for the mackarel, Scomler, scomber.
This beautiful fish annually visits our coasts in

‘immiense shoals, and its fishery gives ample employ-

ment to thousands in the spring and summer months.
It is said to be 1#¥best condision in May and June,
and should be éaten when very frosh, as it can be
kept in a fif state for food oply u few hours,
Mackarel are caught either with the hook and
Iize, cr by the dnftnet, the Iatter being generally
preferred, as by it larger numbers may be taken.
The net in question is 20 feot deep by 120 feet in
length, and the size of the mesh is usually about
two and a half inches. As many of these nets as
are at hand are joined together by a strong rope,
and thrown out when the fishing vessel is in full
saik  The whole cxtent of netting, which not un-
frequéntly gxceeds a 1aile in length, properly sus-
pended by corks, but.without any lead to sink it,
being shot out, the boat is fastened to one end of

the drift-rope. and rides ns it were at anchor, the

Strain of the vessel keeping the net in a state of
extension. In the morning the whole of the nets
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are hauled in, and the fish, which during the night
had got entangled i the meshes, are taken out and
conveyed to shore, generally by other boats, leaving
th® fishermen to resume.their former occupation.
By means of these nets artonishing numbers of
fish have been taken in a sipgle night; thus, Mr.
Yarrell states, that on dve 30th of _._I_\me,, 1821, the

“value of the eatch of sixteen bQi}.S"li'(;Il’l E.owestcﬁ'c
.amounted tor£52562.

Mackarel are also caught by a species of gugling,
by a line heavily weighed and fastencd to a stout
rodswhile the vessel is under rapid sale. The bait
used is cither a portion of a small fish, even the
mackarel itself; or else « piece of s@irlet cloth, which,
strange to say, is for them at all timies a deadly |
bait. Two men, in this way, it is said, may capture
from five hundred to a thousand fish in the course
of the day. That the mackarel fichery is cf ze==
siderable importance may be® concluded from the
circumstance, that off thie Suffolk coast alone this
fish is taken of the annual valye of £10,000, and
that too in the space of only six weeks. The macka-
rel, though considered a soraewhat dry fish, is never-
theless held in high repute, and, when the take is
considerable, on account of whe slort time it will
keep fresh, is sometimes sbld at a very low rate.
Thus, although in Seotland,” where it is rarcl_y §0-
plentiful as a little farther to the south, it is seldam
within the reach of the poorer classes, yet in Nor-
folk, during last summer, e sai abundance hawked
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about at the rate of fvo a penny, though this is far ,

from being the usual price.

In North America, especially off the coastsgof
Labrador and Newfoundlafid, magkarel of different
species, however, océur periodically in prodigious
shoals, and their arrival is eétgerly lookoed for.

A fish nearly allied to thie preceding, the tunny,

Thynnius vulgaris yas well lafown® and highly

* prized by the ancients, having constituted from the
carliest ages, according to Dr. Neale, a great source
of riches and commerce to the nations inhabfting
the shores of the, Mediterrancan, and, in fact, being
the principal food®f the pedple of Bithynia. We

. shall have ogeasion to speals of it at greater length
hereafter.

We may noy pass on to the consideration of thie
herripg fishery,»and there is perhaps no one fishery
in any country which has ¢dme so much under tle
attention of the legislature; or given rise to so much
speculation.  Fishing villages were built, and com-
panies were formed, which were all eventually un-
successful in their objefts, Tl&en, soon after the
commencement, of the present century, a fishery
board wasgstablishéd f:’) Government, and a bount:y-
was gi?enpnot merely on the tonnage of the vessels

r Q;mnloyed in the fishery, but also on the number of

barvels psoduced, which boupty on the latter, for

e cleven years, was equal to half the value of the her-

rings as sold bg the fishermen. This bounty of four

» ©
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shillings a lmrrel,. naturally h&d out great induce-
ments to begin the shusiness o.f hemring curing,, a{ld
gave rise to muth speculation. The fishery was’of
course extended, and the number® of hzrrings pre-
duced much increised. By gnd bze the bounty
was gradually diminished, ayd, in 1820, entircly
done away. The policys thig measure is unques- «
tionable, as hepeeforth the supp]yaWill be more pre-
portioned to the real demand. .

'.!'hc Dutch hx.u'e heen lon.g engaged il.l tﬁsﬁsﬂlery, 5
which, at one time, was said to have giten employ-

mentyto one-fifth of the whole population of Hol- o=~ _

land.  Though this estimat® is now generally con-
sidered to have begn overrated, y#no doubt much 3
of the prosperity,of that,country tHen depended on_
the fisliery in question, ang it is even now a pro-
verbial saying, that “ Amsterdam is founded upon
herring bones.” The Dutch,haye akvays beey ac®
knoywledged as superior in the art of curing herring
to any other nation, and ¢heir herrings, not many
years ago, brought double or evgn treble the price
of the British article in .very European market *
The British fishermen, though long encouraged by
a bounty from Govfnment, as befoyp mentioned,
yet failed in producing an articte ®hish cangompete
with the Dutch herrings, an® for obviouserefsons.

The Dutch carry on the fishery at sea, ind from ®.

a -

- . L d

" One grand olject of the fishery board whs to attempt
bringing the British herrings to a 18vel with those of the ,

Duteh, but they signally failed in accomplishirg that object.

- *
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{ the small quantity #hich their vessels are capable
" of containing, in order to cover the expense of fit-
tifig out, and ensure Some profit tothemselves, can
only do so by préparing their few barrels in a very ¥~
superior way, INorg as a delicacy than a staple
article of food. The British, again, fish in the neigh-
i . bourhood of their own coasts, and «the immense
.+ numbers of fisnwhich they take can,only be either
disposed of when.. fresh, or cured by them in the
_most expeditious ;\'ay, and thejr profits are insured
by seiling « large quantity at a very low rate.

) .~ The value of the herring fishery in this copntry
- has been long progressively increasing. The fisheries

in the north of Scotland, for instgnce, have been of
* immense benefic to the ngighbouring counties, and
' “have opened up a mingof wealth not easily to be
' exblausted. Thus, according to the Parliamentary
eposts of thet date, in the year ended on the 5th
April, 1819, the astonishing quantity of 340,660
v barrels was landed from she fishery and cured, and
of this, 227,162 barrels were exported from Great
Biitain, chiefly to Ireland, the continent of Europe,
the West Indies, andseven to Calcutta. OF this s X
quantity only one twenty-secoiid part of the whole q
was taken by English fishermen, the rest was the |

proditce, of the Scotdsh coast, the little town of 4

: ‘Yick furnishing nearly one-fifth-of the whole. .

