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NATURAL HISTORY 

PultG? Be ES; 

CHAPTER I. OF FISHES IN GENERAL, 

. 

Sect. I.—Hijlory of Ichthyology. 

Tw the early periods of fociety, the neceflities and wants 

of men, rather than their curiofity, prompt them ta 

pay attention to the diferent objects, which the muni- 

ficent Author of nature has placed around them: And, 

though fifhes conftitute a greater part of the fubfiftence of 

men, in their rude and favage flate, than perhaps in any 

future flage of their political exiftence, yet their ac 

quaintance with this part of the animal kingdom, in the 

earlier ages of fociety, is by no means extenfive. A 

few fpecies that are moft common, or moft eafily taken 

in the neareft river or lake, are all that the neceflity of 

the favage requires; and, as in him, curiofity has not 

yet begun to be a fteady principle of action, it feldom 

leads him to examine more. 0 
Vor. III. A Even 



yy) OF FISHES IN GENERAL. 

Even after nations have attained to fome degree of 

knowledge and civilization, many ages elapfe before they 

puth their inguiries far into the fubje&t of ichthyology, 

or acquire any confiderable acquaintance with the inha- 

bitants of the ocean. In the unfathomed depths of that 

turbulent and extenfive element, probably millions re- 

fide, of which the far greater part are fecluded from 

human obfervation ; and, even of the few which the ine 

duftry of man has, at lait, drawn from their hidden 

abode, we hardly know any thing, but the external fi- 

gure, and the names. Their food, their longevity, their 

method of propagating their kind, and the whole of their 

manners and economy, remain ftill among thole num- 

berlefs fecrets of Nature, which human ingenuity has 

not hitherto been able to explore. Hence, the natural 

hiftory of fifhes has feldom been found interefling, be- 

caufe it is deftitute of that information, which it is the 

province of hiflory to convey. It is more imperfeé& 

and obfcure, than that of quadrupeds and birds, in pro- 

portion as the element, in which fifhes refide, is more’ 

extenfive and inacceflible. 

Before the Chrifian era, few writers had turned 

their attention to this difficult branch of Natural Hi-~ 

ftory. Ariftotle, Iheophrafius, Strabo, and Terentius 

Varro, had made their obfervations on fuch as were 

then known ; but they had fcarcely any idea of treating 

the fubje& in a fcientific manner. After that period, 

Appian, Ovid and Columella, deferibed the fithes of the 

Kuxine and Adriatic feas, as far as they had accefs to ex- 

amine them. Pliny was the laft, and by far the moft 

€opious writer upon this fubjeét, among the ancients. 

He is, indeed, too diffufe ; while his credulity and love 

of the marvellous, confiderably weaken the authority of 

his narrative. An hundred and twenty-four fpecies, 

were 

= = 
i Be 
Load 



OF FISHES IN GENERAL. 3 

severe all that the afliduity of the ancient naturalifts 

hhad difcovered. 

During the decline and fall of the Roman empire, at- 

tention to ichthyology, as well as to every other part of 
literature, was entirely laid afide; nor did the perni- 

cious effets of the Gothic invafions, allow it to be re- 

fumed, till the year 1524, when Paulus Fovias*, an 

ftalian writer, gave an account of thofe fifhes, that were 

known to the ancient Romans. After him, various local 

hiftorians appeared. Bel/onius and Rondeletius fucceeded 

each other in defcribing the fifhes of the Mediterranean ; 

while Swinfield, Marcgrave, and Cate/by, gave, fucceflive- 

ly, an account of the fifhes of Sidefa, Brafil, and the Caro-= 

dinas. ° 

While ichthyology was thus enriched by hiftorians of 

particular diftriéts, there were other naturalifts, who 

engaged in this fcience in a more general and fy{tematic 
manner. The Honourable Francis Willoughby publith- 

ed, in 1686, a hiftory of fithes, which is ftill deemed 

one of the moft valuable upon this fubjeé&t. He was af- 

terwards followed by 4rtedis and Linnaeus, who carried 

the fcience to a greater degree of perfection, than it had 
ever hitherto attained. 

If we take into account the vaft number of fifhes, of 

which the very names have not yet found a place in the 

fyftems of naturalifts, we muft neceflarily conclude, that 

this part of fcience, is ftill in its infancy. Some very 

fkilful ichthyologifts aflert, that there are to be found in 
the different colle&tions of fifhes about London, fix hund- 

red kinds not enumerated by Linnaeus; and we may, 

perhaps, eafily admit, that there are yet, in the un- 

fathomable depths of the ocean, at leaft an equal num- 

Ae ber, 

* De pifcibus Romanis, 
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ber, that have not come into the pofleflion of the curi- 

ous. 

It is remarkable, that there is no fyftem of ichthyolog 

in the Engli/b language. Gold/mith’s plan did not ad- 

mit of any thing more, than a general fketch of this fub- 

ject. Accordingly, he has not deferibed,. perhaps, a 

twentieth part of thofe, that are already found in the 

fyftems of Artedi or Linnaeus. Pennant has, indeed, 

given a correct and elegant hiflory of the Briti/b files ; 

but thefe make only a fmall part of the inhabitants of 

the ocean. We dare not promife, in the narrow limits 

of the following work, to offer a complete fyftem to the 

public. All the genera, however, are included, anda 

few of the moft remarkable {pecies belonging to each, 

are feleCted for a particular defcription. 

By the labours, however, of the different philofophers 

already mentioned, nearly five hundred kinds of fifhes 

have been enumerated, and defcribed ; and, in appearance 

at leaft, confiderable progrefs has been made in explain- 

ing their hiftory: But, unfortunately, the names and ex- 

ternal figure of many of thefe are all that we know. 

Their food, migrations, manner of life, and every qua- 

lity that can render their hiftory interefling, ftill remain 

to be explored. While, therefore, we are guided prin- 

cipally by the arrangement of Linnaeus, in giving the 

following account of filhes, we ‘will fpare our readers 

the trouble of perufing the tedious catalogue, as often as 

it prefents nothing, but the dry detail of names. We 

fhall thus fecure ourfelves an opportunity of enlarging 

more fully upon thofe particular fifhes, whofe hiftory 

may appear moft authentic, curious, or ufeful. 

4Ariffotle, that great father of naturalilts, firft fuggeft. 

ed the excellent arrangement a: fifhes, into the cetaceous, 

cartilaginous, 
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cartilaginous, and /pinous.*; which, as far as it goes, 

feems impotlible to be altered for the better}. Ronde- 

Jetius, the fir naturalift, who, after the revival of learn- 

ing, turned his attention to this fubject, attempted to lay 

afide the Arzfotelian divifion, and to fuftitute, in its 

room, another, founded upon the, habitation of fifhes, or 

thofe places where they refide. He, accordingly, claffed 

them into the fifhes of the /ea, rivers and Jakes {. Since, 

however, many fifhes refide indifcriminately in all thefe 

fituations, this method was abandoned by Willoughby 

and Ray, who again refumed the arrangement of 4r1flotle ; 

and, the celebrated Lzznmeus has.added to it fome farther 

fubdivifions, which render it {till more ufeful. 

The cetaceous fifhes have, in the later editions of his 

works, been clafled among the quadrudeds ; the care 

tilaginous have been referred to the amphibious tribes, 

among which they conftitute a particular order §; while 

the /pemous or bony, are alone allowed to retain the name 

of fifbes. 

_ As we have already hinted, that we are to pafs by, or 

but flightly mention, fome fpecies enumerated by that 

naturalift, whofe manners are not interefting, or but im- 

perfeftly known; fo, on the other hand, we thall re- 

ftore to their natural ftation among the finny tribes, 

the cetaceous and cartilaginous fifnes, which he has ba- 

nifhed from that part of the animal kingdom. 

The grand claflical characters, which nature has im- 

printed on the cetaceous order, will, in a philofophical 

wiew, 
* Hitt. Animal, 

+ The fx? comprehends the «whale kind; the fecond, thofe whofe ith is 

fupported by <¢ rtileges ; and the third, thofe whofe mufcles are fupported 

by /pires or boxy matter. 

¢ Marini, Fluviatiles, and. Lacuftres. 
§ Amphibia Nantia, Lin. Syft. Nat. Ed. 12. 
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view, vindicate their arrangement among quadrupeds, 
Their internal ftructure agrees, in every refped&, with 

that of the wammalia quadrupedia of Linneus ; and their 

external conformation alfo is, in fome parts, fimilar. ° 

The cetaceous fifhes are deftitute of gills : They breathe 

by means of lungs, and, on that account, are obliged to 

rife frequently to the furface of the water for refpira- 

tion *, They refemble land animals too in having warm 

blood; in being provided with external organs of ge- 

neration; and in their manner of copulating and bring- 

ing forth their young, which they fuckle, and protect 

with parental attachment. They have the power of 

uttering founds}, fuch as of bellowing and making 

other noifes ; a faculty denied to the other inhabitants of 

the deep. 

But notwithftanding this ftriking fimilarity between 

the cetaceous fifhes, and the land animals, there are many 

other properties belonging to the former, which mutt de- 

termine us to rank them among fifhes, where the ge- 

neral voice and language of men have always placed 

them. The feals, manati and whales, are evidently the 

fteps, by which Nature proceeds from the one of thefe 

her great families to the other: Here they approximate, 

and appear kindred tribes. In the laft of thefe fpecies of 

animals however, the great oytlines and form of a fith 

predominate: It is entirely naked, or covered with a 

fmooth fkin ; it lives wholly in the water, and has all the 

actions and habits of its aquatic neighbours ft. 

It is with much greater confidence and facility, that 

we reftore to their original ftation, the cartilaginous 

fifhes 5 

* Vide Britith Zoology. + Blafie’s Anat. Animal. 238. 

¢ Vide Rai Synop, Pifc, 
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fifhes ; becaufe greater violence has been ufed in exclud- 

ing them from it. They are by no means capable of 

living indifcriminately in the water and on fhore, and, 

therefore, merit not the name of amphibious, which Lin 

neus has afligned them. The fingle circumftance, by 

which that naturalift determined their rank in the ani- 

mal kingdom, is the want of the bony operculum, or co-~ 

vering of the gills, which is common to the /pznous. 

fifhes. 

This laft order, which alone he admits to be fithes, 

he has very properly fubdivided into four different fec- 

tions, the apodal, the thoracic, the jugular, and abdo~ 

minal, fifhes *. ‘This arrangement is founded on the com- 

parifon of the ventral fins to the feet of land animals ; 

and the particular fituation of thefe fins with refpec to 

the reft, determine the place, where each fifh is to be 

ranked. 

The apoda? fithes, are fuch as want the ventral fins alto- 

gether, fuch as the fwordfi/b and ¢e/. In the gugudar, the 

ventral fins are placed before the pectoral, as is exem- 

plified in the codf/b and blenny. The thoracic ate di- 

ftinguifhed by having the ventral fins pla@d beneath the 

pectoral, as is illuitrated by the maekrel, or father-/afher. 

The abdominal fifhes are known, by having the ventral 

fins placed behind the pectoral fins, near te the abdomen, 

as is the cafe in the falmon and pite. This divi- 

fion of fifhes, according to the fituation of their fins, 

is exceedingly judicious and natural. It firft occurred to 

Linneus, when examining a colle&tion of prepared fub- 

jects, in the prefence of Dr. Sollander, who witnefled the 

extafy of this indefatigable naturalift on making this 
difcovery +. 

SECT. 

* Vide Syftema Nat. p. 422. 

f He vfed the exclamatien of the. Greciax mathematician Archimides, 
“Evonnce, 
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Section If, 

Of the external Parts and Motion of Fifkes. 

Tue external form of the greater part of fifhes, tends 

greatly to the eafe and celerity of their motion. It is 

fharp at either end, and fweiling towards the middle ; 

and is modelled by nature after that fhape, which we en- 

deavour to imitate in thofe: veilels, that are intended for 

-the greateft defpatch. Every human contrivance, how- 

ever, falls far {hort of the rapidity of the natives of the 

fea. All the'larger fifhes can eafily overtake the beft 

conftructed vefiel while in full fail ; and play around it, 

without any apparent effort. 

The principal inftrument of this great velocity in files, 

is the tail, aided by the {ftrength and flexibility of the 

* back-bone. The other fins are too {mall, flender, and 

flexible, compared with the weight of the animal, to im- 

is pel it through the water with fuch vaft rapidity and 

. force. Their principal ufe is to direé&t and moderate the 

: movement, communicated by the impulfe of the tail. 

