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viii ADVERTISEMENT.

objects, cannot fail to be interesting, on account
not only of their peculiar habits, uses, and locali-
ties, but also of the subject being new in the Na-
turalist’s Library. Our wish at the commencement
of this work was to have given volumes upon the
four departments of Zoology — Mammalia — Orni-
thology — Ichthyology — and Entomology — con-
secutively and alternately; but this we found to
be impossible, without trespassing too much upon
the patience of our subscribers: so that we
have been obliged to bring the volumes before
the public irregularly ; we trust, however, this
publication will, in the end, be what was at first
promised,——

A NATURALIST'S LIBRARY,

comprehensive, elegant, and cheap, beyond all
precedent.

We have availed ourselves of the appearance
of Mons. Agassiz’ work upon the Fossil Remains
of Fishes, by giving, in Plates XXXIII, and
XXXIV, his Fossil representations of species,
which, at a glance, will be seen to be nearly allied
to the family which we have chosen for our pre-
sent volume; and although it may seem some-
what foreign to our plan to admit such figures
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into our pages, yet the interest which scientific
men, and the public in general, have lately taken
in these extraordinary discoveries, will, we hope,
secure for us the approbation of our patrons in
this as in all other instances. In our future
volumes on this department, we purpose to con-
tinue to avail ourselves of such facilities, more
especially as Ichthyology offers them in greater
abundance than are to be found in the three
other branches of our zoological illustrations.

We have introduced as back grounds, wherever
they could be procured, the scenery which the
fishes frequent. In many cases, the landscapes
are representations of real views, which will be
discovered upon examination of the plates; the
figures upon which, with the exception of the
fossil remains already mentioned, have been taken
from the magnificent work upon this subject, by
the Baron Cuvier, and M. Valenciennes, whose
representations are so perfect, as to leave little to
be desired in the way of improvement.

We are indebted to a private friend for the
interesting Memoir of Sir Joseph Banks, which
precedes the descriptions in this volume, but
whose name we have not succeeded in persuading
him to give. We, however, take this opportunity
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of offering our warmest acknowledgments, and hope
he will soon again favour us with another Memoir,
which we trust will be found full of interest.

Before concluding this advertisement, we beg
to repeat part of our notice from our former
volume,

“In the farther conducting of this under-
taking, the Publisher has much pleasure in as-
suring the subscribers, that the assistance of se-
veral of the most talented Naturalists has been
for some time devoted to volumes now in a state
of considerable forwardness. Amongst others, the
Natural History of the Columbida (Pigeons) has
been undertaken by Mr Serey of Twizell, au-
thor of the Illustrations of British Ornithology,
and will very soon appear. The drawings have
been made expressly for this work by Mr Lear;
and, considering the union of such talents, and
the beauty of the objects themselves, this volume
promises to be one of the most splendid and in-
teresting which has yet adorned the Naturalist’s
Library.

“ The volume on the Natural History of Co-
leopterous Insects, (Beetles,) by the Rev. JAMES
Duxcan, joint author of the Entomologia Edin-
ensis, is also nearly ready for publication; and
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to have occupied his ardent mind, and botany, in
particular, to which public attention had been
excited through the recent publication of the
Linnman system in England, was his favourite
pursuit. The gardens of Lee and Kennedy, at
Hammersmith, supplied him with foreign plants,
and his own industry and research for British
specimens completed his practical instruction in
this fascinating and exhilarating department of
study.

Soon after he left the university, his friend Lieu-
tenant Phipps, afterwards Earl of Mulgrave, being
ordered with a ship of war to protect the New-
foundland fisheries, Mr Banks gave the earliest
proof of his eager desire for knowledge, by sacri-
ficing the advantages and comforts of his station
~ as a wealthy landed proprietor just coming of
age, and accompanying his friend on his voyage
to this inhospitable climate. The stern realities
of privation and danger with which he thus
became acquainted, however interesting in the
narrative, were calculated to check the ardour of
a young man of independent fortune, and it
might reasonably have been expected that he
would have rested satisfied with this first attempt,
and have henceforth been content with the reports
of others ; but this was far from the case. They
daunted not the inquiring mind of Mr Banks,
for he no sooner heard of the expedition that
government were about to fit out for the South
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Seas, under the command of Lieutenant Cook,
than he intimated to his neighbour, Lord Sand-
wich, then first Lord of the Admiralty, with
whom he was in the habit of enjoying aquatic
sports on Whittlesea Mere, his desire to be per-
mitted to join the expedition. This was readily
acceded tq, and Mr Banks determined to spare no
expense in availing himself of the advantages that
were thus opened before him. He, therefore, en-
gaged the celebrated Dr Solander,* the friend and
pupil of Linnzeus, at a salary of £400 per annum,
during the voyage; together with Mr Sydney

* Of the wisdom of this choice, Dr Pulteney’s character
of Solander is a proof. He says, ¢« At this juncture, it is
material, among those circumstances which aceelerated the
progress of the new system, (the Linnman,) to mention
the arrival of the late much lamented Dr Solander, who
came into England on the first of July, 1760. His name,
and the connection he was known to bear as the favourite
pupil of his great master, had of themselves some share in
exciting a curiosity, which led to information ; whilst
his perfect acquaintance with the whole scheme enabled
him to explain its minutest parts, and elucidate all those
obscurities with which, on a superficial view, it was
thought to be enveloped. I add to this, that the urbanity
of his manners, and his readiness to afford every assistance
in his power, joined to that clearness and energy with
which he effected it, not only brought conviction of its
excellence in those who were inclined to receive it, but
conciliated the mind, and dispelled the prejudices of many
who had been averse to it."” — Sketches of the Progress of
Botany, vol. i, p. 350,
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however, to give the advice than to resist the
inclination, for the Doctor himself was the first to
violate the injunction, and had it not been for the
energy, intrepidity, and resolution of Mr Banks,
he would have fallen a victim to his indiscretion.
By his exertions he was at lenglh removed to a
place where they had succeeded in kindling a fire.
¢« Here they passed the night in a situation, which,
however dreadful in itself, was rendered more
afflicting by the remembrance of what was past,
and the uncertainty of what was to come. Of
twelve, the number that set out together in health
and spirits, two were supposed to be already dead;
a third was so ill that it was very doubtful
whether he would be able to go forward in the
morning ; and a fourth, Mr Buchan, was in danger
of a return of his fits* by fresh fatigue, after so
uncomfortable a night. They were distant from
the ship a long day’s journey through pathless
woods, in which it was too probable they might
be bewildered, till they were overtaken by the
next night ; and, not having prepared for a jour-
ney of more than eight or ten hours, they were
wholly destitute of provisions, except a vulture,
which they happened to shoot while they were out,
and which, if equally divided, would not afford

* Mr Buchan was one of Mr Banks's draughtsmen. He
was subject to epileptic fits, and died at Otaheite, on the
17th of April.



SIR JOSEPH BANKS. 23

each of them half a meal ; and they knew not how
much more they might suffer from the cold, as the
snow still continued to fall.”* At daybreak, how-
ever, after having cut up their vulture into ten
portions, and given every man his share to cook
in his own way, they prepared to set out, and
providentially found themselves nearer to the beach
than they expected, for they had made a circuit
of the hill. They thus succeeded in reaching the
vessel by mid-day, with the exception of two of
the party, a seaman and a negro, who died.

We have seléeted this adventure as a proof of
the ardour with which Mr Banks entered on the
duties he had volunteered, and the courage and
perseverance with which he at all times pursued
the objects of the expedition. Indeed, he must have
been a most valuable assistant to Lieutenant Cook
during the whole of his arduous and responsible
undertaking, for he appears never to have shrunk
from services of danger ; but, on the contrary, to
have taken the lead on all emergencies. We will
give another instance of great fortitude, by which
a principal object of the voyage was secured from
defeat.

It is well known, that to observe the transit
of Venus over the sun's disk, from some of the
islands of the South Seas, was the purpose for
which the Endeavour was primarily fitted out, in

* Hawkesworth,
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conseqquence of a memorial being presented to his
Majesty from the Royal Society ; and, for this
purpose, an observatory had been erected at
Otaheite, where the ship had arrived on the 13th
of March. But, on the morning of the 2d of
May, on going to fix the quadrant for use, it was
found to have been stolen. In this dilemma, Mr
Banks volunteered to go in search of it ; and, in
company with Mr Green, the astronomer, and
unarmed, exeept with a pair of pocket pistols,
they proceeded to the interior of the country, to
demand its restitution. In this delicate mission
they were happily successful. When they arrived
at the place to which they had been directed, they
met one of the natives ¢« with part of the quadrant
in his hand. At this most welcome sight they
stopped ; and a great number of Indians imme-
diately came up, some of whom, pressing rather
rudely upon them, Mr Banks thought it necessary
to shew one of his pistols, the sight of which
reduced them instantly to order. As the crowd
that gathered round them was every moment
increasing, he marked out a circle in the grass,
and they ranged themselves on the outside of it,
to the number of several hundreds, with great
quietness and decorum.”* Here, after some little
difficulties, the stolen property was restored, and

* Hawkesworth.
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thus, by the presence of mind and prudence of
Mr Banks, the instrument was recovered without
disturbing that harmony with the natives, so
essential to the objects of the navigators.

Another anecdote of Mr Banks displays his
enthusiasm in obtaining the most correct infor-
mation as to the manners of the people amongst
whom he had become a resident. IHe had a great
desire to see a funeral procession, but was told his
only mode of doing so with propriety, was to take
a part in it, which he determined to do ; and, for
this purpose, he was stripped of his clothes, and
a piece of cloth being tied round his middle, his
body was smeared with charcoal and water ; and
in this guise he joined the procession. It is need-
less to give other instances of Mr Banks’s zeal :
they might be multiplied to an indefinite extent.
Cook paid him the well merited compliment of
naming after him one of the newly discovered
Islands of New Zealand, lying in latitude 43° 32/
south, and in longitude 186° 30/ west.