1 » The herring is taken in drift nets somewhat simi- = ..
. _ Jar to those employed for mackarel and pilchards, —/
‘and much judgmedt is required in laying them to
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the greatest advantage. A dali night is "ene'rally

most successful :md th® dragving (hc nets in the

morning is said*to present a very animated scene.
Herrings are catgn both when fresh, pickled, or
dried. In the fresh state, in towns indhe neighbour-
hood of the sea, the consumpstion is at times enor-
mous, for the®herring fulfisleaggory cheap article -
of food to all elasses. We recoleat _seeing.this fish,
a few years #zo, ®old in the str&:ts of I)dmburgh.
for several wecks, at the rate of tweglve ﬂ&a-mnny .
In_this country the hest pickled herrifig are con-

sidered to be those from Lochfine, on our west qpast, = == o

and this is owing, not so mhch to the greater atten-
tion there paid ime curife them, as to theu- original
superior excellence :mdqm'ger size, " o

Another fish belonging to the valuable farpily of
herrings, the pilchard, Clupea pilchqrdus, though
not quite so large as the berring, é yet oftgredt
importance in an economigal point of view, when
we consider that the aveghpe value of the pilchards
taken annually, in Cornwall «lone, is between
£50,000 and £60,000. In 1827, the total amount
of capital invested in this Yishery was £441,215,
giving employment to upwards of tcn.thot'md per-
s0ns, ﬁshcrmcn and othgrs, -

This fish is met with i various parss of the
European seas, as on. the coasts of France, put®
especially those of Conlwall and Deyon, where there
is an extensive pilchard fishery dunng she monthsof .
August and September. As faf back as the days,of
Eljzabeth, statutes were enacted for The profcctloq

-
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of this fishery, and fhiere was, until lately, a bounty
of 8s, 6. on every hogshead exported.

“Pilchards are cnugixt. with seans 8r drift nets, but *
principally with the formex By means of one or more
seans, each of which is 360 feet in length and 36
in'depth, a shoal is englosed ; then the bottom of the

~ met is drgwn togethsr by apeculiar contrivance, and

the fish, thus ‘preyented from escaping, are taken
out at low watersin small bag metse Sometimes,
‘accordjpe to Mr."Yarrell, the quantity enclosed is so
great, that 4 weel may elapse before the whole can

= be conveniently disposed of, a part being taken up

every night. Seven thousand hogsheads, or about
twenty-four millions and a kalf of,pilchards, are said

" to hitve beeg takeén at once ffom a sipgle shoal, which,

“however, may cover an extent of several square miles.
Drift-nets, as we said’hefore, are also used for the
samg.purpose,.and several are joined together when
required, sometimes extending three quarters of a
mile.. The most suceessful time for using them is
during a hazy night, with a slight swell or breeze.
nets are drawn soon after sunset, and again
before morning, and it is considered a moderate
capture if from five to ten thousand fish are taken
in a single night. %
Such gs are intendcd for exportation are pickled,

* and afterwards packed in barrels by means of great

pressure, which reduces the bulk of the fish to one-
tiiird of what it formerly was, and during this pro-
cess, there is obtaiiied a coarse but pure oil in the
proportion of three or four gallons from a hogﬁnc-ud
> L
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of fish. The mxxture of oil} bhod, and pickle,
which exudgs fron# the ammense “heaps into which
the fish are pil8d before undérgoing the process” of
pickling, is used in largmquantity®in thé neighbour- .
hood as manure. ~The fish itgelf, when very abun-
dant, is sometimes used for thg same purpose, thoflgh
not to the same extenwas next spegies to be,
mentioned. §t is said that n%pﬂchm-d is sudfi-
cient to manwre a square foot ofland

Besides furnishing fresh food for the P -_gclasses
in the neighbourhood, pilchards are ewported, it is
saidg to the annual amount of £50,000, pnncxpally\
to the West Indies, along with herrings, for the use
of the slave, or rgther megro populxﬂnou there.

The sprat fighery iie this country is carried én
during the winter months, after the tefmination of
#he herring season. This*fish, the Clupea sprattus
of authors, is principally taken mkstuuneq‘ anel
elsewhere, in large bag-nets of a peculiar construc-
tion, from what are called stow boats, on the
Kent, Essex, and Suffolk coagts. The quantity
taken is sometimes enormous, and the greater part
is used to manure the laed, forty bushels being
required to the adte. Sprats, morgover, are not

L]
“unfrequently, despite of theis small size, eaten in

Y

great numbers, being sometdmes excessiygly®cheap,
and in Edinburgh, fg® instance, this fsh, there®
knoym by the naine of gafvie-herring, is ocgasionglly
hawked about ir’ cart® at a very low rate. e o8
A large species of herring, tise slmd, Clupea alosa, *
is found to enter certmn of our rivers at &taled o®
periods, for the purgose of spawningeat which time
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great numbers ame cabight, principally, it is said, in
the Severn. Iteis then much finé:: thanswhen taken
in the sea, and the flesh more deticike. It is taken
in-ulmost all our northern®secas, even the Caspian ;
but is more abundant in North America, and there
of more importance to,man than elsewhere.
Thewhite-bait fishsry, agtarried on ih theThames,
isone of peculiarspderest, not to saysproductive of
considerabls berefit to those concérnefl, on account
of the esteem in which it is held by the Londoners,
who resort fn vast numbers to Blackwall, Green-

-~ wich, and other places where it i5 most abunsant,

to enjoy a fish dinner fh certain taverns of white-
bait notoriety. According %o M. Yarrell, white-
bait, Clupea alba, are takes® in long bag-nets from
vessels moored in the tide-way, and the fish are taken
ont by \mtying the end of the hose, and shaking it
into Me boat. ¥

As this fish has lately been discovered, among
other places, about Queerisferry, and in the Solway
Frith, where it has not been disturbed, its fishery
in these places might he turned to some account, as
remarked by Dr. Parndil, who was among the first
to diseover it in the localities jxlxst mentioned.

We sball notv fasé on to consider another series
of fish th Pleuronectiflor of naturalists, or flat-fish,

* the taking of which is calledsthe flat-fishery.