A fith, when deprived of thefe, and put into a pond, 
- darts upwards, downwards, and laterally, with all its 

- wonted velocity, but without being able to dire its 
He courfe *. The ventral and dorfal fins, ferve the pur- 

Bas: pole of keeping the fifhes in an erect and perpendicular 

, pofition; and, perhaps, the firft contributes to raife or 

“ * fink them in the water. ‘The pectoral fins regulate and 

Then {wimming rapidly for- ee ets progreflive motion. W 

i * Berelli apud Will, de motu anim, 
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ward, fifhes can, by extending thefe, flop their motion, 

and produce mora ;and, when fwimming in a ffreight di. 
rection, they can, by folding either, while the other. 

continues to ply, direct their motion to that fide. The 

fize of thefe fins, is, in general, proportioned to that of 

the head of the fifh to which they belong; and it is 

probably one ufe of them, to prevent the filh from be- 

ing overbalanced by the weight of its head, and pre- 

cipitated to the bottom. In fome fifhes, the peCoral fins 

ferve the fame purpofe as the wings of birds; for, by 

their means, they are enabled to rife fram their watery 

clement, and to fly for a confiderable f{pace, till their fins 

be fo dried by the air, that, in fpite of every exertion, 

they again fink into the water. 

A fith completely equipped for fwimming, has feven 

fins, two pairs, and three fingle ones; and of the latter, 

two are above, and one below: But, fince thofe which 

have the ‘greateft number cf fins, are not the fwifteft, it 

has been concluded, that the tail is the principal caufe of 

the fwiftnefs of a fifh’s motion. When in purfuit of its 

prey, or avoiding an enemy, all the fmaller fins are laid 

clofe to its body ; then, by the impulfe of the tail alone, 

it fkims through the water with the incredible velocity of 

a dart or an arrow* The mufcles, by which the tail 

is moved, are, by far, the thickeft and ftrongeft of the 

whole body ; and to give direCtion to the great impetus 

which they communicate to the fith, feems to be the chief 

purpofe of all the fmaller fins. 

The motion of fifhes, is fuppofed to be affifted by the 

fwimming bladder, which, by contraction and dilatation, 

ferves to raife or fink them in the watery element at 

pleafure ; and, as that element is of very different degrees 

VWorlEt. B of 

* Willoubii Ichthyol. p. 4, 
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of weight, according to its depth, the fifhes, by thus va- 

rying their fpecific gravity, can poife themfelves in any - 

part of it*. That this is the ufe of the air bladder, 

fome naturalifts pretend to have afcertamed by experi- 

ment: An incifion made into this organ, by which the 

air is allowed to efcape, obliges the fifhes, after fome ef- 

forts, to fink to the bottom of the water. This opi- 

nion feems to receive confirmation from the manners of 

thofe kinds where it is wanting. All flounders and 

ground-filhes are deftitute of a {wimming bladder ; and, by 

coniequence, lie conftantly at the bottom; while the ce- 

taceons and cartilaginous orders, which often fupport 

themfelves at the furface, without the aid of this in- 

ftrument, are fupplied with lungs, which ferve the fame 

purpofe, by admitting the air, in much greater quantity, 

into the cavity of their bodies. 

So far this matter feemed to be clear; but, upon ex- 

amining this fingular organ, it appeared to be fupplied 

with no mufcles that could enable the animal to contra 

or dilate it, in a voluntary manner. Two other opinions 

have, therefore, been formed concerning the ufe of the 

fwimming bladder. Dr. Needbam obferved, that in the 

greater part of fifhes, whether this organ was fingle, as 

in fome fpécies, or double, as in others, it was furnifhed 

with a ductor canal that opened into the flomach: 

Hence he concluded, that its ufe was to colle& the air 

fecretea from the blood, and to convey it into the fto- 

mach, where it afiifted the procefs of digeftion}. In 

this manner, he endeavoured to account for the extraor- 

dinary voracity of fifhes, and their uncommon powers of 

digeftion. 

No 

* Willoubii Ichthyol. p. 13. t De formato feetu, ch. vi. 
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No philofopher feems yet to have made obfervations 

fufficiently accurate, fully to determine this matter; for 

it is not yet afcertained, whether the neck of the canal 

be fupplied with a valve to emit air fecreted from the 

blood, or to receive it from the ftomach, or with a 

mufcle that may equally ferve to admit, or eject it: And 

what militates againft Needbam’s opinion, is, that the 

cartilaginous fifhes, which have nothing of this kind to 

aid their digeftive powers, are as remarkable for voracity 

as any other kind. 

The other ufe to which naturalifts have deftined this 

organ is, to ferve as a receptacle for air, isitead of the 

lungs in terreftrial animals, by which the necefflities of 

thefe creatures may be fupplied. The air bladder of 

fifhes is confined in a triangular fpace at the upper part 

of the abdomen, and confifts of one, two, and fometimes 

three divifions, all feparated from the reft of the vifcera 

by a thin membrane, attached, on each fide, to the ribs: 

A\n apparatus of this kind, though we be not able to 
explain its ufe, no one can imagine was formed in vain. 

It is poflible, that it may ferve fome purpofe different 

from any of the above, and probably more than one 

even of thefe. 

Fifhes thus fitted for motion in their element, by their 

internal ftructure, as well as by their outward fhape, and 

the fituation of their fins, feem as well furnifhed with 

the means of happinefs, as either quadrupeds or birds. 

Like thefe they are furnifhed with an external covering, 

to defend them from injuries in the turbulent fluid which 

they inhabit. That flimy and glutinous fubitance, which is 

fecreted from the pores of all fifhes, not only defends 

their bedies from accident, but is happily contrived to 

give little obftruétion to their progrefs through the wa- 

ter. Befides this fubftance, which defends their bodies 

B2 from 
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from the immediate contaét of the furrounding Muid, the 
greater part of fifhes are provided with a ftrong covering 

of fcales, which ftill more powerfully protects them from 

injury ; and, beneath this, they are fupplied with an oily 

matter, which preferves the body in warmth and vi- 

gour. 

When, however, we examine the fenfes, and other . 

faculties, of this part of the animal kingdom, we find 

it in arank greatly below the other tribes; and that 

Nature having intended them for lefs perfeét beings, 

has been {paring in her endowments. The brain, the feat 

of fenfation, is much fmaller in fifhes, than in other ani- 

mals ; and, probably, gives off afmaller number of nerves 

to the different parts of the body *. Thofe ftrong tegu- 

ments, with which we have obferved that their bodies 

are covered, muft greatly obftru& their fenfe of touch, 

which, in all probability, is far from being delicate. 

The external organs of fmell, and the nerves which 

fupply them, ate perceptible in the greater part of 

fifhes; and, even where the apparatus is not difcern- 

able without, the formation of the bones within, plainly 

indicate an apparatus for this purpofe. But as air is 

the only medium we know for the diftribution of odours, 

3t cannot be fuppofed, that thefe animals, refiding in was 

ter, can be poffeffed of any capacity of being aff<@ed by 

them. Ifthey have any perception of {mells, it muft be 

in the fame manner as we diftinguifh by our tafte; and 

it is probable, that the elfactory membrane in fithes, 

ferves them inftead of a diftinguifhing palate: Ry this 

they judge of fubftances, whofe vapours, having tinc- 

tured the water, are fent to their noftrils, and, no doubt, 

produce 

* Willifius de anat. cerebriapud Willoukium, 
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produce fome kind of fenfation. This, moft probably, is 

the ufe of that organ in thefe animals; as, otherwife, 

they would be provided with the inftruments of a fenfe, 

which they could not enjoy from want of an opportunity 

of ufing them *. 

The fenfe of tafte in fifhes muft be very imperfe&, if 

its delicacy arife from the pliancy and foftnefs of the or- 

gan. The whole mouth of fifhes is covered with a hard 

bony fubftance, which muft deprive them of almoft all 

power of diftinguifhing different fubftances by the pa. 

late: Their voracity, accordingly, is fo indifcriminate, that 

there is hardly any kind of food which they will not 

fwallow : They devour the fifherman’s plummet inftead of 

the bait. 

All fithes, except the cetaceous, are deprived, not only 

of external ears, but alfo of the auditory nerves and canal. 

Of the fenfe of hearing, therefore, it is probable, that they 

are altogether deftitute}+. As they are incapable of uttering 

founds, they could feldom have an opportunity of hears 

ing, even though Nature had endowed them with that 

power. They have no voice to communicate with each 

other, and, confequently, have no need of that organ by 

which it is dilcerned. The whales, and perhaps the cartila- 

ginous fifkes, are found poflefled of fmall apertures for the 

admiffion of founds; but, even in thefe, this fenfe muff, 

from the {mallnefs of the organ, be very imperfed. 

Naturalifts, determined by thefe reafons, feem, in ges 

netal,; agreed, that all the {pinous fifhes are deftitate of 

the faculty of hearing. Lznnaeus who has probably exs 

‘amined a greater number of fubjeéts, and with more 

accuracy than any other pirtlofopher, confeffes, that he 

has 

* Goldfmith’s Nat. Hift. vol. 6. p. 160. 

+ Rais apud Wil, c. iv. lib. 1. de pifc. auditu. 
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has not been able to difcover any auditory organs in this 

clafs of the animal kingdom*, Mr. Klezz, however, 

imagines he has found out organs of this fenfe; and he 

has allotted for that purpofe, thofe bones which are 

found in the head of fome fifhes¢. But thefe are fo dif. 

fimilar to the organs of hearing in other animals, that it 

is improbable, that Nature intended them for that pur- 

pofe ; and, befides, there are many {pecies, in which they 

“are not to be difcovered. 

But although Nature, in their conformation, had made 

a provifion for the hearing of fifhes, that fenfe muft have 

been extremely limited and imperfe@, from the nature of 

the element which they inhabit. Experiments have 

been made on the capacity of water to tranfmit founds ; 

and by thefe it has been found, that it is capable of con- 

veying them but a fhort way ; for it quickly deadens that 

vibration upon which they depend. A man whofe head 

is one foot immerfed in water, hears voices and words 

uttered in the air; but, when funk to the depth of twelve 

feet, he f{carcely hears a mufket fhot, though difcharged 

over his head. Hence it is probable, that Nature has 

made no organic apparatus to convey founds to fifhes, 

fince fhe has forever configned them to an element, 

which muft, in a great meafure, have defeated its pur 

pole. 

Rondeletius t, and feveral of the old naturalifts, who 

_plead for the hearing of fithes, allege, in proof of it, that 

certain kinds of them are fo affleGed with noife,- that 

they become unwholefome after thunder; and that, in 

ponds where they are tamed, in fome places of Germany, 

they are convened regularly by the call of a bell to their 

food, ; 

* Syflema Nature. + Vide Hiftoriam Pifcium, 

} Rondel. de pifcibus, lib, 7. cap. 14. 
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food. But the experiments made by Mr. Gorian *, 

profeffor of medicine at Montpelier, clearly demonftrate 

the fallacy of thefe proofs. The gold fithes, which he 

kept in vafes, he could never difturb by the loudeft noife, 

provided he could prevent the tremor of the air from 

affeting the water. It appears, therefore, that fifhes 

are as deftitute of hearing as of voice; and that, whea 

they appear to come to their food at the call of a bell or 

whiftle, it is either by feeling the vibrations of the found 

affect the water, or by feeing the perfons approach by 

whom they are accuftomed to be fed +. 

The fight of fifhes is probably the moft perfect of all 

their fenfes, and yet it is far inferior to that of 

moft other animals. They have, properly fpeaking, no 

eye-lids: Their fight is prote&ted in the water by a 

nictating membrane, which is a continuation of the fame 

tran{parent fkin that covers the reft of the head. The 

cryftalline humour, which in moft other animals is flat, 

is in them convex, and round like a ball{. In confe- 

quence of this, thefe animals muft be near-fighted, even 

in water, which, like a concave glafs, corrects, in fome 

degree, this defeé&t of the organ of vifion. We have no 

evidence of any fifhes feeing at a confiderable diftance ; and 

the cafe with many of them, that are deceived by the 

different kinds of bait prepared in imitation of their food, 

gives room to fufpect, that odje&ts are not very diftin@ly 

perceived by them, even when near. 

From this fhort account of the external fenfes of fifhes, 

it muft appear, that their faculties, in point of perfection, 

fall greatly below thofe of the other tribes, which have al- 

ready 

* Hiftoria Pifc. + Linnzi Syfema Natura. 

$ Gold{mith’s Nat: Hift. vol, vi, 
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ready been reviewed in the preceding part of this work. 
In every thing refembling intelligence, their inferiority 
is equally firiking. ‘They are incapable of attachment, 

or of acquiring any new habits by domeftication and inter- 

courfe with man. Some faint traces, indeed, of memory 

they difcover, if it be true, as is alleged, that they re- 
gularly return to the place where they have been fed * ; 

but even this {mail fhare of recolleGtion, can hardly be al- 

lowed them without hefitation ; for they may be affem- 

bled there, merely by feeing one of their number pick 

up the remains of the food which they had formerly left. 

It forms no exception to the general conclufion, that all 

their powers and faculties are of a fubordinate kind, fuit- 

ed to that humble and paflive exiftence which Nature 

has affigned them. To preferve exiftence, and to con- 

tinue it to pofterity, fill up the whole circle of their pur- 

fuits and enjoyments, to which they are impelled rather 

by neceility than choice. While they feem mechanically 

excited to every fruition, their fenfes are incapable of 

making any diftin@tions; and they are hurried forward 

in purfuit of whatever they can {wallow, conquer, or en- 

joy t- 

* Willovb. Hitt. Pifcium, cap. iii. 

t Goldimith, Nat. Hift, vol. vi. p. 164. 
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Secrion ill. 