At New Holland, while the ship was undergoing
repairs, the world had nearly been deprived of the
labours of this enterprising naturalist. In order
to secure his collections, and preserve them with
more than ordinary care, he had removed them
to the bread room ; but the workmen, in their
necessary repairs of the vessel, threw her so much

abaft, that her stern was filled with water, by
B
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and, after a safe voyage from thence, they landed
at Deal, Wednesday, June 12, having been absent
three years.

One very important consequence of this voy-
age, and which was brought about chiefly by the
influence of Mr Banks, was the introduction, in
1793, of the Bread Fruit Tree (Artocarpus incisa,
and Artocarpus integrifolia) into the West Indies.
It is a native of the South Sea Islands. In refe-
rence to this event, Bryan Edwards observes:
«“ Among all the labours of life, if there is one
pursuit more replete than any other with benevo-
lence, more likely to add comforts to existing
people, and even to augment their numbers by
augmenting their means of subsistence, it is cer-
tainly that of spreading abroad the bounties of
creation, by transplanting from one part of the
globe to another such natural productions as are
likely to prove beneficial to the interests of
humanity. In this generous effort Sir Joseph
Banks has employed a considerable part of his
time, attention, and fortune; and the success
which, in many cases, has erowned his endeavours
will be felt in the enjoyments, and rewarded by
the blessings of posterity.”*

At his return, Mr Banks was received with
enthusiasm by all ranks. He had been some time

* History of the West Indies.
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a member of the Royal Society ; and, during the
short time he remained at home, he took an active
part in their proceedings. Government wereso well
satisfied with the results of Lieutenant Cook’s first
voyage that he received a captain’s commission,
with instructions to take the command of an
expedition on a larger 'scale, which was to sail the
following year. Mr Banks fully intended to have
again accompanied him, and expended several
thousand pounds for instruments and other pre-
parations for the voyage, when an unfortunate
dispute with the Navy Board disgusted him, and
he abandoned the idea ; but having again engaged
the services of Dr Solander and other scientific
gentlemen, he determined to explore Iceland, at
that time very little known. For this purpose he
chartered a vessel, at an expense of £100 per
month, and left London the 12th July, 1772.
The party consisted of Dr Solander, Dr Von
Troil, another Swedish naturalist, Dr Lind of
Edinburgh, as astronomer, Lieutenant Gore, whe
had sailed with himround the world, three draughts-
men, two amanuenses, with servants and seamen
to the number of forty people. Having visited
the Western Islands of Scotland, they were forced,
on the night of the 12th of August, to cast anchor
in the sound between Mull and Morvern, opposite
to Drumnen, the seat of Mr M‘Lean. They were
immediately invited to land. During breakfast,



SIR JOSEPH BANKS. 29

next morning, the conversation turned upon the
island of Staffa, which another guest of M:Lean,
an Englishman of the name of Leach, had been
visiting a few days before. His account stimu-
lated the curiosity of the new visiters, whom he
politely offered to accompany to the spot. This
was eagerly accepted. Previous to this visit, this
magnificent specimen of ¢ nature’s architecture”
had never been examined by scientific observers,
and was scarcely known beyond its immediate
neighbourhood. Mr Banks took a minute survey
of the whole, with measurements and drawings of
the basaltic columns, and transmitted his account
to Pennant, who printed it in his Towr to Scotland,
which had been made the same year. Dr
M¢Culloch has more recently described this
celebrated wonder, which is now familiar to every
one. IHis measurements differ from those of his
predecessor, and are probably more accurate.

On the 28th of August they arrived at Iceland,
and cast anchor at Bessestedr, on the western
part of the island, where the dismal appearance
of the country alarmed them. ¢ Imagine to
yourself,” says Von Troil, “a country which,
from one end to the other, presents to your view
only barren mountains, whose summits are
covered with eternal snow, and between them
fields, divided by vitrified cliffs, whose high and
sharp points seem to vie with each other to
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thrown, and we afterwards chose the medium.
The first column marks the spoutings of the water,
in the order in which they followed one another ;
the second, the time when these effusions
happened ; the third, the height to which the
water rose ; and the last, how long each spouting
of water continued.

Time. Height. Duration
No. 1 at 6 42 a.m. 30 feet. 0 20 seconds.
2 6 51 6 0 20
3 7 16 6 0 10
4 7 31 12 015
"5 5 9l 60 0 6
6 8 17 24 0 30
7 8 29 18 0 40
8 8 36 12 0 40

- The pipe was now, for the first time, full of water,
which ran slowly into the basin.

9 9 25 48 110
10 10 16 24 1 0

At thirty-five minutes after twelve, we heard as
it were three discharges of a gun under ground,
which made it shake; the water flowed over
immediately, but instantly sank again. At eight
minutes after two, the waters flowed over the
border of the basin ; at fifteen minutes after three,
we again heard several subterranean noises, though

not so strong as before ; at forty-three minutes
VOL. I. C
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The hot springs were thus examined ; the
voleanoes, diseases, government and laws, the
literature, and manners and customs of the
inhabitants, were all eagerly inquired into.
Numerous curiosities of all kinds were purchased
and brought to this country, which they reached
in safety in November ; and Mr Banks presented
to the British Museum no less than one hundred
and sixty-two Icelandic manuseripts, which he
had procured at his own expense. Many years
afterwards, the inhabitants of Iceland received
a grateful testimonial of the interest they had
excited in the bosom of the travellers ; for, on the
breaking out of the war between Great Britain
and Denmark in 1807, the Icelanders were appre-
hensive of starvation, from the customary supplies
from the mother country being intercepted by our
ships of war. Sir Joseph Banks, however, not
forgetful of his old friends, humanely exerted
himself, and, by his interest with his Majesty’s
Government, procured licences for Danish vessels
to proceed to Iceland on condition of their touch-
ing at the port of Leith, and subsequently pro-
cured an Order in Council, dated February 7,
1810, prohibiting all acts of hostility against Ice-
Jand, and the rest of the Danish colonies in the
Arctic Seas, and taking the inhabitants, and their
property, under the special protection of Great
Britain,
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This voyage terminated his foreign travels,
and for some years Mr Banks passed his time
between his Lincolnshire property and his house in
London, where he formed a splendid library, with
a valuable and extensive collection of natural
curiosities. He corresponded with the celebrated
men of all countries, and was looked up to as a
proper person to preside over the Royal Society.
They had for some time been embroiled in party
disputes, which led to very acrimonious feelings
on both sides, and finally to the resignation of Sir
John Pringle, on St Andrew’s day, 1778, when
Mr Banks was elected president in his room.
There was at the time much difference of opinion
as to the propriety of this selection. It was
objected that he had not sufficiently distinguished
himself as an original discoverer, or even im-
prover, in any branch of science. For the first
few years he had many opponents, but the snavity
of his manners, and the zeal with which he pro-
secuted the objects and interests of the Society,
finally triumphed over his adversaries.

On the 29th March, 1779, he married Doro-
thea, daughter and co-heiress of William Weston
Huguesson, Esq. of Provender, in the parish of
Norton, in Kent, with whom he lived happily
many years. They had no children, but this lady
survived him, dying on the 28th of June, 1528.
In 1781, the King, with whom he had become a
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or the Contemplative Man’s Reereation.” London,
1653, small octavo ; and a work published by John
Earl of Bute, of which his Lordship printed only
sixteen copies for private distribution. Itisentitled
« Botanical Tables, containing the different Fami-
lies of British Plants, distinguished by a few
obvious parts of fructification, ranged in a synop-
tical method ; some observations on the terms
employed in Botany, and particularly on those
borrowed from the anatomical deseriptions of
animals; and a glossary explaining botanical
terms, with numerous figures.” 9 vols. 4to.

While thus in the enjoyment of wealth, rank,
fame, literary sociely, and the personal esteem
of his sovereign, a circumstance ocecurred that
had nearly occasioned him to forfeit the latter,
and which also deeply offended many of his
friends in the Royal Society. In January,
1802, the National Institute of France having
been new modelled, elected and placed him at
the head of their Foreign Associates, a compli-
ment the greater, that their number was limited
to eight. Sir Joseph naturally felt proud of the
honour, and expressed his gratitude in the follow-
ing letter:

“ LoNpow, January 21, 1802,
“CiT1zENS,—Be pleased to offer to the National
Institute mv warmest thanks for the honour they
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have done me in conferring upon me the title of
Associate of this learned and distinguished body.
Assure, at the same time, my respectable brothers,
that I consider this mark of their esteem as the
highest and most enviable literary distinction
which I could possibly attain. To be the first elected
to be an associate of the first Literary Society in
the world, surpasses my most ambitious hopes; and
I cannot be too grateful towards a society which
has conferred upon me this honour, and towards a
nation of which it is the literary representative —
a nation which, during the most frightful convul-
sions of the late most terrible revolution, never
ceased to possess my esteem ; being always per-
suaded, even during che most disastrous periods,
that it contained many good citizens, who would
infallibly get the upper hand, and who would
re-establish in the hearts of their countrymen the
empire of virtue, of justice, and of honour.

¢ Receive more especially, citizens, my warmest
acknowledgments for the truly polite manner in
which you communicated this agreeable intelli-
gence. I am, with sincere esteem for your dis-
tinguished talents, &e. Josepu BANKs.”