The p'aice, Platessa vuigarix, is held in high-esti-
mation for fhe table. It inhabits sandy banks and
muddy places in thé sea.” It is often taken with
Jines, but, in the south of England, where it some-
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times oceurs in such extraordinary abundance that
Mr. Yarrell has Khowr great quantities of plaice,
averaging thres pounds weight cach, to be sold at
one penny per dozen, 9 is caught in trawl-neéts,
whenever such can be used.s On athe Norwegian
coasts, where the seq is remaskably transparent, this
fish is often® taken of “ery Jarge size ky a short
spear with a ¥ine attached, whigh is dropped ddiyn
upon them, @nd not only the pldice, but many other
kinds of flat-fish are thus seeured. [l o
The mud-flounder, P. Josus, is another yery com-
mamsfish, although much inferior in quality to the
preceding. Sandy or mulidy bays, or inlets, but
especially brackish walter at the mouth of rivers.
which it sometimes ascands a considerable way dur-
ing floods, produce this fish in the greatest abun-
dauce, and its capture is attended with Tittle or no
difficulty, as hardly any kind: of bait will eomé amiss
to it. . In the Thames, 'vast numbers are caught in

" méts.of a peculiar kind, s§ constructed as fo'enclose

and seenre all the fish within a %mited space.

\"é_hp}v Passion to one which sometimes attains
an Enormous size, if is everl said that three or four

+ hundred . pounds is no very unusual weight for the

fish in question. Tt is the hn!_'if)ut: Hippoglsssys vul-
garis, but unfortunately this large fish is ot much
esteemed, © its flesh,” ticgording to good authority,
“though white and firp, is dry, the musedlar filye
coarse, with but Tittle flavour,” and, shange to say,
“the head and fins are said to be the best parts.” This
fish is more common further to the ’uotth than in
» N
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Britain, and is very flentifal, for instance, on the
great banks of Newfoundlaid, where Mr. Audubon
informs us, only the side-fin and the ﬂart adherent to
thidt organ, are used. It iF¥said, on good authority,
that 160,000 hafibut a?¢ annually imported into New
York alone, yielding about 16,000 dollars, at only
2 cents pér poupd. #The Bilibut is geherally taken
with the line, butnve have known it harpooned off
the Norfolk coast, 2ithough for mefe athusement, for
this pra“e 35 by no means general. .
"The turbot, Rhombus mazimus, is the most prized
*"of ull the fishes belonging to this family. This*fine
fish is not so abyndant m Scotland as it is still far-
ther south, and the best are generally supposed to
be taken onsthe Flemish banks. Pennant describes
the extensive turbot fishpry which was in his time,
and probably still is, carried on off the Yorkshire
coast near Scarborought  The lines used are about
three miles in length, with nearly three thousand
hooks, They are laid across the tide, and allowed
to remain for six Iours before being hauled. But
the turbot is found in greatest plenty on the various
sand-banks between the eastern, shores of Hngland
and the coast of Hollpnd It is here'that the Dutch
fishergeli carry on their great turbot fishery; and
o this has Bpen so well desoribed by Mr. Barrow, that
wesshall abridge his accognt of it.
2Thiis fishery begins aboutsthe end of March, a

o few leagues fb the squth of Scheveling, but, as the
. avarm weather comes on, the fish gradually advance

to the northward, followed by the-fishermen, who

- R

[
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continue to take them until th middle of August,
when they are fowdd onsome, banks off the mouth
of the Elbe. At the lxerrummrr of the_ season the
drag-net is llh(:d, \‘luch‘brmﬂs up not only turbot
but many other flat-fish in great abuadance, bat, as
the season advances, and the fish retire to deeper
water, where’the net edifnot Fe_used with advan-
tage, recourseris had to the hogk “and line. The
lines used for thisspurpose are sometimes three miles
in length, and the number of hooks on ezl yaries
from six to eight hundred, each baited #ith a small

fish, ewhich requires to be ver) fresh, and such as

are of a bright colour are gifnerally found to answer
best. To prevent lines of such immense Iength from
being shifted, or even ‘catried away by the tide,
large masses of lead, or sqmetimes small anchors,

* are attached to them. The Dutch are said to hav e
drawn not less than £80,00¢ a-year from the tarbot

sent by them to the London market, where it scems
to be preferred. ‘

The Dutch are said to furnish whout one-fourth of
the whole supply of this fish sent to London, besides
what is purchased fjom them at sea by our own
fishermen. and thus brought to marke? free of duty,
which otherwise is £6 per bont. In the & Channel
the French carry on a rather exterisive turbot ﬁsher),
the greater part of the produce of which also enters
our markets. According to Mr. Yarrell, the number
of turbot brought to Billingsgate in tite course of
twelve months, was §7.958.

The only other flat- hsh used as food which we shall

N _ e



P, PN SR TN e

)
190 1 ON THE ECONOMICAL USES OF FISHES.

mention, is the sola, Sulea zwlgaris, which is in
season almost the whole year roiind, and whose flesh
is considered of excellent quality, Being * firm and
white.” Soles are taken -principally 1)) the trawl-
net; and in sugh plenty, that 80,000 baskets of this
fish yere sold in Billingsgmc markct alone in one
years @ L0 S

oTywo kinds of fesh water eels are to be seen in
the shops, but fhefr consumption-is limited. They
are caud in the Thames and other rivers, where
they abound, in traps of wickerwork, which stop

" many of the fish in the antumnal months, in-their

periodical migration to the salt water. Many are
killed by means of a long three-pronged spear, which

is thrust down into the mud from a boat, and only

those of pretty large size are thus taken, as the
smaller ones escape between the prongs. We have

‘e another method of catching eels practised on

some of the English riv ers, by a man in a small hoat,
with a stick uud line in” each hand, atthe end of
the Iine there is a large bunch of worms, strung upon
thread or worsted, and tied in a bunch. It requires
some dexterity to lift the eels into the boat before
they slip off, as no hook is used to detain them.
This i Js < very %Successful way of fishing. The prin-
cxpal supply of eels to the London market is derived

- from Holland, whence they are brought over in well-

bbats. = u

The conger eel, Con_qer culgaru, frequents our
rocky coasts il various places, and is so abundant
in Cornwall, that, according to Mr. Couch, it is not
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uncommon for a boat, with Yive men, to bring on
shore from five himdred-weight to two tons of this
fish, all taken  the course of a single might. Tf is
taken by lines, and the bait most successful 1s a
small fish. The flesh is not held i much estesm,
except by the lower classes,"who make A virtue of
necessity, but this is pl\"r;babl.\‘ inwa grf.-nf mensgre'
owing to the fmprepossessing aft)‘»'e;gmnce of the fish
itself. Tt is Sombtimes dried, #nd large quantities
are said to have been exported to Spajp“und other
catholic countries. When dried in a particular man-
ner, the flesh used formerly to be ground or grated
to powder, and in this state was employed to thicken
soup. > : :