Of the Refpiration, Food, &e. of Fifes. 

Vy all animals, refpiration, er the admiflion of air into the 

body, feems neceflary to the fupport of life. From the 

experiments that have been made upon fifhes, almoft in 

the infancy of fcience, it appears, that they are inca- 

pable of fubfifting without air for any confiderable time. 

The cetaceous and cartilaginous fifhes, are fupplied with 

the neceflary quantity of this fluid, by means of lungs 

like the terreftrial animals; and hence the Swedi/b na- 

turalift has arranged them in the fame clafs of beings *. 

In the {pinous fithes, refpiration is performed by dranchic, 

er gills, without the cavity of the body; but the precife 

manner in which this operation is carried on, is one of 

thofe fecrets of Nature, which neither the glafles nor the 

knife of the anatomift have ever yet been able to de- 
velope. The manner, indeed, in which the air is tranf- 

mitted from the lungs of quadrupeds into the blood, is 

perhaps equally myfterious, as its paflage from the 

branchiz of fifhes into the arteries leading to the heart. 

This difficulty Artedi confefles+; and Rondeletius, Need- 

bam, and other philofophers, have in vain endeavoured 

to explain it. 

Wor. LEE: Cc The 

* Vide Syftema Nature, laft edition. 

¢ Quomodo aer intret branchias pifcium, difficile eft ditu. 
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The gills, it would appear, have a power of abforbing 

the air, without giving admiffion to the water which is 

received into the mouth, and ejected by the branchie, at 

each movement of the opercula which cover them ; but 

in what manner the fubtile feparation is performed, no 

naturalift has ever ventured to declare. As the air and 

water pafs quickly through the gills, without any ‘ap- 

parent effort to feparate them, it is probable, that only 

a {mall quantity of the former is abforbed, but that, by 

the frequent tranfition of the water, a fufficient quantity 

of it may be admitted to fupply animals whofe blood is 

naturally cold, and not in great abundance *. 

But, however fieall a quantity of air may fufiice to 

{upport the life of a filh, fome portion of it is abfolutely 

neceflary to every living being. Some have been fhut 

up in a narrow mouthed vetlel, and have lived there for 

feveral years; but the air is no fooner excluded, by 

ftopping up the opening, than the animals are fuffocated 

in the courfe of a few minutes. When this experiment. 

was repeated with the veffel filled half with water, and 

half with air, after covering the mouth, as the air below 

began to be exhaufted, the fifhes were feen ftruggling 

to rife above one another, and inhale a {mall fupply 

at the furface of the water; and the fame confequence 

will follow, if you faften down the opercula of the gills 

with a ftring. fo that ref{piration cannot be performed +. 

This probably is the caufe why fo many fifhes are de- 

ftroyed in rivers by fevere froft: When, by the congela- 

tion of the whole furface of the water, the external air 

is excluded, the animals below mutt neceffarily perith f. 

Selian 

* Willoughby, lib. i. f Rondelet. Jib. iv. 

$ Willoughby, cap. v. 
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Afelian mentions a method of taking fifhes in the river 

Ifer, founded upon this obfervation. In the rigour of 

winter, the fifhermen broke fmall holes through the ice. 

The fuffocating animals inftantly crouded to the aperture, 

in order to procure a fupply of air; and fo eager were 

they to obtain it, that rather than abandon the at- 

tempt, they fuffered themfelves to be caught with the 

hand. 

Next to the neceflity of breathing air, that of devour 

ing food feems to be the moft conitant and urgent in the 

nature of fifhes. Among them this appetite, both in 

ftrength and avidity, feems to furpafs thofe limits which 

Wature has prefcribed to herfelfin the other orders of the 

animal kingdom. Every aquatic animal that has life, 

falls a viétim to the indifcriminate voracity of one or 

other of the fifhes. The {maller tribes devour infects, 

worms, or the fpawn of the reft of the tenants of the 

waters; while they, in their turn, are purfued by mil- 

lions larger and more rapacious than themfelves. A few 

of them feed upon mud, the aquatic plants or grains of 

corn; but by far the greater numbers fubfift upon ani- 

mal food alone; and of this they are fo veracious, that 

they {pare nct even thole of their own kind*. Charr 

kept in a pond, if fcantily fupplied, frequently devour 

their own young. Others that are larger, go in queft of 

a larger prey ; 1t matters not of what kind, whether of 

another [pecies, or of their own, Thofe with the moft capa- 

cious mouths, purfue almoft every thing that has life, 

and often meet each other in fierce oppofition, when the 

fifh which has the wideft throat comes off with victory, 

and devours its antagonift }. 
Thus 

* Willoughby, lib. i. cap. x. 4 Goldfmith, Nat. Hift. vol. vi. 
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Thus the rapacious fifhes are different from the pres 

datory kinds of terreftrial animals; they are neither few 

in number, nor folitary in their habits. Their rapacity 

is not confined to a few fpecies, one region of the fea, or 

individual efforts. Alimoft the whole order is continually 

irritated by the cravings of an appetite, the ftrength 

of which excites them to encounter every danger, and 

which, by its excefs, often deftroys that life which it was 

intended to prolong. Innumerable fhoals of one fpecies, 

purfue thofe of another through vatt traés of the ocean, 

from the vicinity of the pole, down to the equator. It 

is thus that the cod purfues the whiting, which flies be- 

fore it, from the banks of New/oundland, to the fouthern 

coalts of Spain. ‘lhus too the cachalot drives whole 

armies of herrings from the regions of the north, de- 

vouring, at every inftant, thoufands in the rear. Hence, 

the life of every ‘ith, from the f{malleft to the greatefi, 

is but a continued fcene of rapine ; and every quarter of 

the immenfe ocean, prefents one uniform picture of hofti- 

lity, violence and invafion. 

In this unceafing confli&, occafioned by the voracity 

of the different kinds of fifhes, the fmaller tribes mutt 

have, long fince, fallen victims to the avidity of the 

larger, had not Nature fkilfully proportioned the means 

of their efcape, their numbers, and their productive 

powers, to the extent and variety of the dangers, to 

which they are continually expofed. To fupply the 

conftant wafte, occafioned by their deftruction in the uns 

equal combat, they are not only more numerous and 

prolific, than the larger kinds ; but, by a happy inftin& 

are directed to feek for food and prote@ion near the 

fhore ; where, from the fhallownefs of the water, their 

deftroyers are unable to purfue them. Thefe, yeilding 
to 
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to the ftrong impulfe of hunger, become plunderers 
in their turn, and revenge the injuries committed on 

their kind, by deftroying the fpawn of the larger fithes, 

which they find floating upon the furface of the water *. 

Even there, however, they often meet with that violence 

which their own hoftility merits; for the oyfter, the 

fallop, and the mufcle, lie in ambuth at the bottom, with 

their fhells open ; and, whatever little fith inadvertently 

comes into contaét, they inftantly clofe their fhells upon 

it, and, at their leifure, devour it in the concealed man- 

fions of a prifon, from which there is no poflibility of 

efcape. 

In what manner digeftion is carried on, to fuch an 

amazing extent and rapidity, in the ftomachs of fithes, no 

inquiries of naturalifts have yet been able to afcertain. 

If we were to judge from their fubftance or heat, we 

would be led to conclude, that the digeftive powers of 

thefe animals are feeble and imperfe& ; whereas, they 

appear fo far to exceed every thing that can be effetted, 

either by trituration, the operation of heat, or of a dif. 

folving fluid, that a celebrated phyfician, after various 

experiments, has been of opinion, that none of thefe 

caufes is equal to the effet +; and that the power of 

digeftion, in the cold maw of fifhes, is fo great, as to 

overturn thofe fyftems, that have attempted to account 

for it on thefe principles. 

The powers of affimulation in fifhes, feem to increafe 

with the quantity of food with which they are fupplied. 

A pike fparingly fed, can be habituated to fubfift on 
very little nourifhment; if fully fupplied, it acquires the 

power of devouring an hundred roaches in three days. 

The digefting power of fifhes, is as extraordinary, as 

; their 

* Goldfmith, Nat. Hitt, vol. vi. + Dr. Hunter. 
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their appetite is voracious. The cod and fturgeon will 

not only fwallow, but diflolve crabs, mutcles, lobfters; 

and every kind of fhell filh, whofe coverings are much 

harder than the coats of their ftomachs. On diflection, 

the maw is found to be a foft bag filled with fhells ; the 

calcareous earth of which, undoubtedly, fupplies the 

animal with nourifhment. From this faét it would ap- 

pear, that fifhes are fupplied with a powerful folvent, hi- 

therto undefcribed, which enables them to convert the 

fubftances they {wallow into a fluid, fitted for their pecu- 

liar fupport. 

Some exceptions to the extraordinary voracity of 

fifhes, are produced by naturalifts, which, if fully exa- 

mined, will, perhaps, appear more apparent, than real. 

Some are faid to fubfift on pure water alone ; an affer~ 

tion, which is fuppofed to be proved by numberlefs ins 

{tances of their fubfifting, for feveral months, in ponds 

conftructed of hewa ftone, where they had been fupplied 

with no food *. It is alleged too, that thofe, which are 

carried from a diftance to the markets of London and 

Paris in perforated veflels, muft fubfift upon water 

alone. 

The element of water, however, is feldom found pure 

and unmixed. The very epithets of falt, bitter and 

fweet, imply a compofition and mixture, perceptible even 

to the tafte. The particles of the earth upon which it 

runs, neceflarily enter into it, and vitiate its purity. 
Thefe fubftances, together with myriads of animalcules 

with which it teems, may fupply, for a while, a fcanty 

fubfiftence, and fupport the life of the moft voracious 

animals, 

In 

* Rondelet. apud Will, 
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Yn the mean time, it will readily be allowed, that 

fifhes, though for ever hungry and prowling, can endure 

the want of food for a long time. In them, habits feem 

to be formed by the circumftances in which they are 

placed. Want produces ab{tinence; from abundance 

they learn voracity. A pike, one of the moft gluttonous. 

of fifhes, will live, and even thrive, ina pond where 

there is none but itfelf; and the gold and filver fifhes, 

which we confine in glafs vafes, fubfift, frequently for 

years, without any vifible fupport but water. Rondeletius 

mentions one that was kept at his houfe, in this manner, 

for three years, which grew to fuch a fize, that the vafe 

could fcarcely contain it, nor could it be brought out at 

the fame paflage by which it was introduced into the 

veffel *. It would appear, therefore, that, in certain fitu- 

ations, fifhes are as remarkable for abftinence, as, in 

others, they are diftinguifhed for voracity ; and that Na- 

ture, in compaffion to the want which they muft often 

fuffer, has indulged them witha power of accommodating 

their appetite to fearcity of food, as well as to abuns 

gance, 

Section IV. 

Of the Generation, Fecundity, &c. of Fifbese 

‘Tue grand divifion of fifhes into the cetaceous, cartila- 
ginous, and fpinous, was formed by Ariffotle, according 

to 

* Hoc modo fuaviffima mea conjux, tres annos, pifcem domi aluit ; fic- 

que educatus, in eam corporis molem accrevit, ut tandem nec vas eum 

capere, nec gua ingreflus fucrat, eidem exire poflet. Rondelet, 
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to the three different modes of their generation. Among 

thofe of the firft order, fecundation is accomplifhed with- 

in the body ot the female, by means of a pens intrans, 

as in. terreftrial animals. They are all viviparous ; that 

is, the female, after having been fecundified by the male, 

and after a certain period of geiiation, produces a living 

and perfed animal. 

he cartilaginous are alfo all, exeept fome fpecies of 

the fturgeon, viviparous; and among this order too, fe- 

eundation feems to be performed within the body of the 

female, who conceives two or more large eggs, diftin@ly 

containing red and white, like thofe of birds. In thefe 

eggs the fetus is formed; and, by the white of them, 

it is fed, while it is hatched within the body of the 

mother, without being excluded in the egg ftate, as 

is the cafe in birds. In this ftate, the eggs have 

been found in the belly of a dogfifh, with the yeung 

completely formed, and of a very confiderable fize *. 

The number of thefe eggs lodged at one time in the 
uterus, is various, according to the fpecies to which 

the animal belongs. One naturalift + obferved in the 

belly of {a dogfifh, fix that were arrived at their full 

fize, befides many others, in which the fetus was {carce- 

ly formed ; another faw, in the eornua uteri of a. tor- 

pedo, fix eggs on one fide, and eight upon the other. 

The mode of generation that obtains among the vivi- 

parous or fpinous fithes, is, from their fituation and man- 

ner of life, involved in great obfcurity. It is generally 

fuppofed, that their eggs are not fecundified, till after 

their exclufion from the matrix of the female. They 

_feem, indeed, amidit their evolutions in the deep, to co- 

4 pulate ; 

* Raius apud Willough. Lib. 1. cap. ix, + Rondeletius. 