That this letter was hyperbolically worded,
there can be but one opinion. But a candid allow-
ance might be made for the enthusiasm of the

moment ; and it would probably have excited little
C
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observation, had not his old antagonist, Bishop
Horsley, seized on it with avidity, and commented
on it with much bitterness in a letter addressed to
its author, which he printed, and privately circu-
lated, under the signature of Misogallus. The
King, (George IIL.) who sometimes suffered
his political feelings to govern his conduct, even
in the decision of a scientific question, and who
had taken offence at Sir John Pringle (Sir Joseph’s
predecessor in the chair of the Royal Society) for
countenancing Franklin’s lightning conductors,
was deeply offended at these expressions of
“ esteem” for a republican institution. His
Majesty’s anger had, no doubt, been excited by
the remark of Horsley, that the letter « was
replete with sentiments which were a compound
of servility, disloyalty, and falsehood ; sentiments
which ought never to be conceived by an English
heart, never written by an English hand, and
least of all, by yours, distinguished as you are by
repeated (out of respect to his Majesty I will not
say unmerited) marks of royal favour.,” The ire
of the Royal Society was provoked by the follow-
ing passage of Horsley’s letter : — « It was
reserved for the head of the Royal Society of
London to assure an exotic embryo academy,
that he is more proud of being a mere associate
of the latter than president of the former; that
he considers their election of him as ¢the
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highest and most enviable literary distinction
which he could possibly attain,” and that he deems
them the ¢first literary society in the world.
Sir, I have read with pleasure and with profit
many volumes published by the Royal Society,
and with due submission to you, I assert that the
cultivation of science is more indebted to their
exertions, than to those of any other institution
whatsoever ; but I am yet to learn the merits of this
novel association of revolutionary philosophers
into which you have been enlisted. What acts,
but acts of robbery, have we seen of them ¥ Where
are the proofs of their pre-eminence? It is
incumbent on you to produce those proofs, and
to convince the British literati that your con-
tempt of them is just.”

Whatever difference of opinion there may exist
as to the terms in which the honour was acknow-
ledged, Sir Joseph had deserved the compliment,
by the liberality of his exertions in procuring the
restitution of scientific collections addressed to the
Jardin du Roi at Paris, which had been captured
by our ships during the war with France. It is
said that his intercession was no less than ten times
successfully exerted in this manner. ¢ He thought
that national hostility should find no entrance
among followers of science.” These are traits in
his character highly deserving of remembrance,
and an eminent member of the Institute, in his



Unable to display this page



SIR JOSEPH BANKS. 45

ever a zealous promoter of the interests of the
Board of Agriculture and the Horticultural
Society,—not making his favourite studies a mere
barren and speculative amusement, but ever ready
to render them subservient to purposes of general
utility. Indeed, there was no institution for the
encouragement of science, or that proposed to
enlarge and multiply the comforts of mankind by
the diffusion of knowledge, by useful experiments,
or by diligent investigation, that he did not libe-
rally and cordially patronize. He took an active
and a leading part in the formation of the African
Institution ; he prevailed on the Government to
explore the extensive shores of New Holland ; and
was a strenuous supporter of the Royal Institu-
tion. |

In these pursuits, and in the exercise of a gene-
rous hospitality, passed the latter days of Sir
Joseph Banks. His house in Soho Square was
open every Sunday evening during the winter
season. The kind and attentive manner in which
he discharged the duties of host, the brilliancy
of his conversation, the galaxy of talented indi-
viduals he collected around him, the display
of curiosities in nature and art with which the
rooms were crowded, rendered these meetings an
intellectual treat of no ordinary kind, the recol-
lection of which will long survive in the memory
of his friends. He latterly became a martyr to the
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gout, so much so, that he required to be lifted in
and out of his carriage by two footmen. He at
first tried ginger in very large quantities, until
he acknowledged ¢ he had fairly exhausted all
its virtues,” He then had recourse to a more
questionable remedy,—the much vaunted quack
medicine, the eau médicinale, but with little ulti-
mate benefit, though he at first flattered himself
it had afforded him relief. Being at length
exhausted, he expired on the 9th of May, 1820, in
the 78th year of his age.

His zeal for the interests of science extended
beyond his life, for in his will he devised his very
valuable and extensive library and foreign cor-
respondence to the British Museum ; * hisdrawings
of plants from the Royal Garden at Kew to that
establishment ; his papers respecting the Royal
Society, to the Royal Society ; and those respect-
ing coinage to the Mint; and to Mr Frederie
Bauer, who had for thirty years been in his employ
as a botanical dranghtsman, an annuity of 1..300,
upon condition of his continuing the series of
drawings of the plants from Kew Gardens, upon

* The Banksian Library is placed in the 5th, 6th, and
7th rooms of the upper floor of the Museum ; and in the
entrance hall is a statue of Sir Joseph, by Chantrey,
representing him in the vigour of youth, seated in an arm-
chair, holding a scroll in his right hand. It was presented
by his personal friends.
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which he was engaged at the time of his death.
His only separate publication was a pamplilet on
the blight in wheat, but there are several of his
papers in the Philosophical and Horticultural
Transactions. We have before alluded to his
description of Staffa in Pennant’s Second Tour
in Scotland.

In early life Sir Joseph was tall and well
proportioned, with a countenance expressive
of dignity and intelligence. His manners were
polite, his conversation rich in instruetive informa-
tion, frank, engaging, unaffected, without levity,
yet endowed with sufficient vivacity., He wasan
accomplished gentleman, a judicious inquirer, a
diligent votary, and a liberal patron of science
and learning. The period of his life was one pecu-
liarly fitted to render his talents and patronage
of great importance to the advancement of natural
history. The encouragement given by the Govern-
ment to voyages of discovery, afforded a striking
opportunity foragentleman of wealth and influence
to ensure a proper attention being paid to these
important subjects by taking on himself the
expense of all the arrangements connected with
their illustration. In addition to this no trifling
advantage, Mr Banks added his own personal
services. On his return, those benefits naturally
placed him in a prominent point of view ; and by
forming at his house a repository of all that was
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adapted to the elements in which they are destined
to be employed, and whether used for sustenance
or progressive motion, or furious attack and
courageous defence, equalling in their powers the
tusks and claws of the lion and the bear, or the
swiftness of the courser, the swallow, and the
falcon.

The study of fishes, technically termed Zekthy-
ology, was, perhaps, longer in being brought to
what might be called a science, than the histories
and descriptions of animals and birds. The
difficulty of procuring a numerous series of
individuals, and the impossibility of penetrating
and pursuing them in the deep recesses of the
ocean, withdrew the constant charm, which novelty
of form threw over the branches constituted by
those animals which inhabited the same element
with ourselves ; and unless almost as a necessary
article of sustenance, few fishes were taken from
their proper habitations. In the earlier ages, fish
were most extensively used as an article of foed,
and, at the present time, among several northern
tribes, they form a great part of the support, not
only of the natives themselves, but also of their
beasts and cattle;* in other parts, they were
the only money of the country, and dried fish

* According to Frecynet, the inhabitants of the Sand-
wich Isles devour fish when newly eaught, and when they
are scarcely dead.— Voyage autour du Monde
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taste of the great European markets, and supplied
with vessels beautifully built, materials and
weapons of the best deseription, — the fisheries,
supported by governments, becoming the nurseries
of seamen, and of great importance in the revenues
of kingdoms.

From attention being thus necessarily and
unavoidably directed towards fish, and the means
of taking them, rude drawings were preserved of
the more important kinds. They were porrpe-
tuated on the coinage of the countries, and bold
but characteristic sculptures have been preserved,
from which many of the species in ancient use
can be traced. Such may be said to be the
commencement of Ichthyology, and so also it
may be said to have progressed until the works
of the illustrious Aristotle threw a light over
every branch of Natural History, ‘and advanced
this one to a state of comparative arrangement.
From this man of universal observation was
derived almost all the information —the ground-
work, at least, of all the works on Ichthyology
till the seventeenth century, and even since this
period he has been much relied on. Rondoletius
and Sal anus gave figures of many species,
those of the latter often very correct, and, at
the same time, exhibiting curious specimens of
engraving. But Willoughby and Ray were perhaps
the first to attempt a methodical arrangement,
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founded upon structure, and it was only after
their time that the science and its promoters
became more generally known. Artedi, a name
dear to every ichthyologist, with Linnzus, and
his numerous pupils, pursued it in its systems ;
Pennant and Pallas studied it with enthusiasm,
and were assisted in their knowledge of species
by the results of the scientific voyages of Com-
merson, Sonnerat, &e. and in their physiological
researches, by the works of Haller, Camper,
Monro, and John Hunter.

Following these great names, we had, for
the arrangement and descriptive parts, the Ich-
thyologies of Lacepede, Russell, Shaw, Dumeril,
Risso, Rafinesque, Donovan, Jurine, Hamilton
Buchanan, and the outline of Cuvier in the
Regne Animal : these men availed themselves of
the numerous ‘scientific voyages which Europe,
at the termination of the last and commencement
of the present century, has been so liberally
supporting, and which have collected so much
information in every branch of Natural History ;
while in the physiological details may be men-
tioned the names of Geoffroy St Hilair~, Carus,
Humboldt, and Sir Everard Home.