The sand-eel, "Ammodites tobianus, axd the sand=
launce, A. lancoa, which are both very abundant on
our sandy shores, are objects of great importance to.
the fishermen, as furnishing a bait much in request
for taking muny of the larger fishes. From their
habit of burrowing in the sand, they can easily be
procured at low-water by means 8f a rake of a pe-
culiar construction. We havg seen the strong sickles
with teeth, that ame used for cutting sea-weed,
employed with great suecess i serateliing up =and-
nql_s, which are also caught, ancording to }Tontagu,
in nets with remarkably swall meshes, when a shoal =
is discovered at sea, and seven bushels have bedn
taken at a single Laul. - Though of such small size,
yet they are very delicate calinge and vast numbers

. . ' Pag -
are consumed in summer by the nofives of the
Hebrides

.
.
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From the livers ofoseveral kings of dog-fish of the
gevus Spinar, a good=oil i is’extract 1, although this
i< not done on the large scale, and in some parts of
the country, as the Hebndes and Orkney islands,
the fish themséives afe eaten when nothing better is
in the way. The largér species of shark, which are
‘occasionally takaozon our coast, are cnemlly valo-
able captures, frqm‘tne quantity of " oil procured from
the liver by boiling; and in this way, from a basking
nbarlq tyenty-six f‘ccr in length, mentioned by Pen -
_nant as having occurred off' Anglesey, 156 g-."onq of
. oil were obtained. T his leads us to mention various
species of ray, ketter known in this country by the
names of skate, thornback, fec., the large wings or
fins of which are much estecmed.

Wechad occasion to mention, about the beginning
of this chapter, that the scales ot several species are
used‘in the manufacture of artificial pearls, and for
this purpose. in Britain ag least, the white-bait, for-
merly mentioned, and the bleak, Cyprinus alburnus,
are best adapted. "Properly speaking, it is not the
seales of these fish, buf the silvery pigment which
gives them their Justre, that is used in this manu-
facture, \\lncﬁ . hoaveger, is by no means carried to
" the same estent now $hat it was a few )c'lrs age,
., when, as.Dr. Lister statese a manufacturer in Paris
ustd, in a single wintery thirty hampers of bleak.
The moae of ptocedum is asfollows: The scales are
well washed, and #hen allowed to soak in water,
wiien, dfter @ time, the colouring matter is found at
the bottom of the vessel. This pigment is then dis-

A\
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solved in caustic ammonia or‘hartshorn, and inject-
ed into hollow glass bails, with a minute aperture,
and of the re{uisite size and fgrm, gnd after the -
hartshorn has evaporatell, the glass is left coated in
the inside with the pigment, #hich gzives it a pearly
lustre. Nometimes wax is poured in to remder them

In this cofdntry, of late yemd, the scales of“the
perch, Perca vulljaris, of the roabh, Cyprinus rutilus,
and a few others, have come into use w''l the fair
sex, being used by them In different Rinds of fancy *
woflk. I 'A

Having now enumerated the punecipal species of
fish which furnigh food to man, pr serve as objects
of commercial tnterest tn this countrys We may per-
haps be expected to makesome general obseryations
on so important a subject. But this task has already
been accomplished by abler‘hands than, ours,“and for
information on this head it will only be necessary to
refer to Mr. Barrow's article on the © Fisheries,” in
the ninth volume of the Encyélopmdia Britannica.
In the mean while, we may state the conclusions he
arrives at, after vigiving his subject in all its bear-
ings. )

“heavier, and’ complete fie opération. ]

« Mz, Barrow considers the real cause of*the back-

ward state of the British fisheries as siniply arising
from the want of a steady demand, for their produce,
and not, as has generally been alleged, fiom a defi-
ciency in the supply. He states, that the use of"

fish is scarcely known in the interior. so that inthe .

inland and midland counties, * the labouring classes

o
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scarcely know the taste of fish,”, although all are
agreed in regarding that article of food as of the
highest impertanca, not only from its quality, but
also from the low rate at which it might he supplied.
The, metropolis, moreover, absorbs a great part of
what might otherwise e sold elsewhere, as may he
seen from the fillowing table, which shows the
quantity sent to,ths London market’ in six days,
from the 10th to the 24th of June inclusive.

Salmon ... BONSTLL 2531 boxes.
i T1Y 010 T Oy P T L0 g 3,153 individuafs.
Mackarel ...ocoiimencnnns 131,760  do.
Whitings ... . ANt 2 SL175 do.

B [ R 1k e i o w4 16% bushels.

Maids and Plaice .....o... 1,045 do.

Bcsidc.: freslk: codfish, skate, haddock, and other fish
in smaller quantities.

There are many species of fish, of common
occurrence in this countxy, which, although not of
sufficient importance to be regarded as ohjects of
commercial inlerest, yet deserve some mention here
as furrishing amusement to anglers, many of them
requiring considerable skill in order to effect their
capuure. :

At the head of these has always stood the salmon,
whose eeonomical hirtory, however, we have already
considered at Jength, and shall merely observe, that
10 sucl a degree of perfeetion has the capture of this
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fish been b.rougbt, that it is nowy no very uncommon
feat for some heroes of the rod and line to pull out
a salmon of thirty pounds weight by means of a
hook attached to their fisfing tackle by single gut,
Fishing for salmon with the rod, is permitted in the
Tyweed for a month after net Sshing is given up for
the season in Yhat river,* All éhe species®of troute
are also fished for in this countwg?and so abundaht
-are they, in the north especially?, that almost every
stream and lake which they inhabit, has,~ xariety,
peculiar to itself; and differing from othefs, as much
in the excellence of its flesh as in colour and shape.
The most remarkable of thesé, and one of the largest,
is the great loch tyout, Salmo Jerox, found in some
of the larger lakes of Britain, and angling for this,
fish has been described as the ne plus ultra of pisca-
torial sport, but with what justice, we leave others
to determine. Perhaps the most delicate of @ our
trouts is the Lochleven species, S. cavcifir parnely
of which a large quantity finds its way into the
Edinburgh market, and we understand it has already
come into considerable repute in London, where,
however, the supply js very fimited indeed.