 Francifc. Redi. Galei Spinacis. 
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pulate; but, as the male is furnifhed with no external 

organs of generation, his junction with the female. is 

only to emit his impregnating milt upon the eggs, as 

they fall from her body. For this purpofe, it is faid, he 

purfues them along the ftream, carefully impregnating 
them, one after another. 

Thefe faéts, however, are controverted by Linneus, 

who maintains, that no fecundation can take place, ex- 

cept within the body of the female *, although the ge. 
neration of frogs and lizards has always been regarded 

as an example of the contrary. In fupport of his hypo- 

thefis, he aflerts that he obferved, at fpawning feafon, 

every male pike furrounded by feveral females; and that, 

as foon as the milt was ejected by him, it was immedi- 

ately fwallowed by the females; a procedure which he 

had occafion to notice in feveral other kinds of fith. 

The experiments that have lately been made at Berliz 

by a fkilful naturalift+, feem totally to overthrow this 

do&rine of Linnzus. It has been found, that of both 

falmon and trout, the roes, artificially extraéted from the 

body of the female, were capable of being fecundified by 

an admixture with the milt of the male. Hence it is 

probable, that, though both the male and the female 

concur in the great work of impregnation, yet the a@ 

is performed without the body of the latter; and that 

the fpawner ejects her eggs, while the milter {prinkles 

them with fperm. 

The fcience of ichthyology is fiill in its infancy. Sup- 

ported by few accurate obfervations, and {till fewer ex- 

periments, it has hitherto been regarded as a fieid for 

WoL. iT: D theory, 

* Vide Syftema Natur ad locum, 

M. Jacobi, 
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theory, fpeculation, and conjecture. Hence we are no 

fooner free of one difficulty, than we are met by another 

equally perplexing and infurmountable. It has long 

been a queftion, among philofophers, whether fifhes are 

produced by fpontaneous generation*. That they are, 

an ancient naturalift pretends to have proved by his own 

experiments and obfervations+. ‘There is, fays he, in 

the vicinity of Pi/a, and furrounded, on every fide, by 

hills, a place, into which the waters of no fountain, 

ftream, or lake, ever flowed ; a place, which no moifture, 

except the rain from the clouds, ever watered. A few 

days before my arrival at this {pot, a copious fhower of 

rain had overflowed it with water, and nature herfelf 

had fupplied it with fifhes, among which vaft numbers 

of carp were obferved. The fame thing, he adds, is 

feen in many pools in France, into which no ftock, or 

original, of the many various fifhes they contain, was 

ever placed. 

Another philofopher has adopted the fame opinion 

concerning the fpontaneous production of fifh ; becaufe, 

in ponds newly dug out, fifhes have been obferved dur- 

ing the firft year ; and, in fucceeding ones, many other 

different kinds, although none had been originally tranf- 

ported thither t. It 1s a phenomenon in Nature, for 

which it is indeed difficult to account, but notwith- 

ftanding an incontrovertible fad, that in ftagnating pools 

occafioned by the rain in Bombay, which have no com- 

munication with any river, or the fea, fithes are gene- 

rated, of which many perfons have eaten, and which, 

upon 

* Willoughby, lib. I. cap. ix. 

+ Rondeletius de Pifcib. Jib. I. cap. iy. 

} Albertus magnus apud Gefnerum., 
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upon the drying of thefe ponds, die, and are corrupted *, 

But, however difficult thefe appearances may be to ex- 

plain, or in whatever manner the fifhes were introduced 

into thefe ponds, we muft conclude, that they were ori- 

ginally produced from the eggs of animals of their own 

kind ; becaufe the idea of fpontaneous generation is re- 

pugnant to every maxim of found philofophy +. 

Fifhes, in general, are male and female; the former 

poflefling the m/t, and the latter the roe. Some indi- 

viduals of the cod and fturgeon, are faid, indeed, to con- 

tain both. The {pawn of the greater number of fithes 

is depofited in the fand or gravel; and, in that ftate, it 

is probable, that the roe and milt are mixed together. 

Summer is the moft common time for the {pawning of 

fifhes ; becaufe, at that feafon, the water is tepified by 

the beams of the fun, and therefore better fitted for 

quickening the eggs into life. It is probably for this 

reafon, that the herrings frequent the fhores of Britain, 

at the {pawning feafon ; there not being, in the unfathom.- 

able depths of the ocean, a fufficient quantity of heat to 

hatch their eggs. When they have depofited their bur- 

dens, they return to their former ftations, and leave 

their infant progeny to fhift for themfelves. 

The fpawn of different fifhes continues in the ftate of 

eggs, fometimes for a longer, and fometimes a fhorter 

period. In general, however, this period is propor- 

tioned to the fize of the animal. In the falmon kind, 

the young animal continues in the form of an egg, from 

the month of December till April; the young carp con- 

D 2 tinues 

* Vide Lind. on hot climates, Part I p £2 « 

+ Linnzus, omne animal ex ovo, 
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tinues not, in that ftate, for above three weeks ; and the 

gold fifh from China, is produced in a. ftill fhorter pe- 

riod *. 

When excluded from the egg, the young fifhes all, at 

firft, efcape by their minutenefs and agility. They per- 

form all their motions with much greater celerity and 

eafe, than grown and bulky fifties ; and can make their 

way into fhallow water, where they cannot eafily be pur- 

fued. But, with all thefe advantages, not one, perhaps, 

of a thoufand, furvives the dangers of its youth. There 

is no inftance, among the fpinous fithes, of any thing re- 

fembling parental affection: They all abandon their eggs 

to be hatched by the heat of the feafon+; and, if they 

ever return to the fpot where their young have begun 

the career of life, the male and female that gave them 

birth, forgetting all parental relation, become enemies 

as formidable as the moft rapacious plunderers of the 

deep. 

Though the fifhes fall in millions by the rapacity of 

one another, yet they have other enemies than the ants 

mals of their own kind. Many of the quadrupeds fres 

quent the fhores, rivers, and lakes, where filh is almof 

their only food ; and we have already had occafion to 

rematk, that a great proportion of the fowls refide con= 

flantly on the fea, where they either feed upon fpawn, 

or become the mercilefs invaders of the finall fifhes. 

Thoufands too of the human race, wander, in a favage 

ftate, around the lakes and rivers, whence they derive a 

confiderable portion of their fuftenance. And, among 

thofe 

* Goldfmith’s Nat. Hit, Vol. VI. 

} The collis bovie is the only exception to this obfervation ; it is faid t» 

fit upon its eggs at the bettom of the water. 
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thofe nations, whom arts and agriculture have rendered 

lefs dependent on this precarious fupport, fuperitition 

has come in the place of want, and given a new edge to 

their avidity for this fpecies of food. From the inva 

fions, therefore, of terreftrial animals, and from their 

‘own mutual rapacity, the annual confumption of fifhes 

is conftant and immenfe ; but the munificent Author of 

Nature has made a kind provifion for his creatures, by 

the amazing fertility which he has conferred on this 

clafs of beings. 

The fecundity of fith in general far furpaffes that of 
any other animals ; in fome, it exceeds belief, for there 

are individuals among this clafs of the animal kingdom 

capable of producing, in one year, a greater number of 

their {pecies than all the inhabitants of Great Britain. Nine 

millions of ova have been found in the fpawn of a fingle 

cod *; one million, three hundred, and fifty-feven thou- 

fand, four hundred, have been taken from the belly of a 

flounder: The mackerel, carp, tench, and a variety of 

other fpecies, are faid to poflefs a degree cf fertility but 

little inferior +. 

Such an aftonifhing progeny, were it allowed to ar- 

rive at maturity, and to add the whole of its number to 

the reft of the family, would foon overftock Nature; and 

even the ocean itfelf would ‘not be able to contain, much 

lefs to provide for the half of its inhabitants. Of the 

ova fpawned by thefe different fifh, however, probably 

not one in an hundred ever becomes a full-grown ani- 

mal: They are devoured by the leffer fry that frequent 

the fhores, by aquatic birds near the margin, and by 

the 

* Dr. Lewenloch. 

} Fide Farmer’s calculations, Philofophical Tranfactions, 1767. 
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the large fifh in the deep water. Such as {till furvive; 
are fufficient for fupplying the ocean with inhabitants ; 

and of thefe, notwithftanding their own rapacity, and 

that of the aquatic fowls and terreftrial animals, enough 

is left to relieve the wants of a great portion of the hu- 

man race. Thus, two important purpofes are anfwered 

in the economy of Nature by the extraordinary fecundi- 

ty of fifhes: it preferves the fpecies amid{t numberlefs 

enemies, and ferves to furnifh the reft with a fuftenance 

adapted to their nature *, 

Among terreftrial animals, there are various degrees of 

fertility, according to their chance of deftruction, from 

the want of courage, bulk, or ftrength : The largeft are 

always leait productive, and the fmaller are more proli- 

fic, in proportion as the dangers increafe, to which they 

are expofed +. The fame obfervation may be extended 

to the inhabitants of the ocean: Among thefe, as the ce- 

taceous fifh refemble quadrupeds in their habits and con- 

formation, fo they are diflinguifhed by a fimilar degree 

of fterility. All the whales, and even the cartilaginous 

fifhes, are not, perhaps, fuperior to terreftrial animals in 

their powers of production. Among the hungry and 

heedlefs inhabitants of the fea, they are diftinguifhed by 

finer organs and higher fenfations. Their fize and cou- 

rage place them, ina great meafure, beyond the reach 

of danger; they nurfe their young with tendernefs and 

affiduity, and they protect them from injury with an ob- 

ftinate intrepidity little inferior to that of the lion or the 

eagle. Hence the number of their young is few, pro- 

portioned to the dangers to which they are expofed: A~ 
mid 

* Goldfmith’s Nat. Hift. vol. VI. 

4 Buffon’s Hift. generale et particulairc, tome 164 
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midft that fecurity which they enjoy, and the eafe with 
which they can repel the hoftility of the inimical tribes, 

they run but little hazard of being deftroyed by their ra- 

pacity. 

Section V. 

Of the Growth, Longevity, and Dictical Ufes of Fifh. 

As the dangers to which the progeny of all the fpinous 

fifhes, while in the form of ova, and in their nafcent 

ftate, are innumerable, and furrounding them on every 

fide, Nature has happily ordered, that they fhould re- 

main but a fhort time in that defencelefs condition. The 

period at which the different f{pecies arrive at their ap- 

pointed fize, is not exaétly afcertained; but the genera- 

lity of naturalifts agree in reckoning it extremely fhort *. 

Ariftotle, and Pliny who copied him, feem both to have 

committed a miftake, when they afligned only two years 

for the life of the tunny +, a fifh which approaches to 

to the fize cf a whale. This fpecies had various differ= 

ent names affigned it, till it arrived at its fifth year, wheg 

it received the appellation of a whale ; a circumftance from 

which we muft conclude, that the ancients in general en- 

tertained a very different idea of its longevity ¢. Of a 

fimilar 

* Rondeletius, de pifcibus. 

+ Vita Thynnis longiflima biennio. Plinii Hift. Anim. 

$ During the firft year, they were called Scordyla; the fecond, Palami- 

mes; the third, Thynnis; the fourth, Orcyni; and the fifth, Cete. 
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fimilar error, many of the moderns are guilty in affert- 

ing, that the common falmon arrives at its fuil growth 

in a year. Our moft experienced fihhers diftinguith them 

alfo by different names, till they arrive at their fixth 

year, when they are fuppofed to have reached their full 

fize: Thofe of the firft year they call {melts ; of the fee 

cond, {prods ; of the third, morts; of the fourth, fork- 

tails ; of the fifth, half-fifh; and of the fixth, falmons *. 

It is probable, however, notwith{tanding the immenfe 

fize at which many of them arrive, that fifhes, in 

general, are of a quick growth, and that the period of 

their adolefcence is fmall, in proportion to that of their 

lives. There is another peculiarity attending the growth 

of fith ; and that is, the cetaceous kinds, which are by far 

the largeft, inhabit chiefly the colder regions of the 

ocean, adjoining the poles. ‘The reverfe of this is the 

cafe with terreftial animals, who always diminifh in fize 

as they recede from the heat ; and by far the largeft of 

them, the elephant, the camel, and rhinoceros, are only 

found in the warm or intratropical latitudes. It is proba- 

ble, indeed, that the whales might prefer the more tem- 

perate regions of the ocean, and might even acquire a 

large fize there ; were they not compelled to avoid them 

by the frequent difturbance given by fhips, and to feck 

that tranquillity, of which they are fond, in the unhofpi- 

tal climes of the north +. ‘ 

Hitherto, we have been examining fifhes with regard 

to their external conformation, and have found them in- 

ferior to terreftrial animals in their organization, and in 

the number of their enjoyments, We are now to contem- 

plate 

* Vide Willoughby, lib. i. cap. Te. 