In this immense array of science, in which
have been noted, as it were, only the very
heads, a stupendous collection of facts have been
recorded, which, however important, curious, or
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amusing, remained alone on the authority of
their discoverers, memorials of their persevering
research ; but they were neither arranged nor
collected, and the want of some general system
for this science, by which a definitive state of our
knowledge could be gained, was indispensable
for its progress, and eagerly called for by every
naturalist in Europe. The long experience of
the Baron Cuvier was destined to commence the
filling up of this gap ; and the foundation of the
structure has been laid, and so far raised, in a
manner worthy of its builder, in the work we
have selected as our ¢ Text Book” for the present
volumes. In 1828, Cuvier commenced the
arrangement of the materials which he had been
collecting during his whole life, for a « Histoire
Naturelle des Poissons,” and with the assistance of
a younger, but able naturalist, has published nine
volumes, illustrating the greater part of the first
section of the divisions into which these creatures
have been separated by him. We now propose,
alter giving a short sketch of the nature and uses
of Fishes, to proceed to the detail of those con-
tained in the first section of Cuvier’s arrangement, *
so far as the limits of this volume will allow,
continuing it with the next volume, and at the
same time making use of the information which

* See Table of Cuvier’s arrangement, p. 86.
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several interesting voyages have given, since the
publication of the first parts of the Baron’s work,

But before proceeding with this part of the
subject, we must very shortly notice another
branch, which, till lately, has been compara-
tively neglected, —that of Fossil Ichthyology.
Previous to 1600, there are perhaps few records
of fossil fishes. Fabius Columna and Worm wrote
De Glossopetris; in the following century, we
had Scheuchzer and Fischer; and, towards its
conclusion, the Ittiolitologia Veronese of Volta,
a large folio containing seventy-six plates, which,
if not very faithful in execution, shewed the
interest which was at this time excited; but it
was not until so late as 1818 that an enumeration
of the fossil species previously known was first
attempted by De Blainville in Le Nouveau Die-
tionnaire d’ Histoire Naturelle. Since then, the
science has gradually advanced, from its intense
interest, and its connection with the studies of
the geologist; and at the commencement of the
last year, it assumed a most important station
from the researches of a naturalist of Switzerland,
and the appearance of the first numbers of a work
devoted to this department. The Recherches
sur les Poissons Fossiles of Louis Agassiz will
undoubtedly mark the commencement of a new
era in this science ; for, independent of the per-
spicuity and clearness with which the department
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itself is illustrated, the study of existing species,
being necessary for a knowledge of those which
are extinct, has induced the author to give his
views of the science generally, and to propose an
arrangement entirely different from those of his
predecessors, the characters of which are princi-
pally taken from the form and structure of the
scales. His orders are as follows:—1. Placoi-
dians—so named from the irregularity presented
by the solid parts of their covering, composed of
masses of enamel. It includes many fossil forms,
the Sharks, and Rays.—II. Ganoidians — con-
taining varied forms, the Sauroid fishes, Siluri,
Sturgeons, &e. characterized by scales of an
angular form, composed of two substances, plates
of horn or bone, placed one upon another, and
covered by a thick layer of enamel.—III. Ctenoi-
dians — The common character is in the thin
plates forming the scales being pectinated or
toothed on their posterior edge, which makes
them feel rough to the touch. It contains the
Chetodons, Pleuronectes, the Percoid fishes, &e.
—IV. Cycloidians—They have the scales formed
of simple plates, those of the lateral line with a
tube for the transmission of the lubricating mucus.
It includes the Mullets, Salmon, Cyprini, &c.*

* If we estimate the number of fish now known, to
amount to about 8000, we may state that more than three-
fourths of this number belong to two only of the above

D
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The situation in our systems which has been
allotted to fishes, has generally been the fourth
place, or the lowest rank, in the scale of the ver-
tebrata. They seem to have been more particu-
larly connected with the class which immediately
precedes them, by those most extraordinary crea-
tures, long since extinet, but which now occupy
so much of the attention of the geologist, the
Iehthyosauri or Fish-Lizards, and which the dis-
covery of new forms lead us to believe were a
numerous race, perhaps possessing intermediate
ability to exist either in air or water. Fishes are
entirely inhabitants of the waters, peopling this
immense portion of our globe with their shoals, and
serving to keep in check the varied creatures of
still lower structure, while they themselves are
held in check, and afford sustenance to millions

mentioned orders, the Cyeloidians and Ctenoidians, whose
presence has not been discovered in formations below the
chalk,

The other fourth part of living species is referable to the
orders Placoidians and Ganoidians, which are now far from
numerous, but which existed during the whole period
which elapsed since the earth began to be inhabited, to the
time when the animals of the Greensand lived.

M. Agassiz does not know a single species of fossil fish
which is found successively in two formations, while he is
acquainted with a good number which have a very consi-
derable horizontal extent. — Ed. Phil. Jour, xxxv. 175.
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there is no imbrication at all, and the edges meet
like plates or the flags of a pavement. But one
of the more remarkable contrivances for hold-
ing them in connection, is seen in some fossil
species, where the incumbent scale is furnished
with a hook, or tooth, which fits into a corres-
ponding hollow in the lower edge of the upper
scale, better understood by inspecting the accom-
panying cuts of those of (1) Paleoniscus* Freies-
kbeni, and (2) Pholidophorust macrocephalus,
Agass.

The skin is immediately attached to the muscles,
the outer lateral layer of which will be seen in
the accompanying plate, (Pl. XXXI) One
great muscle (@) occupies nearly the whole side,
and is almost the only one which is externally

* aadaios, ancient ; ewoxes, oniscus.
1 @oridopigos, scale-bearing, like a snake.
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visible. It arises from the upper part of the
head, at & e, and the bones of the shoulders, and
is inserted into the sides of the bone of the tail.
It is separated above from its corresponding
muscle on the opposite side, by the spine and its
epiphysis, by the deep muscles of the interspinal
bones, and by the ribs which surround the abdo-
minal cavity ; beneath it widens to admit the
lower fins and the muscles which belong to them.
The structure of this great muscle is complicated.
It is transversely composed of slips held together
by a tendinous expanse, and which generally
equal the vertebrae in number. The layers or
plates are best seen when the fish is boiled, and
the cartilaginous substance has been dissolved.
Longitudinally it is divided into three bands.
In the centre band a slight furrow may bhe
observed, d ¢, in which are placed the mucous
glands.

The Baron Cuvier assumes the common perch
among fishes as the form in which the greatest
general perfection is exhibited, (see a some-
what similar form, Plate I. of the Granulated
Perch,) and being a species familiarly known
to every one, will serve to convey an idea of
this class of beings; and the accompanying
plate (Plate XXXII, of the Skeleton of the
Perch) exhibits the bony structure in osseous
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fishes. No. 1 is the principal frontal bone; 2.
Anterior frontal bone; 3. Posterior frontal bone ;
4. Temporal bone ; 5. Parietal bone ; 6. Maxillary
bone; 7. Intermaxillary bone; 8. Suborbitary
bone; 9. Supra scapular bone; 10. Preopercle ;
11. Opercle; 12. Subopercle; 13. Interoperele.
The above references will enable the observer to
understand the characters of the genera, which
are, in a great measure, taken from the form of
these bones in the head.

In the perch, and indeed in all those fishes which
are endowed with extensive locomotive powers, or
require swiftness to seize their prey, the tail is
the great organ of motion, while the fins are the
balancers or directors, a contrary arrangement to
that shewn in the members of those creatures of
the land and air, where the tail is the director or
helm, the feet and wings the movers. The fins on
the upper surface serve to balance the Body, those
on the lower surface to turn it, to move it slowly,
and to keep it suspended in strong currents ; but
in all these, the motion or assistance of the
tail is observable. In very swift motion the fins
are quiet; the creature could not keep them
extended, far less use them, and they fold closely
to the body, and offer no resistance to its rapid
passage through the water. In what are called flat
fish, however, and in all those whose horizontal
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surface is large, the fins assist considerably in
progressive motion, and their motion upwards
and downwards, and not in the line of progression,
offers no resistance.

Another powerful accessary in the buoyancy of
fishes, is what is called the air, or swimming,
bladder ; and whatever functions it may here-
after be found to possess, similar or resembling
those of the lungs of aérial beings, there can
be no doubt of its assistance when a fish wishes
to rise or sink. It is generally situated in the
upper part of the ventral cavity, running pa-
rallel to the spine, and it often communicates with
the intestinal canal, by an opening placed near
the boundary between the cesophagus and the
stomach, though in some fishes no communi-
cation or opening has been discovered. In
those where no communication with the ceso-
phagus ha% been found, it is conjectured that
the air in this organ is secreted within it; and
this opinion has been strengthened by the
presence of a red fleshy body occurring on the
interior of the walls of the bladder, and by the
influence which a wound in the bladder produced
in the function of the gills upon the blood. It is
a very curious subject, difficult to investigate, and
several eminent ichthyologists have adopted the
ovinion of this organ in part performing the office of
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according to Mr Bennet, to a height of from two
to twenty feet.

Another manner of transportation is by means
of an apparatus by which the animal can fix itself
to any object in motion. Many fishes are sup-
plied with an organ of this kind, which also seems
to be used as a means of keeping themselves
secure amidst the turmoil of a storm, affixing
themselves to rocks and other steady substances.
Among the most remarkable of these is the Fe-
mora, or Sucking Fish, far famed in ancient story
for its power over the vessels of the mariner. These
fishes are of a narrow lengthened form, the head
large in proportion to the body, and furnished
with a flat oval shield composed of transverse
plates, each furnished with a row of fine teeth:
this is termed the sucking plate, and by means of
it they attach themselves firmly to the bodies of
larger fish, or the bottoms of ships, and are thus
transported. The common White Shark seems to
be their most frequent carrier, to which four or
five have been often found attached. The tail
and fins of the Remora are all comparatively very
small, and the fish has no air bladder.