The Jarge size which the pike sometimes attaing,
conjoined with his well-known voracity, rentlers this
fish a great favourite with sportsmen and anglers.
Pike may be easily shot when in shallow water, in
the heat of summer, as then, if not disturbad, thé'_v
will remain for hours together in the same position,
and so near the surface as to afford an easy mark
even to indifferent shots—like ourselves! They are

.
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generally, however, eaught with lines, i one kind

of apparatus called a_trimer, dnd in some places a

; lxgger is very succeasful in t.akmg,, not only this fish,
. but large pereh’also. Ky using this, which is a
common line, gvith aslarge pike-hook attached, rolled
round a piece of wopd or buirch of rushes allowed
. to float zbout, Mr. YarreHrelates thafa friend of his
gwn took, in theu;ourse of four dayqthslung in Nor-

{ folk, 256 pike, vcl'rhmg altogether=1135 pounds. ] i
\

\

. Pike of enormous size have been taken in some of

* our Scotchi ‘lakes by the rod aund line; one caught -

= by trolling, by Colonel Thornton of sportings cele-

brity, in Loch Awe, after a struggl® of an hour and

a quarter, welghcd fifty poﬂndb, sbut a pike of still

| _greater dlmensnons was talén in adoch in Galloway, y

: “of the enormous weight of seventy-two pounds, and 4 ’q

this, m all probabxhty, may be considered as the 4

“larg.st fish ‘ever killed with the rod. It rose, we § \)J

believe, at an artificial fly. The pike, especially :

when of moderate size,” is considered by some as

superior even to salmon. This is, however, a mere <

mafter of opinion. Though we are very sceptical .

on this sabjeet, to do the pike justice, we seldom
tasted a more delicious fish. Considerable quanti-

ties old il Lonaon and in other large cities in —

thc south of Dnglnnd, and they bring a high price. i

A]most all the British Cyprinide ave (more or

@

5
léss) olfjects of interest to the angler, but, as food, 7
o they may be regarded as rather insipid than other-
, o wWise. 'I'herg are some exceptions, however ; among )
others, the tench, C. tinca, and the carp, C. carpio, '
< |
°
$ i° !
° .
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which are reared jn many plees in fish-ponds for
the purpose of supplying the London market. The
former has been? introduced of lafy years into Scot-
land for economigal pux"'poses, but we believe the
experiment has not succeeded so well as was anti-

cipated ; the olatter, on "thc vontrary, is so easily

managed in a state of capfivityy'that it has been kept”
for months and years together duf of the vater, en-

veloped in moss oother similar stibstance, moistened

now and then, and placed in a damp eelar, Ttis
fed by the hand, and not only keeps in good health,

but s said to  thrive uncommonly well.” The

roach and dace, as well as the broam and others,

are all familiar toanglers, affording, strange to say,

more amusement in theélr capture thaw satisfaction

in eating them afterwards ; for, as we said hefore,

their flesh is insipid, and, moreover, often savours
strongly of mud, when takei in a place whefe that

article abounds ¥,

* Among the modes of destroying #lsh not usually men-
tioned in books, are two, which may he worthy of notice,
though certainly not of imitation. By dissolving in water a
substance called ecocculus sndicus, %’ho berry of o plant ased in
medicine, the fish in thé vicinity become stupified, in a very
short time rising to the surfiee, and, in this state moy easily
be taken with a landing net.  This peactice, whicd is illegal,
we have, liowever, seen on two oceasions, and on ene of these,
a Jarge shoal of roach and dste wus campletely iafoxicated by
this drug, and all the larger ones yicked ont at leisure by ‘wo
persons in e hoat, Lime water is used in some places to destioy
fish, especially in deep pools on rapid streams, and it is re-
Iated, that in the county of Kerry, 2 kind of spurge is used
by the peasantry for the samefpurpose ns coceulus frdieus,
which Intter is much used in some countries o the east, where
the plant grows.

\
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Having now consfliered such of the fishes which
in this country are used by*man for economical pur-
poses, as appear Juost orthy of nofice, and treated
of them as far as is consistent with the plan of this
warlk, little notv remfins to be dune before briefly

mentioning, and, in man cases, merely indicating

“such speties as_are® yalued by the Thabitants of
othier parts of the giobe. Such a sketch, however,
must, from its very nature be excdedingly imperfect,

AS In g1t to do any thing like justice to that sub-
Jjeet, whole Yolumes would be required, and u)u]d be
written without at all e:i}musnng the yarious sources
of information an this head.

The two hard bones found just vithin the sides of
the head in.fish, and called; from atialogy, ear bones
or ear, stones, though, correetly speaking, not so,
were formerly, as procured from the Sciena aguiia,
the @mbrina of the Romans, in high repute as
charms. Even in the days of Bclon, according to
that author, they were considered as infallible in
preventing and evén curing several maladies, espe-
cially colic, hence they were best known by the
name of colic stones. In order 4o secure the benefits
of this panaces, it was believed, that unless they were
received s a gift, they,had no effect. If purchased,

_they immédiately lost all madicinal pTOPGI‘UOS;—thlS

wescan easily understand. . The fish prod ucing them
is excellent eating ; it is abundant in the Mediter-
ranean, and stmetimes wanders to onr own shores.
- Many fishes, formerly highly esteemed by the

¥ e B
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ancient Romans,.m\d celebrated by their poets, are
now-a-days little thought of, though still as abun-
dant as ever. Among these are the surmullet, or
3 red mullet, Mullus bawhatus, t#zen #lso on our
southern coasts, and the murapa, a fish nearly allied
to the conger, formerly treath of; but which is, even
to this day, aw article ofsonsiderable importance in
various parts of the Mediterrancap. -
Shagreen, of inferior quality, however, is obtained
from the skin of several species of rays and dog-fish,
but the best is obtained by sulsjectingo‘jxe hides of .
the horse and ass to a peculiar process, best under-
stood in Turkey, from which country it is exported
to most parts of the eivilized gloBe, and used for
covering cases of differesjt kinds, especially those for
mathematical instruments. From the ‘skin of the
Raja sephen, a native of thé Red Sea, is procured a
beautiful kind of shagreen, the galluchat of the
French, which is often tinged with blug&, green, or
red, and afterwards polished, when it is nsed for
covering telescope cases and other similur articles.
In China, another species of ray furnishes a mate-
rial which is emplayed for nsaking scabbards. The
skin of many fishes,” which have that texture suffi-
ciently rough for the purposes i used in, Britain
and abroad for polishing woal, and Pliny meritions,
that the Romans were in’the habit of uslng a sub-
stance of this sort for the purpose of polishing both
wood and ivory. The angel-shark, perhaps, afforas
the best, and this appearsdo Nave been the kind,
used by the ancients. A z




!
.
i

B

‘ ,
206 o ON THE ECONOMICAL USES OF FISHES.