} Idem ibidem. 
i 
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piate them in a more favourable point of view, and that 

is, in the extraordinary period of time during which they 

poflefs the humble eaiftence which Nature has affigned 

them. ‘Iheir longevity is far fuperior to that of other 

animals *. We have already feen what ample provi- 

fion is made for fupplying them with food, by mul. 

tiplying the inhabitants of the fea: They are, therefore, 

in little danger of perifhing from want; and there is rea- 

fon to believe, that they are, in a great meafure, ex- 

empted from difeafes. 

Mott of the diforders incident to mankind arife from 

the changes and alterations incident to the atmefphere ; 

but fithes refide in an element but little fubje& to change; 

theirs is an uniform exiftence; their movements are 

without effort, and their life without labour. Their 

bones alfo, which are united by cartilages, admit of in- 

definite extenfion ; and the different fizes of animals of 

the fame kind among fithes is very various. They {till 

keep growing ; their bodies, inftead ef fufering the ri- 

gidity of age, which is the caufe of natural decay in land 

animals, ftil] continue increafing with frefh fupplies ; and 

‘as the body grows, the conduits of life furnith their ftores 

in greater abundance. How long a fifh, that feems to have 

f{carce any bounds put to its growth, continues to live, is 

not afcertained }. . 

Some f{pecies of the German carp have been known to 

live an hundred years+; thofe fpecies, however, with 

which we are beft acquainted, feem not to enjoy fo 

great a degree of longevity. The falmon, we have re~ 

marked, takes only fix years to reach its full fize ; if we 

Vo. II. E allow 
/ 

* Gefner de pifcibus. { Vide Bacon’s works, 



34 OF FISHES IN GENERAL. 

allow four or five times that {pace for the period of its 

life, it will not exceed thirty years. 

Different methods have been devifed for afcertaining 

the age of fifhes, fome of which will, perhaps, pretty 

accurately determine this matter. The ingenious Mr. 

Hiddoftroam, a Swede, has attempted to compute their 

ages by the number of concentric circles obferved in a 

tranfverfe feCtion of the vertebre of the back ; and it has 

been found, that each circle, like that in the feéion of 

a tree, correfponds to a year of the animal’s life. In 

confirmation of this fat, experiments have been made on 

different individuals of various fizes, but of the fame age, 

whofe concentric circles have always been cf an equal 

number ; whereas a young fifh differs from an older one 

f the fame f{pecies, by having a {maller number of thefe 

circles. By this method of computation, feveral fifh 

were found from fifteen to twenty years, but none gave 

indications of a greater age. 

Another method of computing the age of fifhes, prac. 

tifed by M. de Buffox, is by numbering the concentric 

circles upon their fcales* ; but as this requires a more 

minute examination, it is, of confequence, liable to 

greater uncertainty. On examining the feale of a fith 

through a microfcope, it exhibits a number of circles, 

one within another, refembling thofe in the vertebre of 

the back, and, like them, every circle reprefents a year 

of the fifh’s life. A fcale of a carp, thus examined, an- 

nounced the animal to be no lefs than an hundred years; 

a longevity lefs incredible, becaufe confirmed by the tel- 

timony of feveral different authors +, fome of whom have 

aflerted, that this fith lives twice that period, 

The 

* Vide Hitt. gener. et part. + Gefner and Albertus, 
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The dietical ufes of fifhes are to us the moft important 

article of their hiftory, a part that is happily free from 

that uncertainty and darknefs in which many other cir- 

cumftances relating to their manners and economy are 

ftill involved. All fifth whatever, and particularly thofe 

without the tropics, are capable of being converted into 

wholefome food. Every European fifh, while in fea- 

fon, is nutritive; the various methods of preparing 

and dreffing them are detailed by the Authors to whom 

that province belongs. Such difquifitions conftitute the 

hifiory.of an art, but they are not the objects of fci- 

ence. 

Fifhes, in general, when out of feafon, are unwhole- 

fome, and even pernicious ; and this is more efpecially 

the cafe with the oily kinds; fuch as the herring, the 

mackerel, the eel and the falmon. So little is this fa& 

attended to, that the eating of the latter of thefe fifhes, 

at an improper feafon, has been the immediate caufe of 

an epidemic fever. Some of the fifhes that frequent the 

fhores of the Weff-Indian iflands, are faid to be poifon- 

ous : that they are naturally fo, however, may be juftly 

queftioned ; though there can be no doubt of their be- 

coming pernicious in certain circumftances. If they feed 

upon copper-banks, their food may contain fo great a 

quantity of the poifon combined with that metal, as may 

render their flef noxious; and the fame confequence 

will enfue if they devour the feeds of fome poifonous 

plants that grow in thefe parts of the globe. 

The improvement of the arts tends greatly to extend 

the dominion of man over the inferior animals ; the art 

of navigation, in particular, may be faid to have com- 

pleted his conqueft of the ocean, and brought a vaft ac- 

E 2 ccflion 
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ceflion both to the fund of his fubfiftence and enjoy- 

ments, by the capture of fo many animals whom Na~ 

ture feemed to have placed beyond the reach of his pow- 

er. A fleet of fifhing veflels, manned by a few thoufand 

European failors, is capable of taking a greater number of 

fifh in a feafon, thah perhaps could be done by all the fa- 

vages on the continent of 4merica. But the fuperflitious 

regulations of the Romifh Church has tended more than 

any other circumftance, to enhance the value, and in- 

creafe the quantity of this fpecies of food. To fupply 

the imaginary abftinence of the devout or fuperftitious, 

large demands are annually made upon the fea; and to 

make up for the deficiencyof this precarious fupply, ponds 

have been dug, and fith, like land animals, rendered 

domeftic. 

In the conftruGion of thefe ponds, it may be proper 

to obferve, that, if intended for breeding, they ought to 

be of various depths, from fix feet to fix inches; for few 

fith will fpawn in water of any confiderable depth. Such 

pieces of water ought alfoto be partly filled with aquatic 

plants; becaufe thefe afford fhelter and. nourifhment to dif- 

ferent kinds of infe&ts, that contribute tofeed the fifhes: For 

a fimilar reafon, fifh ponds ought to be furrounded with 

trees, that the infedts frequenting them may afford an 

additional fupply for their {nienance. In arranging the 

fifhes in thefe receptacles, attehtion ought to be paid to 

the different {pecies that are introduced into the fame 

pond. Carpand tench agree well together; but they 

frequently do uot thrive when mixed with any other 

~ fpecies.¢)"Bhe perch is almoit the only fifh that can be 

fafely entrufted in a fheet of water frequented bythe 

pike, | 
In 
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In populous countries, like China or Halland, where 

every article of food is in requeft, and every fpot of 

ground is turned to account, great. attention is paid to 

the ftructure and management of fith ponds: There ex 

perience has taught men to afcertain the quantity of eve- 

ry kind of fifh, which any given fpace of water can fup- 

port. Ninety brace of carp, and forty of tench, may be 

fupported in an acre of water ; a greater number would 

janguifh and die. In tranfporting fith from rivers into 

ponds, it has been found that the young thrive much 

better after the operation, than the old ; for at. that pe- 

riod of life, they poffefs a power of more eafily accom- 

modating themfelves to any change in their fitua- 

tion. 

In fome parts of Germany, where the domeftication of 

fith is pra€ticed, the ponds are conftruéted in a fuite, one 

adjoining another; and, by means of a communication 

between them, they can empty the water of one pond, 

together with the fifh, into another. After this is ac- 

complifhed, the empty one is frequently plowed, and 

fown with barley: When the grain is in the ear, the 

Water, with its inhabitants, are again admitted to feed 

upon the grain, and are thus more expeditioufly fattened 

than by any other management. In all fifth ponds, the 

milters are the preferable fifh, for they become much 

fatter than the fpawners. 

Fith of different fpecies, as well as terreftrial animals, 
are found capable of producing an offspring ; but their 

crofs breeding is a very obfcure article of their hiftory. 

Few fpecies have hitherto been domefticated, and on thefe, 

but a very [mall number of well-attefled experiments 

are known. A crofs breed is faid to be obtained between 

the carp and the bream, and between the carp and tench * 

That 
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That between the carp and tench was produced by mix. 

ing the milt of the former with the fpawn of the latter ; 

the offspring, which was examined by Mr. Pennant, 

bore a greater refemblance to the male than the female 

parent *. 

It is remarkable, that fo few fpecies of this clafs of 

the animal kingdom have been tranflated from their pri- 

mitive haunts, and made fubfervient to man by domef- 

tication. Only three kinds have been tranfported from 

foreign parts into Britain ; the carp, the tench, and the 

goldfith. Double that number are domefticated with 

fuccefs upon the continent ; but even this, in all proba= 

bility, is but few to what might eafily be rendered fub- 

fervient to the fame purpofe, by the induftry of man. 

There can at leaft be entertained no doubt that thofe 

domefticated upon the continent would thrive equally in 

Britain. 

The caprinus corufius is found indigenous in many of 

the rivers in England, where it is called the rudd. Ie 

is reckoned a funerior fifh to the carp in many refpects, 

yet it has never been domefticated in its native country, 

though reared with great advantage in the fifh ponds of 

Sweden. ‘The cobetus foffilis is a fifh unknown in this 

country; but is domefticated, with profit, in the ponds 

at Stockholm, and might, with equal propriety, be tranf. 

lated into thofe of Scotland. In the fame manner, the 

cobetus barbatula, which was introduced into Sweden by 

Frederick 1, might be made an inhabitant of our artifi- 

cial ponds. The falmo tymalis of Liznacus, known in 

England by the name of graylin, is one of the beft fifhes 

both for fport and the table, and might eafily be tranf- 

ported here from the ftreams of Derby/hire, its native 

tefidence. 

* Vide Brit. Zool. Vol. Il. clafs iv. p. 356. 
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refidence. Both eels and charr might be rendered ufeful 

pond-fith ; as neither are too delicate for tranfportation ; 

and, from experiments already made, the certainty of 

their thriving is fully eftablithed. 

If the tranflation of fifh has not been often attempted, 

it certainly is not becaufe they are incapable of fuf. 

taining various degrees of heat, and of living in different 

climates. The neceflity of procuring a fupply of food ; 

of feeking a fafe retreat for propagating their {pecies, or 

a temperature of that element in which they live, fuited 

to their conftitutions, compels the fifhes, as remarkably 

as terreftrial animals, to make extenfive migrations from 

one part of the fea toanother. With regard, however, to 

this curious fubje&@, we have but few faéts upon which 

we can depend. 

The fifth, like land animals, are either folitary or gree 

garious: Of the former kind, trout, falmon, pike, &c. 

the migrations are probably in queft of a proper place 

to depofite their fpawn. The falmon, for this purpofe, 

leave the fea, and mount the rivers in the beginning of 

winter, where they dig in the gravel, depofite their bur- 

den, and again return., The trout likewife afcends near 

the fource of the rivulets at the feafon, when they enter the 

{maller branches that run into the main ftream, for the 

purpofe of fpawning. It is then they are often feen in 

{mall rivulets upon the high grounds, in water fo fhal- 

low as fcarcely to cover their bodies. 

Of the gregarious fifhes that frequent frefh water, we 

know but little concerning their migrations. It is pro- 

bable, that the perch and the minnow are ftationary, and 

that they retire only to the margin of the river to depofit 

their fpawn. The fifhes, moft remarkably gregarious, 

are 
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are inhabitants of the fea; fuch as the cod, ling, her= 

ring, pilchard, and fparling. The migrations of the 

herring are well known. In the months of June and Julv, 

it iffues in vaft fhoals from the unexplored regions of the 

northern ocean ; furrounds the Brziz/d ifles, and enters the 

bays and arms of the fea. Thefe fiihes are known to take up 

their refidence in fome particular loch or creek for eight 

or ten years, and then to refort to another for a fimilar 

period.” The tythe, the calfifh, the cod, and whiting, 

have all their feafons of ‘migration. The laft, in parti- 

cular, are probably forced upon thofe immenfe journeys 

from the coafts of «¢merica to thofe of Spain and Africa, 

to avoid the purfuit of the cod, and other rapacious 

invaders. 

From thefe obfervations, it would appear, that fifh of 

the fame fpecies are’ capabie of living in very different 

quarters of the globe, and of enduring various degrees of 

heat and cold ; a cireumftance which ‘opens a vatt field 

for the enterprife and ingenuity of man in tranfporting 

them, and rendering them fubfervient to the purpofes of 

domefttication. It is impoflible to determine to what 

Jength this operation may be carried, or to afcertain how 

great an acceflion might thus be made to the fuftenance 

of the human race. 
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tt CHAPTER IL: 

Section I: 

Generic CharaGers of the Cetaceous Fifbes. 