The Perca scandens transports itself, and scales
rocks, and even plants that grow from the water,
by means of the alternate use of the spines of the
pectoral fins, and M. Renau has asserted that he
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of the animal, and protected by a bony case
or covering, often defended by strong spines,
which in the horrid array which covers some
species, are almost always. placed on these
parts. This sort of respiration has been termed
aquatic, and, among the vertebrata, is found
in the larva or young state of some reptiles
which spend the early portion of their existence
in the waters, and in all the fishes. The gills are
placed in immediate communication with the
heart, and are composed of an innumerable series
of delicate bloodvessels arranged in a fringe-like
form upon the lower edges of four bony arches,
which form the frame work of this structure.
Water entering at the mouth, is forced out again
at the posterior opening of the covers, and thus
maintains almost a constant stream or rush
through them, entering and again expelled, at
intervals, similar to the respiration and expiration
of animals. When withdrawn from the water, the
delicate filamentous structure of the gills imme-
diately collapses, and no muscular exertion, or
convulsive action, can restore them to their former
play ; when exposed to the action of air only, a
kind of suffocation ensues, and death is the con-
sequence. This is the general principle of
respiration in this class of beings, but the strue-
ture and its application is often modified. The
admission and exit of the water is sometimes
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performed independently of the mouth ; and those
species which can exist for longer periods than
usual out of their native element, have the power
of retaining a portion of water in a membranous
sack or bag surrounding the gills, which keeps
the filamentous structure moist, and enables the
animal to continue the respiratory action. Such
is the case with a very singular fish, the Doras
costatus, a native of Demerara, which possesses
the singular property of deserting the water, and
travelling overland. In those terrestrial excur-
sions, large droves are frequently met with during
very dry seasons, for it is only at this season that
they are compelled to this dangerous march,
which exposes them as a prey to so many and
such various enemies. When the water is leaving
the pools in which they commonly reside, they
simultaneously quit the place, and march over-
land in search of water, travelling for a whole
night in search of their object. ¢ I have observed,”
adds Dr Hancoek, « that their bodies do not get
dry like those of other fishes when they are out
of the water ; and if the moisture be absorbed, or
they are wiped dry with a cloth, they have such
a power of secretion, that they become instantly
moist again. Indeed, it is scarcely possible to
dry the surface while the fish is living.” *

* Dr Haneock, Zool. Journ. No. XIV p, 242,
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The senses among fishes may almost be said to
be confined to three,—those of seeing, hearing,
and smelling, all very acute. Those of taste and
touch are to all appearance in subordinate
development, nor with the powerful exercise of
the others are they conducive, or necessary to
the existence of the individual. There is a gene-
ral sense of feeling by contact with any body
over the surface of the animal ; but unless in
those species which are furnished with long
filamentous appendages to the head, there is no
organ by which this property is regularly exer-
cised. In those fish, when lying at the bottom in
disturbed water, the filaments are extended, and
may serve to make them aware of the approach
of an enemy; and among others, in the Siluri,
where they are of great length, and are thrown
out and moved, to attract attention ; from their
sensibility of touch, while the fish remains in
concealment, they may warn the lurker that his
prey approaches, and enable him to prepare for
its seizure.

The sense of taste seems even developed in a
less degree, the organ in which it is generally
implanted being used as an accessary to prehen-
sion, and often armed with very strong teeth.
Swallowing also almost immediately follows the
seizure ; the prey, gorged entire, and without
mastication in the mouth, is rapidly dissolved and
digested in the stomach.

')
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The important function of vision is imparted
to fishes to a greater extent, and if perhaps the
range of seeing be not great, when within its
bounds it is apparently acute and distinet ; and as
among the higher vertebrata we have some which
are nocturnal in their habits, as well as those
which seek their prey by day, so we find among
fishes a difference of form in the large eyes of
many species which constantly remain at a depth
of many hundred fathoms below the surface, and
where it has been proved that the influence of
light could not extend. In some, again, the eyes
are remarkable for their minuteness, and to
several species the specific name Ceca, or blind,
has been applied. These, like the mole in her
dark galleries, live in the banks of muddy rivers,
and are no doubt furnished with some more
exquisite sense to supply their wants, and minister
to their sustenance. In the Gastrobranchus, a
fish remarkable in all its strueture, no trace what-
ever of eyes has yet been discovered.

Water, the medium through which fishes hear,
has been proved to be a better conductor of
sound than air; and from a variety of experi-
ments, sounds produced under water, have a loud
and clear impression on the human ear, placed in
the same situation. In fishes there is no external
ear, except in a few where a very small cavity is
discernible. They want the tympanum, the small
bones, and the eustachian tubes; but the semi-
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circular canals are often largely developed. In the
osseous fishes, to a part of which this volume is
more particularly devoted, the whole of the
labyrinth of the ear projects into the cavity of the
cranium. The labyrinth is filled with a trans-
parent liquid, distending the vestibule and sack,
which contain small and peculiar bony substances,
two or three in number, which float in the liquid,
and would apparently convey the sense of any
concussion to the nervous linings of the edges,
and upon the prineipal plexus of the auditory
nerve, which is ramified in the greatest proportion
on the walls of the sack, which generally contains
the largest of these hard osseous bodies. The
structure of the ears in fishes is certainly less per-
fect and less complicated than in the higher
mammalia and birds 3 and Cuvier is of opinion,
that though they hear sounds distinctly, or as
concussions, yet they are unable to distinguish
any of the finer tones or variations. That they
are sensible of the impulses of sound has often
been proved, and fish are known to approach for
food at the whistle of their keeper.*

Smelling, again, appears to be even farther
developed than what is generally supposed. The

* The Romans were even said to have taught each
to approach upon ecalling by a particular name.  Fre-
cynet, speaking of the Squalus melanopterus which the
expedition met with at the Waigow Islands, says they
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sharks will exhibit an example of the first, of the
most formidable kind, of great size and strength,
smooth and piercing, or sharp, but serrated.
Those of the rays or skates of the second, fitted
for bruising, where the food is in a great part shell
fish, and where the teeth are arranged as a dense
pavement. In others, again, the teeth, various in
size and strength, are placed in the jaws, vomer,
tongue, arches of the branchiz, and in the throat.
The latter arrangement is one of the most singular,
and bears the title among French ichthyologists
of ¢ Dents en velour,” from their exhibiting the
appearance, to the naked eye, of the pile of coarse
velvet. These act by the compression of the
lower pharyngeal muscles, and an example will
be found in the genus Cyprinus, to which belong
the greater part of those fishes which, by English
anglers, are denominated ¢ Leather Mouths.,” The
food being seized, is almost immediately swallow-
ed ; and, such is its voracity, that substances
entirely foreign are often taken in, as may almost
always be seen on examining the stomach of a cod,
which sometimes presents a most heterogeneous
mass, little fitted for nutrition.

Although the teeth and jaws, with pursuit, are
the principal aceessaries for securing prey, various
fishes, deprived of swiftness, entice their prey by
stratagem. Such are all the Siluri, with long fila-
mentous appendages to the lips, which, in some, are
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said to possess the property of stinging. Others,
again, lurk in concealment, and dart out upon the
casual passers by. The Rostrated Chatodon em-
ploys a most singular property of propelling a drop
of water with unerring aim and considerable force
at insects which have settled on aquatic plants,
seizing them on their fall into the water. DBut
of all the properties with which these singular
creatures are endowed, either for attack or
defence, that of the benumbing and -electric
stroke of the Torpedo and Gymnotus is the
most remarkable. Experiments have tended
to confirm its connection with the galvanie
influence. Many an assailant must be most un-
expectedly stopped by it; and the fishes which
are endowed with it being, in general, of slow
motion, lurk until their vietims approach within
the influence of their deadly and peculiar power.

The fishes which possess this power are but few
in number. Among the most noted are the
Torpedo known to the ancients, and the clectrie
Gymnotus. In the first, which in outward
appearance somewhat resembles a skate, and has
nearly the same habits, the electric organs are
placed on each side of the cranium and gills,
reaching from thence to the semicircular ecarti-
lages of each great fin, and extending longi-
tudinally from the anterior extremity of the
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brought about thirty with them, which they forced
to enter the pool.

¢ The extraordinary noise caused by the horses’
hoofs makes the fish issue from the sand, and
incites them to combat. These yellowish and
livid eels, resembling large aquatic serpents,
swim on the surface of the water, and crowd
under the bellies of the horses and mules. A con-
test between animals of so different organization
furnishes a very striking speetacle. The Indians,
provided with harpoons, and long slender reeds,
surround the pool closely, and some climb upon
the trees, the branches of whieh extend horizon-
tally over the surface of the water. By their
wild cries, and length of their reeds, they prevent
the horses from running away, and reaching the
bank of the pool. The eels, stunned by the noise,
defend themselves by repeated discharges of their
electric batteries. During a long time they seem
to prove victorious. Several horses sink beneath
the violenee of their invisible strokes, which they
receive on all sides, in organs the most essential
to life ; and, stunned by the force and frequency
of the blows, disappear under water. Others,
panting, with mane ereet, and haggard eyes, ex-
pressing anguish, rouse themselves, and endeavour
to flee from the storm by which they are over-
taken. They are driven back by the Indians into
the middle of the water; but a small number
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succeed in eluding the active vigilance of the
fishermen. These regain the shore, stumbling at
every step, and stretch themselves on the sand,
exhausted with fatigue, and their limbs benumbed
by the electrie strokes of the Gymnoti.