The tunny fisherigs in the Mediterranean are still
objects of great importancg, thotgh their value has
much diminished since the days pf the ancients.
They are nbw principally earried on by the Sicilian
fishermen, whp expgrt a considerable quantity of
thefish in question in, the dried state, chiefly from
Palermo, The tunny, aldmugh sometimes of enor-
mous size, is taken.ip nets of a peculiar construction,
of great strengtlh, and of such size, that, according to
Scillius, twenty vessels might be filled by a single
cast. “Theonmumbers of this and other fish which
pass_through the Bosphorus, in performing .their
periodical migrations; ¥ said to be absolutely in-

~ credible, immense numbers,® pringipally young tun-

K]

nies, being }heﬁ"taken withevery ligtle trouble.

* The sword-fish; Xiphias gladivs, mentioned in
a former part of this vofume, is another fish highly
‘estegred by ‘the Siciligns, who take it in rather a
singular manner. A man, stationed either at the
mast-head, or perched onw neighbouring rock, gives
notice to his comgades when a fish is seen. They
immediately make for the spot, and strike the sword-
fish with a harpoon, toowhich is attached a long line,
by which their prey, after bling exhausted by a
struggle, sometimés 9f several hours duration, is at
length dgawn on bodkd. The aucient manner of
taking tis fish, as described by Strabo, appears to
b quite the same as that which we have just de-
seribed. The fish, when taken, is generally cut in

. pieces, and salted Tor future use, as comparatively
) o

<<
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X litthe is caten fresh, being ligle relished in that
state. : .

Anothor fishegy of conmdonble importance, car-
i( ried on in the Me diterrancdn, is that for the anchovy,
3 Engraulis enc asicolus. It belongs o the valuable
{ tamily of the herrings, and 15 ueed extensively‘as
l food by the ifhabitants ¢t many of the countries of <
southern Europe. In Britain if s “ell known ds _
contributing t8 foren one of our most admired fish-
sauces, which bears its name. ‘As a progf of the,

"’ extent to which it is used, we may menttén that the
duty alone on the qu'mtit) imported into Brifain,
S was, two or three years ‘lg(), s L1500 per annum. A

large proportlon, Eaowever, of the so-called anchov y
sauce used in this coufdry, is prepared from the
white-bait, the fishing of which in the Thames we

. briefly described a few pages farther back.
In the Mediterranean, the anchovy is ccught
v + during the sammer months, and is said to be chiefly
I taken at niglt, the fish being attracted by the glare
&= of a large fire from a raft or fishizg-boat. Such of
it the fish as are not eaten when fresh, are pickled
much in the same mapner a8 herrings, and packed
in barrels, being then ready for the market. Red-
coloured salt is sometimes emplo; ed to pickle them,

- and anchovies thus preseryed, are consxdo;ed as of
L\' finer flavour than those cured in the usual way mth
" o common salt,

N ; .y
vy The African fishes of economical use to man, ate

exceedingly numerous; but a mere catalogue of
i i

)
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empty names is almost all that could be ‘given were
one so inclined, and that could hardly afford a cor-
rect idea of anything but the number of species'so
employed. The many noble streams which traverse
the country are in general stocked with fish, and
none more so than the far-famed Nile.  Probably the
two hest, flayoured fish found in that river are the
Tates Niloticus, one of the perch family, described
and figured in"a former volume -of this worls; and
the Poluniterus lichin—the latter of which is rare
At the Cupe, the neighhouring rivers are said to be
singularly devoid of fish, but the seas around amply
make up for this deficiuacy. * I was present,” says
M. Adamson, “at a very extragrdinary capture of
fish, made in tarch, 1730, on the coast of Ben,
within & league of the island of Giaree, by the com-
pariy belonging ta one of the East India ships, which
‘had.pachored in the road. They had only a net of
about sixty fathoms, which they threw at a venture
" into the sea; for they were not so lucky as to espy
any of those shonls of fishes: yet they had such
enterprising success, that the shoré was covered, the
whole length of the net with the fish they caught,
though the net was in a bad condition. I reckoned
part of them, ana jadged that they might in all be
upwards of 6000, the least of them as large as a fine
- carp. There you might see pilchards, rock-fish,
nalletsy or gull-fish, of different sorts; molebats,
with other fishes very little known. The negroes of
the neighbouring village took each their load, and
the ship’s erew filled their boat tillit was ready to
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.
sink, leaving the rest oh the seasshore. In any other
country such a capture,of fish would, without all
doubt, pass for g miracle.” :
_— Y Y >

Along the East Indian coasts many species are
much used as food by the natives and Europedns.
Among theseare the mango-fish, Polynertus para—
diseus, well known in Calcutta, swhere it is eatdn
fresh, and alse when salted and driéd ; the Scomber
leopardus, or leopard-mackarel ; a fish analogous to,
the sole of Europe, the zebra-sole, Pleuroictes zebra; >
and s small fish called by the natives bumbalo. hut
the scientific name of whichi we are nnable to ascer-
tain, which, in a dried State, furnishes an important
article of commarce, and is said to form a principal
article of food among the lascars or Indian sailors.
The Ganges and other large rivers of India are ivell
stocked with abundance of edible fish. &N

But perbaps the most important fish which we
might mention as occurrirfy in Asia is the sturgeon,
several species of which, but chizfly, it is believed,
the Accipenser huso, yield the isinglass of commerce.
Sturgeons ascend the rivers‘in the northern seas at
certain seasons, in vast numbers, for the purpose of
spawning, and their fishery is thén of grea* impor-
tance. The principal sturgeon fishery is carried on
in the rivers which are cggncctod with the Caspian
sea, and the fish are generally taken in weirs or
chambers, analogous to those for cateling salmon,
used in many parts of Scotland. The process for ‘

1

making isinglass was Iong kept a sécret by the
L 0
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Russians, who stilly enjoy a’monopoly in the trade,
although a fish glue, sufficient for ordinary purposes,
may be procured from many fisheg of common oc-
cwrrence on our own coasts, especially the cod. For
the purpose of malking isinglass, the sounds are cut
optn when fresh, well washed, and divested of their
»thin outer membrane, am?® then expoted for a short
time to the air, k¢ing afterwards formed into rolls
about the thickhegs of a finger. » ¢
It is.spid by ah English traveller, who saw the
Russian sthrgeon fisheries on the Caspian, that all
the fish taken are thrown away, and allowed %0 rot
on the ground, after thie only parts considered of
use, the sounds and the roé, hare been preserved.
Their flesh, however, is i this ceuntry considered
.exccll.ent, and whenever sturgeons occur on our
coast, which not unfrequently happens, they always
“comuzand a ready sales One species, indeed, when
properly cooked, is said to resemble delicate veal in
no ordinary degree. $
Tsinglass is extensively employed by brewers and
others, for the purpose of clarifying malt-liquors and
wines. It is also formé&d into g mild nutritious jelly
by being bodled in milk, ang is sometimes used
medicinally. This Jelly is the blanc-mange of our
tables A solution of singlass, with the addition of
some balsam, and spread on black silk, constitutes
tife coust-plaster of the shgps. Besides this, the
substance inPquestion may be used instead of glue
c0% grum-arabie, and is preferable to either in many

yespeets.