Tue cetaceous fifiies conftitute the fitft order, according 

to the Ariftotelian divifion; and have obtained from him 

that name, on account of their enormous fize, and their 

producing a perfect animal from /emen, and not from ova *; 

Thefe animals, from the more perfec conformation of 

their organs, as well as their fuperior bulk, are fully en 

titled to the firft rank among the inhabitants of the oce-— 

an. Among the terreftrial animals, we have feen fome 

endowed with higher powers, and more various infltings; 

and there >y challenging a fuperior rank among the kin- 

dred tribes. The fame difiin@iion cbtains among the 

aquatic orders, where the whale, poflefling the organiza- 

tion and many of the habits of quadrupeds, claims the 

firft ftation among his companions of the deep +. 

This order contains the whales of all the various kinds, 

who want teeth; the cachalot, with teeth in the lower 

Vou. III. iH jaw 3 

* Willoughby, lib. ii. p.26. © > Goldfmith’s Nat. Hift. vol. VIL 
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jaw ; the dolphin, with teeth in both jaws ; the porpefle; 

and the grampus. Such are the marks by which the 

different tribes of this divifion are diftinguifhed from 

each other ; but the moft ftriking and obvious charaéter 

by which they are at once difcriminated from all other 

animals, ig their immenfe fize. The teftimony of all an- 

cient writers concurs in afcribing to them a bulk far fur- 

palling the largeft animal known upon the globe. In thofe 

books which Yuba wrote to the fon of Auguflus Caesar 

- concerning Arabia, whales of fix hundred feet long, and 

three broad, are faid to have entered a river of that coun- 

try *. Pliny himfelf vouches the extraordinary fize of 

two hundred and forty feet in length, by eighteen in 

breadth ; and Nearchus declares, that he faw on one of 

the iflands oppofite to the mouth of the Euphrates, a 

whale of an hundred and fifty cubits, caft out upon the 

fhore. <Arrian +, Strabo t, and Diodorus, mention na- 

tions of favages bordering on the Jndian Ocean, which 

built their houfes of the bones of whales caft out by the 

fea, ufing their jaws for door cafes; and we find from 

Frobifber, that the fame method of archite@ure was for- 

merly practifed by the inhabitants of Greenland §. 
Many later writers give a fimilar account of the mag 

nitude of whales. Even within the ar€tic circle, they 

were formerly of a prodigious fize, when their capture 

was Iefs frequent, and the fifh were allowed to grow. 

We know, by the accounts.of travellers, that within the 

torrid zone, where they are unmolefted, they are {till feen 

one hundred and fixty feet in length ||., Thofe at prefent 

taken in the Greenland {eas, feldom exceed eighty or nine- 

‘y 

* ‘Pliny, lib. xxxii. cap. I. + Liber viii. ¢ Liber xy. 

§ Vide Second voyage, p. 18, || Adamfon’s voyages, p. f72, 
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ty feet in length, and about twenty in breadth: Even thefe, 

however, muft appear enormous to the fpetator, and, 

when firft beheld rifing from the deep, muft have {truck 

him with aftonifhment and terror. Thole who frequent 

the northern ocean, to whom the frequency of the fight 

has rendered it lefs tremenduous, muft enjoy a magnifi- 

cent fpeétacle in beholding fuch an enormous animated 

mafs tumbling amidft the waves, and darting through 

the water with incredible velocity! Such wonders does 

Nature prefent in an element where her operations are 

but partially known ; perhaps fhe has fill greater won- 

ders concealed in the deep, which we have had no op- 

portunities of exploring. ‘The whales are obliged to thew 

themfelves upon the furface, in order to take breath : but 

who knows the fize of thofe animals that are fitted to re~ 

main for ever under water ; and that have been increaf- 

ing in magnitude for centuries *. 

Though we now fee no whales two hundred, and two 

hundred and fifty feet, which we have good reafon to be- 

lieve was the cafe two centuries ago, ftill the fize of this 

order of beings is fufficient to diftinguifh them from ail 

the reft of the animal kingdom. It is probable, indeed, 

from fkeletons that have been found at different times, 

that there once exiited terreftrial animals of much great- 

er bulk than are to be found at prefent. Creatures of 

fuch an immenfe fize muft have required a proportion- 

able extent of ground for fubfiftence ; and by being 

rivals with the human race for large territory, they muft 

have been deftroyed in the conteft. A fimilar caufe has 

Ea diminifhed 

* The fea-ferpent, or kraker, is faid to be feveral miles in circumfe- 

rence, and to appear like a fmall ifland, To believe all fuch relations 

would be credulity ; but to deny their poflibility, would he prefumption, 

Goldfmith’s Nat. Hii. vol, VI. 
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diminifhed both the number and the fize of the cetaceous 

tribes: Man had no fooner completed his fovereignty 

over the ocean by the invention of the compafs, than 

thefe animals were fo much thinned by continual cap- 

ture or deftruction, that they have never had time to ar- 

rive at that enormous bulk which the peaceable poffef- 

fion of the fea, in former ages, conferred *. 

The externa! conformation of the fifhes of this genus, 

no lefs than their fize, ferves to charafterife them 

among the other inhabitants of the deep. They ate co- 

vered with a dark-coloured cinereous {kin : they are 

moved, commonly again{t the wind, and with vaft rapi- 

dity, by means of a horizontal tail, aided by three fins ; 

two pectoral, and one back fin; but in fome fpecies, the 

Jaft is wanting. The head is commonly extremely large, 

in proportion to the fize of the body, being in fome equal 

toa third of the fize of the fith. The animal is di- 

rected to its prey by two ‘fmall eyes, furnifhed with eye- 

lids, and not fuperior in fize to thofe of anox. As the 

cetaceous tribes all breathe by means of lungs, they have 

no branchice nor external apparatus for that purpofe +. 

In the middle of the head, there is one, fometimes two 

orifices, through which they fpout water to a vaft 

height, and with a great noife. With thefe orifices raif- 

ed above the furface, the whales fleep and breathe, gen- 

tly moving their fins, to keep them poifed upon the fum- 

mit of the water {. When immerfed below the furface, 

or while devouring their food, water unavoidably rufhes 

into the throat and lungs, and is, in this manner, ejected 

every time they rife for a fupply of air. If the animal 

be wounded, it {ponts the air and water with a violence 

fufficient 

* Vide Britith Zoology, clafs iv. gen. 3. ¢ Ariftot. Hist, Animal. 

¢ Willough. lib, ii. cap. 3. 

_ 
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fufficient to overfet a fhip ; and the noife it occafions, is 

heard iike the difcharge of cannon, at, the diftance of 

fome miles. 

Animals of fuch enormous ftrength and magnitude, 

We might imagine, would fpread terror and devaftation 

all around them, and make an indifcriminate flaughter 

of the inferior tribes. No creature, however, is lefs vo- 

racious than the common whale: Almoft no animal fub- 

ftance is ever found in its flomach ; it feeds, as fome al- 

lege, upon different infects that float on the furface ; ac 

cording to others, upon the medufa or fea-blubber *. 

Its food, we are certain, muft be extremely minute, for 

the capacity of its throat,does not exceed four inches, a 

fize beyond all proportion, fmaller than that of other 
fith. 

The fmall quantity of food that f{uffices the whale, may 

juftly furprife us, when we confider their fize, and the 

numbers of thefe animals that often herd together. Had 

their voracity been proportioned to their bulk and num- 

bers, the ocean itfelf would hardly have afforded a fuffi- 

cient fupply. The infects upon which they feed, are 

black, and about the fize of a bean: They are of a round 

form, like fnails in their fhells, and are feen floating in 

clufters together upon the waves. Thefe, the whale 

fucks up in great numbers, and bruifes them with the 

barbs or pipes with which its mouth is internally cover- 

ed +. Nourifhed with this food, it becomes the fatteft of 

all animals, whether terreftrial or aquatic. 

To a flender appetite, the whale adds peaceable and 

harmlefs manners: it purfues no other fifh, but leads an 

eafy and indolent life on the bofom of the waves, and is 

inoffenfive, 

# Vide Lin, Syftema Nat. ¢ Gold{mith’s Nat. Hitt, 
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inoffenfive, proportioned to its ability to do mifchiei. 

Among land-animals, we have had occafion to obferve, 

that fovereignty does not always follow ftrength or 

fize * : The elephant and camel fly before the tyger and 

the lion; while the eagle poflefles a decided fuperiority 

over the vulture and the oftrich. The fame law obtains 

among the inhabitants of the ocean; where the whale, 

if he holds the fceptre, holds it by a precarious tenure, for 

it may eafily be wrefted from him by his fubjects. There 

is a {trong analogy between his manners and thofe of the 

elephant: Both are the ftrongeft and largeft animals in 

their refpeiive elements; neither offers injury; and 

each is terrible when provoked to refentment. 

But thefe peaceable and innoxious habits do not equal- 

ly belong to the whole of the cetaceous order: The fin- 

fith differs from the great whale in this refpect; it fub- 

fits chiefly upon herring, and is often feen driving vaft 

thoals of them before it. Thofe of the cachalot tribe are 

fiill more voracious, and commit greater depredations ; 

They are furnifhed with teeth both in the upper and low- 

er jaw; their throat, though inferior in capacity to that of 

the cartilaginous fifhes, is much larger than in the com- 

mon whale; and thefe powers of deglutition were pro- 

bably conferred to gratify the cravings of an appetite 

proportionably more voracious. It is faid, that the fifh- 

es of this genus are poffeffed of a courage, that often 

proves fatal even to the animals of their own order: they 

purfue and terrify the porpefles to fuch a degree, that 

they often drive them afhore +. 

The common whale, whatever honours vulgar preju- 

dices may have conferred upon it, has nq pretenfions to 

the 

* Vice Buffon, Hift, gen, et part. > Fide Lin, Syftem, Nature. 
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the fovereignty of the ocean: On the contrary, as it is 

a peaceable and inoffenfive animal, it has many ene- 

mies difpofed to take advantage of its difpofition, and 

inaptitude for combat *. There is a fmall animal of the 

teftaceous kind, called the whale-loufe, that fticks to its 

body, as we fee fhells ftick to the foul bottom of a fhip. 

This creature infinuates itfelf chiefly under the fins ; and, 

in defiance of all the efforts of the whale, it ftill keeps 

its hold, and lives upon the fat, which it is provided with 

inftruments to extract. The fifhermen, however, often wit- 

nefs the encounters of the whale with a much more terrible 

enemy. At the fight of the {word-fith, this largeft of 

animals is feen agitated in an extraordinary manner, and 

leaping from the water as if with fear. Wherever it 

appears, the whale perceives it at a diftance, and flies 

from it in the oppofite direction. The whale has no in- 

ftrument of defence except the tail: with that it endea- 

vours to ftrike the enemy; and a fingle blow taking 

place, would effectually deftroy the adverfary: But the 

{word-fifh is as active as the other is flrong, and eafily 

avoids the firoke ; then bounding into the air, it falls 

upon its fubjacent enemy, and endeavours, not to pierce 

with its pointed beak, but to cut with its edges. The 

fea all about is feen dyed with blood, proceeding from 

the wounds of the whale; while the enormous animal 

vainly endeavours to reach its invader, and ftrikes with 

its tail againft the furface of the water, making a report 

at each blow louder than the noife of a cannon +. 

A ftill more fatal enemy of the whale, is an animal of 

its own order, called by the fifhermen of New England 

the &2/ler. Of ferocious habits, and furnifhed with ftrong 

fharp 

* Geldfmith. } Anderfon’s Distionary of Commerce. 
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fharp teeth, thefe animals when they furround a whale 

feldom. allow it to come off with life. They tear and 

mangle its flefh on all fides, till fatigued with fighting, 

and overcome with wounds, it falls a prey at laft to their 

fury ; and after it expires, the tongue is extrated, the 

only part which they devour. 

By the conftant hoftilities of thefe various animals, the 

race of whales has probably been gradually diminifhing 

in number for feveral ages *, From the largenefs of their 

fize they cannot eafily be concealed from their deftroyers ; 

and as they are diftinguifhed by fterility among the finny 

tribes, their deftru@tion cannot foon be repaired: But of 

all the caufes of the wafte and diminution of this order 

of fifhes, the interference of man has operated by far 

the moft powerfully. His hoitilities has been incompara- 

bly more fatal than thofe of all the reft of their enemies ; 

and a greater number is probably deftroyed in a feafon 

by the ingenuity of the fifhermen, than is devoured by 

the rapacious animals in an age. 

The inhofpitable fhores of Spitzbergen were found to 

be the great refort of the whales ; and for more than three 

centuries, notwithftanding the ccldnefs of the climate, 

and the terrors of the icy fea, a great number of Ezro- 

pean hips have annually frequented thofe dreary abodes, 

and at length thinned the number of their inhabitants. 

The whale fithery was carried on, for the fake of the 

oil, long before the ufe of whale bone was difcovered +. 