“In less than five minutes two horses were
drowned. The eel being five feet long, and pres-
sing itself against the belly of the horses, makes
a discharge along the whole extent of its electrie
organ. It attacks at once the heart, the intes-
tines, and the plexus of abdominal nerves. We had
little doubt the fishing would terminate by killing
successively all the animals engaged; but, by
degrees, the impetuosity of this unequal contest
diminished, and the wearied Gymnoti dispersed.
They require a long rest, and abundant nourish-
ment, to repair what they have lost of galvanic
force ; and, in a few minutes, we had five large
eels, the greater part of which were only slightly
wounded.” *

The reproduction and migration of fish is an-
other part of their history full of interest. They
are, with a few exceptions, oviparous, and are
fruitful to a most surprising degree —so much so,
that if the whole ova were to be matured, bounds
could not be assigned to them, and the expanse
of the wal .rs would be erammed; but among

* Humbeoldt's Pers. Narr. iv. 349.
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place has been selected and finished for the depo-
sition, or after they are hatched. There seems,
however, here also to be exceptions. ¢ The Cal-
tichthys littoralis makes a regular nest of long
leaves, or grass, in which they lay their eggs in a
flattened cluster, and cover them over most care-
fully. They remain by the side of the nest till
the spawn is hatched, with as much solicitude as
a hen guards her eggs, both male and female, for
they are monogamous, steadily watching the
spawn, and courageously attacking any assailant.
Hence the mnegroes frequently take them by
putting their hands into the water, close to the
nest, on agitating which, the male springs furi-
ously at them, and is thus captured.” *

In their economical uses to man, fish are prinei-
pally important as an article of food, and from
the employment they afford to the more depen-
dent classes ; but oil is the commodity greatest
in value and quantity produced from them. The
quantity of fish killed for these purposes is truly
immense. Fifty thousand salmon are said to
have been taken in the Tay during one year,
and five hundred thousand cod, on the New-
foundland bank, by a single vessel, in a week.
What then will be the aggregate of the creatures
in this department of zoology which are yearly

* Dr Hancock, Zool, Journ, XIV. p, 244.
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A species from Java is named P. ciliata, from
the deeper cutting in or ciliation of the scales.
Another, from Cook’s Straits, differs from its
congeners in being spotted on the sides, above
and below the lateral line, with reddish golden-
coloured spots. The body of a lengthened form,
silvery, the back with green and bluish bands
nearly to the lateral line. It was found to be a
fish of great delicacy of flavour, and, from its
resemblance to a trout in spotting and taste, was
named by Forster Sciena trutta* Cuvier has now
placed it at the extremity of his genus Perea.

The Common Perch, however, still continues
the species which is most accurately known, and,
among the fishes which are used in the economy
of man, was one of those which were perhaps
most extensively and anciently used. It was
known to the Greeks and Romans, and was cele-
brated for its beauty and delicacy, in the latter
quality being thought worthy of contesting the
palm with the far famed Mullet. In distribution,
it is extensively spread over the lakes and rivers
of Europe, and a part of Asia; it extends to Italy,
to European and Asiatic Russia, and is found in
the rivers which flow into the Baltic and Black
Sea To Great Britain it is thought to have been
introduced, and is now an abundant and well

* See detailed description, Schneider, 542, Addenda.



94 COMMON PERCH.

known fish in the southern lakes and rivers. It
reaches to the north perhaps not farther than some
lochs in Ross-shire, and to them it has most pro-
bably at some period been transported.

In the shape of the Perch, we find that combi-
nation of length, depth, and thickness, which will
give the easiest support in, and the least resistance
when passing through the water. While the fins
possess great power, the swimming or air-bladder is
of great size, and the scaling or outward covering
is compact, hard, and not awkwardly large. In
colouring it is extremely beautiful, the upper
part$ of a rich olive green, shading into golden
yellow ; the body banded with distinct bars of a
deeper tint; and the whole relieved by the deep
velvety black of the posterior part of the dorsal
fin, and the brilliant vermilion of the ventral and
anal fins. For defence, the strong spines of the
dorsal fin, which are erected and held fixed with
extraordinary muscular power upon the appear-
ance of any danger, are admirably fitted, and it
is one of the few fishes which is able to frequent
waters in common with the Pike. A variety of
the Perch is mentioned by M. Jurine, where all
the colours are of a paler tint; the fins of a pale
yellow, without any of their usual brilliant ver-
milion. Another, which Cuvier thinks may even-
tually resolve itself into a variety, is the fish
which he has given under the title of Perca
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Italica—found n certain cantons of Italy, and,
in particular seasons, seen in the Boulogne
markets. It is without the dark side bands, but
differs also slightly in some of the propertions of
the head and fins. The Wales variety, mentioned
by Pennant, consists in the hunched form of the
back, and the distorted form of the back-hone
next the tail, which appears first pinched in, and
again expands.

As an article of food or luxury, we cannot
agree with its celebrator, Ausonius, in its excel-
lency over our other fresh water fishes, When
of average size, it affords a fine variety for the
table, but will be surpassed in delicacy by either
the Trout or Salmon. The skins are used by the
Laplanders, cooked into a kind of jelly, and for
making glue; and in the village of Lisse, on the
Haarlem-mere, celebrated dishes are prepared
from their milts ; while of their seales, whitened
and cleaned, many pretty ornaments have been
lately made.

The general habitat of the Perch in Britain is in
lakes, and streams not too rapid. They delight
in a clear bottom with grassy margin, or in rivers
overhung with brush, and widening into some
beautiful lake-like expanse. Here they roam in
shoals, descending and rising, seeking their food,
and shading themselves from the too great heat
among the reeds or foliage. They are rather a
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stupid fish, and are easily taken with the rod at
various baits — the most sueccessful of which is,
however, a Minnow. In streams where they have
grown large, they afford tolerable sport; and,
from the shoal feeding in company, many may be
taken when it is once discovered. The average
size may be stated at from one pound to a pound
and a half. Those of three and four pounds are,
however, tolerably common; but the one men-
tioned by Pennant, to have been taken in the
Serpentine river, of nine pounds, appears to be
still the largest upon record.® In some of the
Highland lochs, particularly those of Perthshire,
they are remarkably fine and abundant.

Pallas gave the title of Labrax to a race of
fishes found in the sea of Kamtschatka, remark-
able in having several lateral lines or rows of pores
upon the sides; but Cuvier, thinking the name
inapplicable to a fish which was not known to the
ancients, has applied it as a subgeneric title in his
own arrangement, to the Perca labraz of Linngus.
This explanation is necessary, lest the present sub-
genus should be confounded with that of Pallas,

* Bloch mentions one taken in Siberia, of which the
head alone measured eleven inches in length, and was
kept as a curiosity. The weight must have much exceeded
those above mentioned.
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of the Basse is of considerable elegance, ana the
colours are chaste and pleasing, without any of
the striking contrasts we have in the true Perches.
The upper parts are gray, with bluish reflections,
which gradually shade into a silvery white on
the lower parts ; the fins are gray, the pectoral
ones slightly tinged with reddish. Atsome periods
they appear to be marked with spots or clouds,
which was attributed to be the colouring of the
young only ;s Cuvier, however, found very small
specimens perfectly unspotted, while some of
the larger were the reverse, and Le is more in-
clined, from his observations, to consider it a
sexual difference. The extra European species
amount to only four or five: to them belong the
Rock-fish, or Striped Basse of the Americans—
Labrax lineatus, Cuvier — abundant in the
vicinity of New York, where it is much esteemed,
and brought to the markets of a weight reaching
sixty and seventy pounds. They ascend the
rivers in the spring to spawn, and are then taken
in immense numbers with the hook.

Another species was discovered in the bay of
Offack in the island of Waigiow, by Lesson and
Garnot, the naturalists to the expedition of
Duperry. It is of small size, of a golden green,
with brownish lines. Another species inhabits
the Japanese seas.

The next sub-genus of Cuvier is very closely
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From the flattened muzzle and general form of
this fish there is some resemblance to the Pike,
under which name, with the addition of ¢ sea,” it
is in some places known. The head is narrow,
and when viewed from the side, it appears still
more lengthened, from the elongation of the lower
jaw, which considerably exceeds that of the upper.
The cheeks, opercles, and sub-opercles, are
covered with scales. The dorsal fins are triangu-
lar, and separated by a larger space than we have
yet seen, being in reality distinet. The first has
eight, the second eleven rays. The scales are
nearly round, rough upon the edges. The lateral
line undulates a little near the centre of the fish,
is very conspicuous, and forms a black line
running the whole length of the bedy; it is formed
by a wide and short tube pierced in each scale.
The colour of the fish is silvery, tinted with
brown, or greenish on the upper parts, and re-
lieved by the deep tint of the lateral line. The
first dorsal fin is gray, the others yellowish, finely
dotted with black on their edges. il - &

The next sub-genus has been named by Cuvier
Lucioperca, or Pike-perch, from the combination
which its type exhibits of the characters of the
two fish. It possesses the fins and banding of
the latter, with the elongated form of the head
and body, and the sharp long teeth of the Pike.
The best known species is






106 COMMON PIKE=-PERCH.

is extremely prolific, three hundred thousand ova,
of about a size equal to a grain of mustard, occa-
sionally forming the roe of a single fish. It is, at
the same time, a much more tender fish than the
Perch, and will not bear carriage in the same
way; and it is this which, Cuvier thinks, has
hitherto prevented its introduction into France,
where there is no remarkable difference in climate
from the countries in which it is so abundant.
Would it not be possible to introduce it to some
of the British waters ?

The general colours of this fish, though less
gaudy than those of the Perch, are chaste and
simple ; the back and upper parts are of a greenish
gray, changing, on the sides and belly, to silvery
white. In the old fish, the upper parts have dark
clouded spots, but which, in the young, take the
form of vertical bands. The dorsal fins are gray,
and have black spots between the rays, which are
so distributed as to form bands across. In the
young, these spots are more clouded, and are also
sparingly scattered over the head and tail. The
other fins are greenish gray, in some individuals
tinted with yellow. The teeth are in general
small, but thick and close set; two on the upper
jaw, four on the lower, and two on the fore part
of each palatine bone, are of a larger and more
formidable size. The internal structure of this
fish nearly resembles that of the Perch.
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plentiful in the seas around the Isle of Bourbon,
and found also at the mouths of the Pondichery
river on the coast of Malabar, and in Java. In
the island of Bourbon it is relished in soups, and
sometimes preserved in pickle; and the fishing
of them gives employment to many of the inha-
bitants.