: %
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- Another substance called cayiare is procured from

‘ the sturgeon. It issthe sglted roe of that fish, formed
- into a soft mass, or into cakes, and is much esteemed
' ¥ as food by the fiussizms, swho, besfides, export it.in
4 - considerable quantities to this and gther countries.

For our part, we only wonder that any but a Rus-

sian stomach ean bear its . . .

Fresh watey fishes are probaﬁl{ found no where

more plentiful than in the great Tivers and. lakes of

= the Celestial Empire, and it is said, th no nation o
g on the earth puts in pracfice a greater variety of
: modes for catching fish than the Chinese. Some
of these are very ingenious, and quife in accordance
with the genergl charagter of tht whole nation.
One plan of fishing is pursued with gr’cat sucecess,
and with little trouble, on fhoonlight nights, in fong
and narrow boats, attached to which, on eack side;’
is fastened a plank, covered with shining japan, and
nearly touching the waten The fish are attracted
to the spot by the light of the mopn's rays as reflect-
ed from the burnished surface, and great numbers
are taken which have either actually leapt into the

boat, or got upon the board. 4

A species of cormorant, a kind of sca-hird, well
known as an expert diver, aud which feeds oy fish,
is domesticated by the Cliinese fishermen, and used

.

* We Lad almost forgot to mention, that there is yet
another economical substance procored from the sturgeon,
a for ** the lignmento-cartilaginous cord which pervades Shes

. sping, constitutes a Russian delicacy, vamed tesiga.” <
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_ by them in their avocation. Small boats and rafts
of a peculiar kind are usea in this kind of fishing,
and each man, s0 emi:loyed, is the owner of about a
dozen of the birds in quection. On a given signal,
the birds, which have often a ring fastened loosely
round the neck to prevent their swallowing their
prey, plunge into thr wates and seizeany fish they
ars able to master, bringing it to the top, where
the fishorman i4 in waiting to receive the produce of
[their industry. 1% the fish be very large, and too
much for . single bird to manage, one of his fellows
iz sure to come to his assistance. o

The Chinese sometimes secure large fish by shoot-
ing them with arrows, having » string attached.
Bat, perhaps, the most curious trait of the Chinese
ﬁshcn‘nen, is their singular practice of hatching the
eggy of fish under fowls! This, however incredible
it ma, seem, is nevertheless well authenticated.

As it would be unnecessary to indicate the dif-

ferent species used in China as food, on account of

their number, we shall merely refer our readers who
‘wish for information on this subject, to a volume
on China in the Ediuburgh Cabinet Library, and
conclude by stating, that a great proportion of the
population of that dénsely peopled country, live prin-
cipally upon fish. ' '
.The natives of the innumerable islands with which
tie Incian and Pacific oceans are studded, have
een noted, ever since their discovery by Europeans,

_for the skill and dexterity displayed by them in

fishing, and many of their instruments, however

,
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", rudely formed, are, to say the least, often as efficient
as those of more civilized countries. The wooden
Y and mother-of-pearl hooks, used by the natives of
~§  the Sandwich and other files, are’ still pn ferred to
those of iron in muny instances.

A voyager describes the fishing-tackle of two [a-
dians engaged in fishing for the halibut, somewhat
as follows: *“ Their hook is a l:x_rse sunpl(- pieee of
wood, the shank at least halfias inch in diameter,
that part which turns up, and which forms an acute
angle, is considerably smaller, and brougiit gradually
to a point. A flat piece of wood, about six inchis
in length, is neatly lashed o the shank, on the back
of which is neatly carved the representation of a
human face.” Their lini were no less coarse when_
compared with those of Europeans, being construct-
ed of sinews or intestines of animals. Ie adds,
that his boat's crew, of seven men, was_comjietely”
beaten in fishing by these poor savages, and found
it more profitable to buy'from them than fish for
themselves.

The fisheries carried on in North America are
both numerous and extenswe, as mny be conjec-
tured from their produce, which of three, ‘he cod,
mackarel, and herring, in the United States 'mnunlly
amount to the sum of morc than a million of dals
lars, nearly one-half of which is derived from the -
cod-fishery. As we have already despatched these
above-mentioned fisheries, at least as conducted in
Dritain, a notice of the fresh-water ﬁsh used as food

’
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by the inhabitants of ghe dreary regions to the north
of the states may not be out of place.

Among the numerousmembers of the perch family,
inkiabiting the northern reffions, and many of which
will be found odeseribed and figured in a former
volime of this work, devoted to the Percide, the

‘Swuron orblack-bassp Peré® nigricans;y is the most

ndtable. It is cguﬁdered the best fislf that is found
in the great C wn lakes, and ds efsily eaptured
with alnicst any bait, even a white rag trailed after
the boat, Tn this latter respect resembling the
nmackarel. o
The pike, Fsox lucifls, exactly similar to that
found in Britain, according toeDr. Richardson,
readily takes a bait in wintdr under the ice, and is
then an important resource to the Indian hunter
when the chace fails him. Salmon ascend the St.
Lawrence as far as Lake Ontario, and before the
war, there was an extensive salmon-fishery at the
head of the lake. The Salmo Scouleri is a large
species of trout, or rather a true salmon, found on
the north-west coast of America in such abundance,
that sixty were killed with boarding-pikes, by a few
men in a sme'l brook, in a ‘very short time. * Du-
ring tl}e‘summer,".st‘n'&q Dr. Richardson,  the north-
west Indians reside near the coast, or the banks of
rivers where the salmon is abundant, and occupy
themselves in curing the fish for winter use. They
cut two long and broad slices from each side of the
figh, and eat them like bread.” In New Caledonia,
the natives are said to eat the roe of this fish, mixed

~
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with rancid oil, \\lnch in their estimation, gives the
savoury morsel additional flayour. The smell alone,
is said, by a trayeller, to be so nauseous, as to prevent
any but a native from pastaking of it, unless sevezely
pressed with hunger.