The fubftance which has obtained that name, adheres to 

the upper jaw; and is formed of thin parallel lamine, 

fome of the longeft four yards in length. Of thefe theré 
<M 

ar 

2 

* Vide Brit. Zoglogy, Clafs. iv. Genus, ft, 

t Vide Anderfon’s Dic, vol. iv p. 442: 



OF CETACEOUS FISHES. 49 

are about feven hundred in all : about two thirds of that 

number are of a lensth fit for ufe, the reft being too 

fhort*. The oil is extracted from different parts of the 

body ; the tongue alone of fome fith yielding from five 

to fix barrels. 

As early as the beginning of the fourteenth century; 

the Bifeayneers were in pofleflion of a very confiderable 

trade to the coaft of Greenland: They long en- 

joyed the profits of a lucrative traffic in train oil, and 

whale-bone, before the Eng/i/b attempted to obtain any 

fhare of that commerce. What probably firft gave them 

an idea of the advantages to be reaped from it, was the 

accident of one of their fhips bringing a cargo of whale- 

bone and train-oil from the bay of St Lawrence, part of 

the burden of two large Bz/cayan fhips that had been 
wrecked there about the year fifteen hundred and ninety- 

four +. 

A few years after that period, the town of Hu// had 

the honour of firft attempting that profitable branch of 

trade. At prefent it feems to be on the decline, the num- 

ber of fifh being greatly reduced by their conftant capture 

for fuch a vaft length of time. It is now faid that the 

fifhers, from a defe&t of whales, apply themfelves to feal 

fithery, from which animals they alfo extraé an oil, and 

turn the fkins to good account. This trade however wiil 

not probably be of any long continuance, for thefe thy 

and timid creatures will foon be induced to quit thofe 

fhores by being perpetually harrafied. We are informed 

too, that the natives of Green/and already begin to fuffer 

from the f{carcity of feals in their feas. The fiefh of thefe 

Vor. Ii. G animals 

* Britith Zoology, ubi fupra. 

+ Hackluyt. Vol. iii. p. 194. 
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animals conftitutes their principal fubfiftence ; and fhould 

they be at laft extirpated, or defert the coaft, that mi- 

ferable people would be in danger of perifhing through 

want*. : 

Before the year 1598, the whale feems never to have 

been taken on our coafts but when it was accidentally 

driven a-fhore+. It was then deemed a royal fith, and 

the king and queen divided the fpoil between them; the 

king aflerting his right to the head, and her majefty by 

prerogative entitled to the ¢az/{. A total revolution in. 

tiie fafhion of eatables, and the great quantity of thefe 

fifh that are now imported, has rendered this prerogative 

of royalty of lefs importance, and even ludicrous: for- 

merly however the whale as well as the porpoife, and dol- 

phin, was probably a dith ferved at the royal board ; and 

from its magnitude it muft have held a very refpectable 

ftation there. Such dainties continued in vogue fo late 

as the reign of Henry VIII.; for, ina houfehold book 

of-that prince§, itis ordered, that if a porpoife fhould be 

too big for a horfe load, allowance fhould be made to the 

purveyor. Even in the reign of Queen Ekzabeth, we 

find direGtions for the dreffing and ferving up of the dol- 

phin with porpoife fauce; a.compofition of vinegar, crumbs: 

of bread, and fugar |]. 

The fleth of the whale has always made a part of the 

focd of fome favage nations. The natives of Greenland: 

as well as the barbarous tribes that inhabit the vicinity 

of the fouth pole, eat the flefh prepared in various ways, 

and drink the oil, which is with them a firft rate delicacy. 

The finding of a dead whale is an adventure confidered: 

among 

* Britifh Zoology, Clafs iv. Genus 7. 

+ Britihh Zoology, idem ibidem. 

} Blackfton, Gomm-i.c 4. 9° § Archxologia, Vol. iti 

|, Gaij. Opufcula 116. 

\ 
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among the moft fortunate cireumftances of their wretched 

lives. They make their abode befide it; and feldom re- 

move till they have left nothing but the bones*. In the 

days of Willoughby, the eating whale was growing into 

difufe in England +; and at prefent the Dutch failors, as 

well as our own, will not tafte it except in cafes of ur- 

gent neceflity : it is faid, however, that the French fea- 

men frequently drefs and ufe it as their.ordinary food at 

fea. The wretched inhabitants of the ifland of Feroe, 

who live one half of the year on falted gulls, are alfo, 

we are told, very fond of falted whales flefh: the fat of 

the head, after being well feafoned, they hang up in the 

chimney, and eat like bacon f. 

The internal ftru€ture of the whale we have already 

remarked, refembles almoft in every refpe& that of qua- 

drupeds: Like them they poflefs lungs, a bilocular 

heart, a diaphragm and urinary bladder. The precife 

fhape and fituation of the vifcera of thefe animals is in- 

deed far from being fo exa@tly afcertained as might have 

been expected, from the trequent opportunity there is af. 

forded of examining them. In thofe parts where they 

are caught in greateft abundance, the failors are not very 

curious in inquiring into the ftruéture of the parts; and 

few anatomilts care to undertake a tafk, where the ope- 

rator, inftead of feparating with a lancet muft cut his way 

with an ax ||. It is therefore not yet known whether the 

whale has not one of its bowels entirely adapted for the 

reception of air, in order to fupply it with that fluid, 

when it is obliged to continue longer than ufual below 

G 2 the 

* Goldfmith’s Nat. Hit. 

4 Duram habent carnem eetacea omnia ; quamobrem Lipfis fale conditis fore iz 

citis utimur. Liber. ii. cap. 1, 

2 Jacobfon’s Hift. of Feroe. |) Geldfmith’s Nat. Hift, 
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the furface of the water. We are certain, that there is ne 

fuch receptacle for air among the vifcera of terreftrial 

animals: The analogy however, is not ‘here fo ftrong as 

to juftify us in denying the whale a particular provifion 

of this nature, which the failors affert that they have 

difcovered, and which the neceflities of the animal feem 

to require. y 

As the cetaceous fifhes refemble terreftrial animals ia 

‘their conformation, fo they are alfo diftinguifhed by fimi- 

lar appetites and manners: Among them the aé of co- 

pulation is faid to be performed more humano, and the fe- 

male once in two years feels the accefs of defire. In the 

inferior tribes of fihh we can difcern hardly any thing 

like pairing between the males and females, and have 

no veltiges of conjugal fidelity. The mutual attachment 

of the whales, however, exceeds whatever we are told 

of the eonftancy of birds. 

Whenever a pair of whales are attacked by the fifhers, 

they mutually afiift, it is aflerted, in the defence of each 

other ; and when one is wounded the other ftill attends 

lending every aid in its power; and no motives of fear 

or felf prefervation can urge it to defert its aflociate. An 

inftance is recorded * of one, which, after maintaining an 

obftinate conflict in defence of its companion, that had 

been ftruck with a harpoan, and on feeing it expire under 

the woynds it had received, ftretched itfelf upon the dy~ 

ing fifh and yielded up its breath at the fame inftant. 

The period of geftation among the cetaceous fifhes is 

faid to be nine or ten months; the female commonly 

produces one, and never above two young. During the 

time of her pregnancy, und particularly at the birth of 

hey 
* Anderfon’s Dict. Com. 
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hier offspring, fhe is uncommonly fat. The embryo, it is 

faid, when firft perceptible, is about feventeen inches 

jong; and the cub when excluded, is of a black colour, 

and ten feet in length *. The two breafts of the whale 

are hid within the belly; but when the fuckles her 

young, fhe can produce.them at pleafure, when they are 

protuberant about two feet before her body. The teats » 

refemble thole of.a cow ; while the colour of the breafts, 

in fome is white, in others fpeckled; in all, they are 

filled with a large quantity of milk refembling that of 

land animals. 

From what has been faid concerning the procreation of 

whales, it appears, that thefe animals, in fecundity, are 

far inferior to the reft of the inhabitants of the deep. 

Nothing, however, can exceed their care and tendernefs 

for theic offspring when produced. The female whale 

carries her cub with her wherever fhe goes; and when 

purfued by the fifhermen fhe keeps it fupported between 

her fins. Even when wounded, fhe flill clafps her young 

one ; and when forced to plunge into the deep to avoid 

the ftrokes of her purfuers ihe carries it down along with 

her-; but rifes fooner than ufnal, to allow it time for ref. 

piration. 

In defence of her young, the whale is faid to difplay a 

fiercenefs and courage far beyond what could be expeted 

from an animal, fo gentle and inoffenfive in its nature. 

Waller + defcribes the conduct of a whale and her cub, 

when furrounded in an arm of the fea, in a manner 

which ftrongly difplays the maternal tendernefs of thefe 

enimals. Being deferted by the tide, they were inclofed 
on 

* Vide Gold{mith’s Nat. Hitt. Vol. 6. 

> Vide his Poem of the Summer illands, 
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on every fide ; and the people from the fhore obferving 

that they had no means left of efcape, poured down upon 

them in boats, armed with fuch weapons as the urgent 

occafion offered. After feveral ineffectual attempts to 

ef{cape, the mother at laft, by her fuperior ftrength, forced 

herfelf over the fhallow into deep water: But though in 

fafety herfelf, fhe could not bear the danger that awaited 

her young one; fhe therefore rufhed in once more where 

the {maller animal was inclofed, and refolved, when fhe 

could not proteé, at leaft to fhare its danger. Happily 

for the fafety of thefe animals, the rapid infet of the tide 

foon enabled both to efcape from their enemies, though 

not till they had received many wounds, and tinged the 

fea all around with their blood. 

It is, however, but for a fhort period that the young 

whales ftand in need of this parental aflittance: Their 

growth is fo remarkably rapid, that it may occafion fome 

doubt concerning the accounts that are given of their ex~ 

traordinary longevity. The cubs continue at the breaft, 

of the mother only for a year, during which period they 

attain toa confiderable fize, and are called /bort-beads 

by the failors. The mother, at the end of that period, is 

extremely lean and emaciated, while her cub is fo large 

and fat, that it frequently yields above fifty barrels of 

blubber. The next year after they have left the breaft, 

they are called /funts ; becaufe they decreafe in their 

fatnefs, and yield {carcely an half of the produce that is 

obtained from them when fuckling. After two years the 

young whales are called /Ru// fi/h ; and though for a while 

they continue of an inferior fize, there is no mark by 

which their age can be afcertained. 

Though the whales are gregareous animals, yet every 

individual 
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individual propagates only with thofe of its own kind ; 

and without mixture of breed, they tranfmit an unpol- 

luted race to pofterity. When they are feen in fhoals of 

different kinds together, or making their migrations in 

large companies from one ocean to another, their objeét | 

probably is fecurity and mutual defence. Hardly any 

inftiné& lefs powerful than that of felf prefervation, from 

the attacks of fmaller but more powerful fifhes, could in- 

duce them to an union by which the {carcity of food muff 

be fo greatly increafed. 

Section II. 

Tbe Common Whale*. 

Thus is the largeft animal known. In the north fea 

where it is moft frequently taken, it meafures from nine- 

ty to an hundred feet in length; and there is reafon to 

believe that before the fifhery had committed fuch vaft 

depredations, there were many of this fpecies feen of a 

far fuperior fize +. In the warmer latitudes where they 

are lefs frequently taken, and confequently have time to 

gain their full fize, they are ftill feen of the immenfe fize 

of an hundred and fixty feet; a circumftance which feems 

to beftow credibility upon the relations of ancient wri- 

ters. . 
Though 

® Balena, Rondelet. Willough. Ichth, La Balcineg ordinaire, Briffon, 

} Britih Zool. Clafs iv. Gen. 1 
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Though the ancients were acquainted with this fpecies 

of whale, yet it does not appear that they knew its ules, 

or practifed the fifhing of it. Ariftotle has deferibed it 

by the name of the bearded whale, from thofe hairs or 

{trainers that furround the mouth to prevent the efcape 

of its food, when the animal difcharges the water from 

its mouth*. Pliny has given it the name of Mu/culus, 

probably for the fame reafon. 

It has already been remarked, that the food of this 

{pecies is the medufa or fea-blubber; and it is probably 

the neceflity of procuring this food that confines the ani- 

mai in its refidence to the artic circle. Few of them are 

ever feen fo far fouth as the Britz/b fhores, though the 

ancients mention a large kind that obtained its name, 

from frequenting our coatts +. 

The head of the common whale is equal to one third 

of the fize of its body: The fiftule, or two orifices for 

{pouting out the water are placed in the middle {. This 

{pecies has no teeth : in their room are fituated the black 

horny laminz called whale bone, fo long ufed in the las 

dies ftays, in the conftruction of umbrellas, and for va 

rious other purpofes. . Thefe laminz give off a part of 

their fubftance which conftitutes thofe briftles that fur- 

round the mouth, the fuppofed ufe of which has already 

been defcribed. Clofely confined by thefe briftles lies 

the tongue, the tendereft part of the animal, which was 

formerly falted up asa great delicacy §: It is now ex« 

tracted only for the fake of the oil; of which it contains 

no lefs than fix barrels. 

About 
* Mouoimnros Fait. anim. Lib. ii, cap. 12. 