It is a handsome and rather beautiful fish when
fresh taken from the water, a silvery tint over-
spreading the whole body. The upper part of
the back is of a brownish green, which gradually
falls into a paler shade on the lower parts; and
along the centre of the fish there runs a pale broad
shining line, which relieves the uniformity of its
colouring. The principal parts to be examined
here are the serrating of the under edges of the
preopercles and the first dorsal fin; the first ray
is very short, the second the longest; but before
either there is a small lying spine, not seen in the
figure, and which can only be discovered by feeling
with the finger. This fish is about seven inches
in length. There is a peculiarity in the ribs of
this species mentioned by Cuvier; it commences
with the third pair, and each of the eight follow-
ing have their upper half dilated into a small oval
plate, with a longitudinal groove on the outward
surface, which runs in a line with the slender
part of the bone.

There are several other species of this genus
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LETTERED SERRANUS

Serranus scriba.—Cuv, et VAL,

PLATE XVIIL

Perca seriba, Linneus.—Le Serran ecriture, Cuv. et
Valen. Hist. Nat. des Poissons, ii. p. 215.

D.1014; A5 C.17; P13 V. Lo

Tuis beautifully marked fish is found on the
coast of Provence, Malta, and Naples, besides
other parts of the Mediterranean. The general
ground tint of the skin is a reddish orange, some-
times inclining to olive, and shading to a pale
tint on the lower parts. The back is banded as
in the perch, with dull brown bands which gra-
dually lose themselves after passing the middle of
the fish; but the most showy marks are the
narrow irregular lines of rich blue which run on
the nose below the eyes, and on the cheeks,
which assume the form of some written charac-
ter, and which have given occasion to the name
of seriba being applied to it. The ground
colour of the fins, except the pectoral, is gray,
spotted sometimes with reddish orange, and
sometimes with purple. On the spiny part of the
dorsal fin these marks take the form of a bloteh,
or large spot, near the tip of each spine; but in
the others they are disposed in transverse rows
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upon the membrane, and have a regular appear-
ance ; the pectoral fin has the ground colour of a
gamboge yellow.

These fish can never be seen in perfection,
except when newly taken from the water; then
their beauty is fresh and delicate, but in a few
minutes it changes, even as soon as the fish dies,
and the keeping for a day, or preservation in
spirits, destroys all but the traces of where the
delicate markings existed. They appear very
different, also, according to their age, and the
season at which they are taken. The present
species scarcely ever exceeds half a pound in
weight, and is to be seen in the markets at almost
all seasons, being esteemed as an article of food.
It feeds on small fish, and marine animals; but a
species of cuttle fish, (Sepia octopoda,) is said to
be among its most favourite prey, being even
watched for, and the tentacula seized so soon as
they are protruded from the hole where it is hid.

There is a ecircumstance in the economy of
this fish, which merits observation, and even
farther examination. It is asserted by Cuvier,
who cites, in addition to his own observations,
those of Cavolini, that the milt and roe are com-
bined in one individual, and that the fish are in
fact hermaphrodites. The milt, or body supposed
to be so, is placed at the lower part of each roe or
ovarium, growing and increasing with that organ,
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and appearing small and imperfect at the season
when the spawn was little advanced. Fish with a
milt only, appear not to have been met with, and
even among the ancients, to whom the fish was
known, it was an accepted opinion, that females
only existed.

Another Mediterranean species is the Perca
cabrilla of Linnwus, distinguished from the last
by the want of the inscription-like markings on
the head, but having three or four oblique bands
on the cheeks, and longitudinal stripes on the
body, of a bright vermilion. It has also the
deeper transverse bands on the body, bright spots
and bands on the fins, and is altogether a fish of
as great beauty as the preceding. It is commonly
taken in the Mediterranean. A curious species
from the north-west of New Guinea is described
in the voyage of Frecynet, nearly white, with a
black line running along the centre ; and another
species is mentioned by Cuvier, which has the
skin which covers the preopercle nearly without
scales—the Serranus gymnopareius.

Our next fish represents the form of Cuvier’s
second division of this great genus, with the head
and jaws strongly scaled, and ecalled by him
Barbier ; except in this character, they are nearly
allied to the last. ‘
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have applied the title of « Barbier.” The ventral
fins have the rays very long, reaching nearly to the
middle of the anal. It is found every where in
the Mediterranean, and is in many places abun-
dant. In size, it never reaches a foot in length,
and is most generally from five to seven inches.

There is little doubt of this fish being known
to the ancients; and it was rendered sacred
among the divers for marine productions, from
the supposition that no formidable fish would
approach its retreats. When caught by a hook,
they were said to be immediately relieved by the
rest of the shoal cutting the line with their sharp
spine. A much larger fish has been confused
with this, and has had attributed to it great
prowess in destroying sea monsters, and wounding
the fishermen when taken.

A Brazilian species is so similar as scarcely to
be distinguished. It differs in the rays of some
of the fins, thus, D. 10.12, and C. 3.6, and Cuvier
has applied the name of S. fonsor. Another
species placed in this division, but which does
not agree entirely in all the characters of scaling
about the jaws and head, has been named ..
oculatus from the very large size of the eyes.
The colour is a rich golden rose. It is found
in the vicinity of Martinique.

We now come to far the most numerous divi-
sion of this section, those which have the under
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jaw only covered with very smAll scales, to which
Cuvier has given the name of Mérous. One of
the largest of this division, the Perca gigas of
Brunich, by the older ichthyologists was scarcely
if at all known; and by those of the present day
comparatively little, except that the form has been
ascertained. It is a fish which attains to a weight
of sixty pounds, and is sometimes taken when
approaching the coasts in spawning time. It
occurs in the Mediterranean, and is esteemed in
some places for the table. The general colour is
brownish, varying to a deeper shade, or tinted
with more yellow according to age, and the body
is clouded or marbled over with deep blotches of
gray. Another species, reaching nearly an equal
size with the above, was discovered by Geoffroy
St Hilaire on the coast of Egypt; but it differs in
the beautiful colouring with which it is adorned,
being of a deep green, shading to white on the
lower parts, and upon the back, sides, and fins,
varied with markings of a clear and fresh tint of
the same colour. It has been named Serranus
@neus, Geoffroy. Some species from the Indian
Seas are very remarkable for the diversity and
beauty of their tints. But the most remarkable
fish which Cuvier has placed in this division is
the

I
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times the commencement of a fifth, where the
yellow begins to shade into the white.

The 1. smacolor, deseribed in Duperry’s
Voyage, is one of the most remarkable for con-
trast of colouring ; the upper part of the body is
black, but relieved with large white spots, while
the sides and belly are of a silvery white, inter-
rupted by a black band. It is an inhabitant of
the New Guinea seas.

D. sanguinea, Ehrenb. is a species from the
Arabian Gulf, of a small size, and entirely of a
rich red, so that among the considerable series of
species which this genus embraces, we find a
colouring equal in brilliancy to any of the Serranz,
which are so remarkable for their fine tints.
Different shades of red, with yellow and blue, are
the prevailing eolours; many of these fish are
esteemed as an article of food, and from the large
size of some of them, they may at some period
yield a more profitable fishing, than, from their
limited consumption, they do at present.

Another series of fishes have been separated
from those under the name of Mescprion,*® so
named from having an arrangement of teeth in
the centre of each side of the head in the form of
a saw ; they are closely allied to the last named

* piooy, middle ; opwy, a saw.

-
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the delicacy of its flesh. They are gregarious,
are generally taken with the rod, in the same
way that perch fishing is practised in the south,
and in favourable days six or eight dozen are
taken at one stand. The colours of the Ruffe
are golden green, inclining to olive brown on
the back, and silvery towards the belly, with
clouded spots over the head and back. The
spiny part of the dorsal fin is spotted with black
on the membrane between the rays, the soft
portion of if, and the tail upon the rays them-
selves. The lower fins are whitish, tinged with
red. In the internal structure, it resembles the
Perch. Two other species are found in the
European rivers, one in the Danube, and another
in the Don and Dnieper. The first, Acerina,
Schraitzer, grows to a size of eight or nine inches,
and is of nearly similar colour with that of
Britain. The other is also somewhat similar, but
is thickly spotted on the sides with black. Both
are esteemed for their delicacy.

Following the Ruffes, Cuvier has placed the
genus Polyprion, formed from a single species,
common in the Mediterranean, remarkable for the
large size it attains, and still more so for being
long undescribed by ichthyologists. It is the
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grayish brown; the tail bordered with whitish.
The young are clouded with large irregular dark
spots, on a grayish white or reddish ground. The
flesh is white and well tasted. According to
Forster, it is also an inhabitant of the Pacific
Ocean.

Next to this is placed another singular fish,
which we have represented in the vignette of the
title page which accompanies this volume. It is
the Pentaceros Capensis, a native of the Cape
of Good Hope, and one specimen only is known
in the collection of the Netherlands. According
to Cuvier, its resemblance to the genus Ostracion
of Linneeus is considerable, having the triangular
form, and hard closely joined scales, and also the
horns or protuberances which are seen in these
fish 5 the line of the back is arched and bending,
that of the lower parts nearly straight in the
centre, but curved before and behind. The head
and cheeks are strongly striated with rough
granulated rays. In the centre of the bones of
the nose, and on each side above the eyes, there is
a compressed plate which rises in the form of a
blunt horn ; behind the eranium there is a sort of
collar of seven plates. On the centre one, nearly
in the middle of the neck, rises a third small pro-
tuberance, while on the two outside plates, which
are analogous to the supra-scapulary bones, rises
another, making in whole five horn-like eminences,
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The second species, closely resembling the first,
represented on the accompanying Plate XXX,
is found in the Brazilian Seas, and is of a greyish
sandy colour, spotted over with small darker
coloured specks.