Of another kind of salmon, named aftery?ards
S. Rossii, 3378 fish, tthose aggregate weight was
six tons, were taken at one hanl of a small sein€on
the coast of ‘Boothia Felix. Heafne describes the
number of Coppermine salmon ’in the river of that
name as almost incredible. Another éXYuisite fish,
known among the natives by the strange name- of
attihawmeg, the Corregontas albus of more civilized
systematists, 1s much ésteemed b) ‘those residing in
the fur countries, It 43 taken in great abundance
during the winter in gill-nets, which are stretched
under the ice, between two holes, which are’kept
constantly open for the purpose of inspectiorts This
fish, when frozen, will keep in that state without
any other precaution for & whole wintery though the
fresh ones are always preferable,

Sturgeons of immense size are at times found in
myriads in some of the Nortu American rivers, which
they enter for the purpose of spawning.

The fish found in the seas of the northera regions
of America, are neither so numerous or important to

man as the fresh-water species just-mentioned, with ~

the exception of the cod and one or two others.
The capelin, Mallotus Granlandicus, iz. Labrador, is
principally used as bait for cod, although farther
north, when dried, it “ forms so important an article
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of food in ('rcanuld tlmt it has been termed the
daily bread of the nntp es.”s Thé voyager Hakluyt,
so far back as 1578, writes  of these (capelins)
heiag as good as a smelt, "you may take up with a K¢
shove-net as plentifully as you do wheate in a shovell, ;
suffiient in three or four hours for a whole citie.”
It is imperted in the dried state into-this country,
though the quantity, is inconsiderable. - Another fish,
the Greenland bulldiead, Cottus Gramiandicus, is of
no less  copsequence to the natives, who, besides, are
oueedmgly‘kond of i, eating even the roe, and that
inaraw state, Dr. Richardson relates of the methy,
Lotha maculosa, that * when well bruised and mixed
witlr a little ﬂour, the roe can be baked into very
good biscuits, which are usea in the fur-countries as
tm-bread ” Two species of mackarel, the Scomber :
arew, and vernalis, are at times very abundant, and L
}
7

their vast shoals carry planty to the shores theychancq.

to visit. The halibut, as mentioned before, is often

taken on the American const, but the fins alone are -Z
eaten ; at least, in general, such is the case. There ¥
are extensive shad fisheries in the United States,

especially in the neighbdurhood of New York, where

the greater payt of those ecaught are taken in per- = N
mment srections for the purpose, which stop them

in their pessage up info fresh water.  The sheep's

head, or, in more sclcnhhc language, the Sargus S
ovts, is a-fay ourite fish in America, where it visits W o
the consts in Jarge shoals (lurmg the summer and /
qutnmn, Its pnnclpal fishery is off the coasts of ‘
New York, aud thousands are sometimes taken at NS

-
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a single cast of the large news used at some places.
"T'he fish, immediately vpon their capture, are packed
m ice, and sént {o thg New York market, w!nere
they have been known fo sell as high as at £7
sterling for one of large size, although the nsual
pnce of the gheep's head,is about a dollar. This fish
is pretty gcngrally consx&ered throughout the states,
both by epicures and othersr as an aimost sans
pareil, and Dr. Mitchell, who Bas written much on
American ichthyology, is of the samemnifxi\.n ¥

The S\umnnng~bladder of the “eak ﬁsh Othali- *

thus regalis, is conv ertible into good gluc, and,
according to Mitchell, as good blagc-mange is made
from it as from fhe isipglass of the sturgeon. But
it would be usefess to enumerate more of the Ameri-
can fish useful as food orcommercial articles, as we
have already devoted to their consideration more
space than was intended ; suffice it to say, as afford-
ing an idea of the numher of edible species in the
United States, that one hundred.and seventy are

described as being brought to the market of New
York alone. 2
L
Several kinds of fish are said to be* poisonous, but
their poisonous properties have not been properly
investigated, and, until¢his is done, and the causes.
on which they depend well ascertained, our kugw-
ledge of this subject~must be considered as very

vague indeed. The symptoms of fish poisoning are *

stated to resemble cholera in a sirking degreé,

although it is not so fatal in its consequences. The
L3
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poisonous qualities of certain fighes appear to be
induced periodically, and aYe probably connected
with their kind of food at, the times although the
causes on which these anomalous properties depend
are af present wholly tnknown, not\vithsm.nding the
many hypotheses which‘bm;g at different times been
pronosed {br their explanation. The most probable
of mése, and the gntebest sustained by t’acts, ascribed
the developement of the poison ifi question to an
impregrafion with copper, but this is now considered
as untenable. Not less so is that theory which
trated the poisonous effects to the process of piftre-
faction, for, howeever fresh the fish may be, fatal
consequences have resulted from eafing of them. In
the West Indies, the most poisonow’s fish, and the
one of which the deleterious properties have been
investigated with most success, is a kind of herring,
the )'elﬁ\v-billd sprat, Clupea thyrea, which, though
at times considered as egxeellent food, and much
esteemed by the negroes, yet is at certain periods,
and when taken in ‘certain situations, so poisonous,
that a single mouthful, though immcdiatcly cjected,
* has been known to cause death*. Several West
Indian fishes become, poisonous in the same way,
~and amang others the bagacouda, Perca major, which,
ohowever, i§ supposed to owesits poisonous properties
to the yellow-billed sprat, upon which it sometimes
feeds. When fishes of doub#ful excellence as food
* are taken within thestropics, it is customary to hoil
theth along with a silver coin, and if the silver bhe
* Dr. Fergnson, Edin, Med, ag«l Surg. Journal.
- ’ 2
|
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1 not tarnished, the fish, it is supposed, may be eaten
at once with perfect tafetyn But this diagnosis is
- by no means mfallible. Gl Sie

$ In this country, it is very seldom indeed “that
¥ - poisoning i occasioned by Qnwh&lesome fish, al-
: though the mussel, and perhaps other shellfish,
l when found in certain’ locafities, have frequentiy
caused fatal accidents to such &s'have eaten of them.
o Thus, not mand years ago, in)the town of Leith,
upwards of thirty people were seriovsly affzcted Ly
cating of some mussels attached to a piece of timber
J in the docks, and of thatonumber, two died. '.
The treatment in cases of fish poisoning, which
| appears most subcessful, is the immediate exhibition |
of emetics and” purgatives, to get rid cf as much of
the poison as possible, followed up by stimulants,
such as ammonia, spirits, or ether, to prevent the
excessive debility, or eved paralysis of the lower

extremities, which shortly comes on.
With this we may conclude our account of the
- economical uses of fishes, and, We hope, not without
i having shown that the finny tribes are not less use-
ful to man as foodethan interesting to the naturalist

from their diversified structure.
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