This is the last form among the percoid fishes
which we shall be able to illustrate in the present
volume ; and upon inspecting the table of genera,
(page 89,) it will be perceived that nineteen
additional forms remain, to which must be added
other four, which Cuvier found it necessary to
introduce after the construction of his table,
leaving twenty-three, or nearly the half of this
great family, unnoticed. In order to follow out
our plan, and make each volume as complete as
possible by itself, independent of its predecessors
or followers, we shall shortly notice the remaining
divisions of the family, and add one or two
species which have been found in a fossil state.
We shall proceed in the prder of the table : —

The genus Cirrhites of Commerson, follows our
last. The species approach nearest to Mesoprion,
have the preopercle toothed on its rising edges,
and the opercle terminated by a flat angle; but
the character which distinguishes them is in the
structure of the pectoral fins, which have the six
or seven lower rays of each fin strong and
lengthened beyond the others, without membranes

YOL. L. L
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between the projecting parts. Most of the known
species are from the Indian Seas, though one or
two have also been found in the South Pacific by
the latest voyagers. C. fusciatus of Cuvier from
the vicinity of Pondichery, will stand as a good
example of this form, of a pale colour, but banded
transversely with dull violet. The five lower
rays of the pectorals are elongated.

The next is a genus which Cuvier formed after
the construction of the table at the commence-
ment of this volume, and which must be inserted.
It is without canine teeth, and contains only one
species Chironemu Georgianus.

The next two forms of the table are somewhat
allied, and are both natives of America. The
first, Pomotis, represented in the Pond Perch
of the American rivers, is characterized by the
prolongation of the opercle, from which Cuvier
has formed his generic name, wishing to convey
the idea of similarity to the ear. The most com-
mon species is the Labrus awritus of Linnaus,
being abundant in dams for mills, and the still
waters of many parts of North America. It is of
unobtrusive colours, but conspicuously marked
with a large black spot, oceupying the elongated
angle of the opercle, and which is bordered above
with white, below with reddish.
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Aphredoderus, Lessueur.— Two edges of the
suborbitary bones toothed, furnished with raised
spines ; edge of the preopercle toothed, the angle
of the opercle with a spine; the anal fin without
spiny rays. A single species only known—a
native of the fresh waters of North America.

Centrarchus—has the preopercle entire, but
the angle of the opercle is divided into two flat
points. The most characteristic distinction, and
that whence the name is taken, is in the anal fin
having numerous spiny rays, amounting to five
or six, while, in the other genera, they rarely
exceed three. They are found in the fresh waters
of North America. By Lacepede, they are placed
in the genus ZLabraz, while, by the American
ichthyologists, a genus has been formed entitled

Cychla.

Priacanthus*—is distinguished by the scaling
of every part of the mouth, jaws, and cheeks, in
which they resemble Anthias, but they want the
canine teeth, and have fine teeth on both jaws, a
little tuft before the vomer, and a narrow line on
each palatine bone. The posterior opening of
the nostril is a large vertical slit ; the lower angle
of the preopercle is spined. Ten or eleven species

* Trichodon will be found m another place.
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are known, inhabitants of the ocean, and various] y
distributed. = Many of them possess brilliant
colouring.

Dules — resembles Centropristes, but has only
six rays in the gill membranes. The opercle is
spined. Several species are known, and there is
a slight distinetion in one portion having the
dorsal fin perfectly entire, whereas the others have
a slight notch or division between the spined and
soft parts. An example of the first will be found
in D. auriga, a native of the Brazilian Seas, so
named, or by the French ¢ cocher,” from the third
spine of the dorsal fin being much elongated, and
supposed to resemble a whip. Of the other divi-
sion, a species from Java will shew the form,
D. marginatus, a small fish, of delicate silvery
colouring, and having the second dorsal fin tipped,

and the tail doubly banded at the end, with deep
black.

. Therapon—has the anterior row of teeth upon
the jaws stronger than the others. Before the
vomer there is a single row, which fall with
facility when touched. The dorsal fin is deeply
cleft; the preopercle and suborbitary bones are
toothed, and the opercle is terminated by a spine
stronger than almost any other of the family. The
swimming bladder is contracted in the centre, a
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circumstance not common among Cuvier's Percoid

Fishes. The greater numbers are found in the
Indian Seas.

Datnia— differs. from the true Zherapon in
the form of the body being much broader, or the
outline raised ; the jaws pointed ; no teeth on the
pzlate, and in the spines of the first dorsal fin
being extremely strong. Two species only are
referred to this form by Cuvier—found in the
rivers of India. The Cuius dainia of Hamilton
Buchanan, from the Ganges, will serve as an
example.

Pelates — has the dorsal fin of a more equal
size ; the opercle with two weak spines, scarcely
passing the membrane, and no teeth en either the
vomer or palatine bones. Three species, from
the New Holland Seas, seem all that are known,
characterized by comparatively small scaling, and
by the body being marked by longitudinal dark
bands. Their discovery is due to MM. Lesson
and Garnot.

Helotes — is distinguished principally by the
outer row of teeth in the jaws being divided into
three points. The preopercle is finely serrated, and
the opercle has a single weak spine. Contains a
species, discovered by Guoy and Gaymard in the
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they are generally of very bright and gaudy
colouring.

Beryx—has many of the bones of the head
serrated.  The eye is extreme]y large, but the
easiest seized character, in conjunction with the
serrating on the head, is the form of the dorsal
fin, placed near the centre of the body, and
appearing cingle, without any interrupting notch ;
the separation is only observable in the compo-
sition of the rays fromn spiny to pointed. Two
species are described; one is from the New
Holland Seas.

Trachichtys, Shaw.—Characterized by Dr Shaw
from a single specimen found in the New Holland
Seas. A single dorsal fin; the spines of this and
the outer ones of the tail strong and rough;
opercles with a large rough spine ; the belly with
large projecting plates. The whole fish remarkable
for the rugged nature of its covering— whence
the name.

The arrangement of the next fishes depends
upon the situation of the ventral fins, the dorsal
being either double or single. The first have the
ventrals placed on the throat or jugulum, or in
advance of the pectorals.
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Trachinus—is of a lengthened form, having the
first dorsal fin short, and capable of deflection ;
the second lengthened, and with numerous rays.
The anal fin stretches nearly the whole length of
the body; the opercle is spined ; the eyes placed
near the horizontal surface of the head. They
inhabit the European Seas, and are well known
to the fishermen for the wounds inflicted by the
spines of the first dorsal fin.

Pereis—Closely allied to the last. The head
more depressed. The dorsal fins completely
united ; spine of the opercle small. Several
species from the Indian, African, and New Hol-

land Scas.

Pinguipes. — Head more lengthened than in
the last. The teeth strong, and slightly hooked,
covered by fleshy lips 3 the dorsal fins connected,
and regularly arching ; the ventral fins very fleshy.
Inhabits Brazilian Seas.

Percopis.— The form extremely lengthened.
Dorsal fins distant; the teeth in the jaws strong
and hooked; under jaw exceeding the upper in
length ; opercle and preopercle without teeth or
spines, A single species discovered in the DBra-
zilian Seas in the voyage of Frecvnet
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position of the dorsal fins, both of which are
small, the last with the rays extremely delicate.
Three species known inhabit the Mediterranean,
discovered by M. Risso.

Polynemos.— The head entirely scaled ; the
preoperele toothed ; the scales easily deciduous;
the dorsal fins far separated, and, with the anal
fin, covered with secales; before the pectoral fins
there are long filamentous appendages, varying
in their numbers in different species. The species
are numerous, and of varied distribution. Some
are much esteemed for food.

The Mullets.— These fish, separated by Cuvier
into two divisions, have been placed at the end of
the Percoid fishes in an appendix, in a kind
of indecision as to their proper station, but as
nevertheless bearing a resemblance to them. They
are distinguished by their separated dorsal fins,
their large scales easily rubbed off, and by the
filaments attached to the lower jaw. The first
division is

Mullus, Linnzus.— Comprehending the far-
famed ¢ Mugil” of the ancients. Characterized
by no teeth on the upper jaw, no spine cn the
operculum, and no air bladder. Three species are
described by Cuvier, and in the Toura Italica of
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176 FOSSIL FISHES.

in any of the quarries near Edinburgh, a view
of theét subject which was confirmed by the
experience of Agassiz, while on his visit to Seot-
land during the meeting of the British Association,
in September last. Upon an examination of the
limestone quarries, the genus discovered to abound
in them in the greatest profusion was Pal@oniscus,
Agass.; and a new species has been named P.
Robisonii, in honour of Mr Robison, secretary to
the society which, by its endeavours, has rescued
so many of these relies from destruction. Another
fossil, entirely of a new genus, has been named
Furynotus creantus ; and a third, the first which
was discovered, has received the title of Pyqgopte-
rus Bucklandii. The immense bony rays found
in the same quarries are also referred to fish;
and a new genus has been provisionally named
Gyracanthus. The teeth, scales, and large hones,
-which gave rise to the idea that they belonged to
a saurian animal, have been considered by Agassiz
as sauraid, that is, resembling those of an animal
of this kind not really belonging to it; and he
refers them to some fish allied to Lepidosteus,
which unites the characters of the crocodilean
animals with those of fishes, and in an existing
species of which that naturalist has lately been
able to demonstrate, that the swimming bladder
of fishes performed, to a certain extent, the office
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