+ Quanto Delpbinis Balena Britannica major. Pliny, Sat. ¥: 

} Britifh Zoology- 

§ Roudelet. apud Wilongh. p. 37. 
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About four yards diftant from each other appear 

ahe eyes, externally not larger than thofe of an ox, but 

conftituting a pretty large ball within. This picturefque 

vifage is rendered tremenduous by the large opening of 

the mouth, which, when the jaws are extended, is no lefs 

than eighteen feet wide*. On the back of this animal 

there is no fin: but the two lateral ones are exceedingly 

large ; and with them, as we have feen, it fupports its 

young. The tail is broad, femilunar and horizontal; it 

is of fuch vaft ftrength,that by a ftroke of it upon the fur- 

face, the water is fo much agitated, as to overfet a boat 

if itis near. The penis is included in a ftrong fheath, 

and is feven feet in length f. 

The colour of whaies varies very much; the back be- 

ing in fome red, and the belly generally white. Some 

are marbled with black and white, while others are en- 

tively black, and fome white. Their fkin is fmooth and 

flippery, and their colours in the water are extremely 

beautiful. . In the belly of one defcribed by Romdeletius 

there was found no kind of fifh, only a fort of mucus, 

foam, water, and fea weed. 

The Fin Fifp t. 

"Tus fpecies is diftinguifhed from the commen whale 

by the fin upon the back, placed low, and near the tail §. 

It is fometimes found in the Britz/b, but is more fre- 

quent in thofe tra¢ts of the northern ocean, where the 

Vor. III. 7H whale 

® Idem ubi fupra, + Britith Zool, 
} Le Gibbar. Briffon. Balena Phyfalus, Linnaus 

§ Britifh Zool, 
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whale fifhery is carried on. It is, however, a booty 

which the fifhermen feldom choofe to purfue: The whale. 

bone adhering to its upper jaw is fhort and knotty, and 

therefore of very little value: The blubber alfo yielded 

by this fpecies is very inconfiderable in quantity ; and 

thefe circumftances, added to its extreme fiercenefs and 

agility, render the capture both difficult and dangerous ; 

hence our feamen generally neglect it. 

But meagre as this animal may feem to thofe whofe 

objet is the procuring of oil, it is held in great efteem 

by the miferable Greenlanders ; for its fleth affords them a 

food which to men fo poorly fupplied is very agreeable. 

This fith is generally of the fame length with the coms 

mon whale, but of a much more flender conformation. 

The lips are brown like a twifted rope : The fpout-hole 

is as it were {plit in the top of its head, through which 

it blows water with much more violence, and toa greater 

height, than the common kind. The fifhers are not fond 

of feeing it; for on its appearance the others retire from 

thofe feas*. It is impoflible to determine whether this 

{fpecies be the fame with the Phy/alos and Phy/eter of the 

anci¢nt writers, fo vague are the terms in which they 

{peak of that fifh+. If that particular name was aflign- 

ed it from its faculty of fpouting water, or blowing, the 

habit is not peculiar to any one fpecies, but common to 

all the whale kind. It would appear from the name 

given it by Linngus, that he believed this to be the ani« 

mal {poken of by thefe writers. Rondeletius and Gefner 

have been of the fame opinion ; but the defcription the 

firft of thefe writers has given of this animal is in many 

| refpects 

% Britifh Zool. 

+ Vide Oppian Haleut, L, x. 1. 368. Oclian Hitt, anim, and Plin, lib. 
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¥efpects erroneous; of this nature certainly is the aflign- 

ing it fharp ferrated teeth*. There are feven different kinds 

of the whale properly fo called ; five of thefe are enume- 

rated among the Britz/b filhes. The common whale, the 

fin-fifh above defcribed, the pike headed whale, the round 

lipped, and the beaked. All thefe differ from each other 

in fize and figure, as their names imply: Their manner of 

living is alfo fomewhat different, the laft defcribed being 

more active and fierce than the reft. None of them have 

a large f{wallow, when compared with other kinds of fifhes; 

none of them accordingly are very voracious ; and if com 

pared to the cachalot, that enormous tyrant of the deep, 

their manners will appear harmlefs and gentle. 

The Narwhal, or Sea-Unicornt. 

"Tre narwhal is about fixty feet long, of a more fler- 
der make than the common Greenland whale; and its 

fat is in lefs abundance. It inhabits the feas of Iceland 

and Greenland, and is feen in the fame northerly regions 

with the reft of the cetaceous tribes +. Nature has, how- 

ever, diftinguifhed it from every other inhabitant of the 

deep, by that formidable weapon in the form of a tooth, 

which projets from its upper jaw. Amoneft all that 

variety of armour which fhe has conferred upon her dif= 

ferent tribes in the animal kingdom, fhe has contrived 

no inftrument of deftruction fo dreadful as the horn of 

the narwhal. 
H 2 Tt 

* Rondelet. apud Willough. cap. iv. page 4f. 

+ Monoceros, Willough. page 42. 

} Vide Bartholin. apud Willough. page 42s 



‘6d THE NWARWHAL. 

It feems yet doubtful whether this extraordinary wea 

pon of this fifh grows naturally fingle or double in the 

animal. There is a fkull at prefent in the Stadthoufe of 

Amperdam, which is armed with two of thefe teeth, 

which demonftrates, that in fome fubjects at leaft, this 

influment is double*: But thofe which are taken with © 

ene tooth, give no fort of indication of having been de- 

prived of the other by any accident: there appears no 

focket, nor any remains of a fecond tocth in the oppo- 

fite jaw ; all there is plain and even. 

This extraordinary inftrument generally fprings from 

the upper jaw on the left fide ; into the focket of which 

it reaches a foot and an half. It is ftriated, and twifted 

in fpires, as we fometimes fee a bar of iron ; its length is 

from feven to eight feet, and of the thicknefs of a man’s 

arm: It is of a white colour, harder and heavier than 

ivory +. From the fize of this weapon, moft naturalifts 

confider it as an horn, rather than a tooth ; but it refeme 

bles in every refpe&t the tvfks of a boar, or an elephant , 

it rifles like them, from a focket in the jaw ; it is of the 

fame ftrong fubftance, and poflefles the fame folidity. 

Willoughby regards it as the only real example of an uni- 

corn afforded by nature ; and after a minute examination 

of all the fubftances that are impofed upon the public for 

the horns of the unicorn, he pronounces them impofi« 

tions on the credulity of mankind f. 

This naturalift had the greater merit in making a dif- 

covery of this nature, becaufe in his time the capture of 

whales was not very frequent, and the means of detec. 

tion 

* Goldfmith’s Nat. Hilt. vol. 6. 

+ idem ibidém. 

¥ Fide Ichthyol, libs di, p. 43s 
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tion were proportionably few in number. The tooth of 

the narwhal about a century ago was univerfally afcribed 

to fome land animal: it had often been dug up among 

foffil fubftances, and from that circumftance it was natu- 

rally beftowed upon a terreftrial owner. Pliny had long 

ago defcribed an animal refembling a horfe, with a fingle 

horn fpringing,from the middle of its forehead * : Upon 

this animal, which a farther knowledge of nature has 

proved to be fiGtitious, the tooth of the narwhal was una- 

nimoufly conferred; and the finding of fo precious aremain, 

was confidered as a fortunate incident, that afforded a 

ftrcng teftimony of the veracity of that hiftorian. 

But it was not the curiofity of mankind alone, nor the 

rarenefs of the object, and the fingularity of its form, 

that brought the narwhal’s tooth into fuch high repute im 

the different countries of Europe. A medicine was pre- 

pared from it, which was long given out by the quacks 

as an infallible fpecific againit poifon, and malignant fe- 

vers}. At length, however, thefe frauds were detected 

and expofed by one of the privy counfellors { who had 

@ concern in the whale fifhery, and received by the re- 

turn of his own veffels a number of thofe teeth, fome of 

which were of the enormous length of three yards. 

The error of fuppofing this armour of the narwhal a 

horn, has led fome writers to fuppofe, that as among qua- 

drupeds the female was often found without horns, fo 

thefe-inftruments of defence were only to be found in the 

male. ‘This, however, has often been contradicted by 

actual experience ; both fexes are found armed in this 

manner; 

* Piftor. Natural. 

+ T. Bartholin. A&, Med, An, 1672s 

t Henry Muller, ‘ 
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mariner ; atid in all the varieties of the horn, whethér 
wreathed or {mooth, bended or ftraight, itis uniformly 

ftrong, fharp, and deeply fixed. There can be no doubt; 

but that an inftrument of this nature ts intended for the 

defence of the animal on which it is beftowed. It is 

thus that the narwhal ufes it; whenever it is urged to 

employ this terrible inftrument, it drives direttly forward 

againit its enemy, and pierces him through. 

But notwithftanding this implement of war, and its 

amazing velocity and {trength, the narwhal is one of the 

moft harmlefs and peaceable inhabitants of the ocean. It 

wants teeth for chewing, and a throat for {wallowing any 

bulky prey: Of coniequence it commits hoftility againft 

no animal; but 1s conitantly feen fporting inoffenfively 

among the great monfters of the deep, never attempting 

to injure any of them. It is called by the Greenlanders 

the forerunner of the whale; for wherever it is feen, 

that fifh feldom fails foon to appear. The manners of 

thefe two fpecies nearly refemble each other ; the food 

of both is thofe infects which we have already defcribed ; 

and both are peaceable and innocent, though qualified by 

their {trength or their arms to fpread general deftrucs 

tion *. 
So little does this fish avail itfelf of thofe implements 

with which nature has provided it, that they appear ra~ 

ther an impediment, than a means of defence. It is at 

no pains to keep them in repair for action; but on the 

contrary, the tooth is conftantly feen coveted with weeds, 

fme, and all the- filth of the fea. In one inftance they 

evidentiy operate to the deftruction of the owners ; for 

the narwhals being gregarious animals, they are no 

foones 

* Goldimith’s Nat, Hit. 
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fooner attacked by a fifhing veffel, than they croud toa 
gether in fuch a manner, that they are mutually embar- 

raffled by their tufks, and are prevented from finking to 

the bottom. In this fituation the harpooners feldom fail 

of ftriking one or two of thofe that are longeft detained 

upon the furface of the water; and the quantity of the 

oil which they produce, renders their capture an objec 
of very confiderahle emolument. 



Ge OF THE CACHALOYS 

Section III. 

GEN. HI. The Cachalot. 

"Tut fithes of this genus are not of fuch an enormous 

fize as thofe laft defcribed: They are, when full grown, 

from fifty to fixty feet long, and fixteen feet in thicknefs. 

Their heads are {til more difproportioned to the fize of 

the body, than that of the common whale: in the latter 

animal it is equal to a third -of the body; in the for- 
mer it conftitutes an half. The cachalots are diftinguifh- 

ed from all the other cetaceous tribes, by having fharp ars 

cuated teeth in the lower jaw: Their bodies being more 

flender, they are more active than the Greenland whale ; 

are capable of remaining longer at the bottom ; and yield 

a fmaller quantity of oil. The tongue is commonly 

fmall, but the mouth and throat are fo capacious that the 

animal could eafily {wallow an ox*. The teeth are about 

feven inches long, exceedingly thick and hard; they en- 

ter, when the mouth is fhut, into a number of cavities 

in the upper jaw prepared for their receptiont. 

This 

® Goldfmith’s Nat. Hift. 

+ Britifh Zool. Clafs iv. Gen. 2, 
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This formidable conformation of the mouth and throat 

feems to indicate an extraordinary degree of voracity in 

thefe animals. The hiftory of the cachalot correfponds 

to thefe appearances: for while the ftomach of the whale 

is feen to contain hardly any thing but froth, that of the 

cachalot is crammed with a variety oi different kinds of 

fifies; fome half digefted, others whole; fome fmall, others 

eight or nine feet long. The cachalot, therefore, is pro- 

bably one of the moft rapacious fifhes of the deep: and 

is as deftrudtive among the leffer tribes, as the whale is 

harmlefs. But itis not to the fmaller fifhes alone, that 

this animal is formidable ; among thefe the conteft is foon 

ended, for it can devour thoufands at one fwallow ; it 

purfues and terrifies thofe of its own order, the dolphin, 

and the porpeffe to fuch a degree, that they are frequently 

driven afhore in endeavouring to efcape. 

Of the cachalot there are no lefs than feyen varieties: 

That of a black colour, with two fins; the cachalot with 

a white back, and the fame number of fins ; the {pecies 

“with ats fpout-hole in the neck ; that with the {pout near 

the mouth; that with three fins, and fharp pointed teeth; 

that with three fins, and dharp edged teeth ; and, laftly, 

the cachalot with three fins, and flat teeth. All thefe were 

indifcriminately termed fpermaceti whales *, till Mr. 

Pennant borrowed that name from the French, by which 

they are now diftinguithed +. 

From the fmallnefs of its fize, as well as its fierce.’ 

nefs and agility, the capture of the cachalot would {el- 

dom be attempted by the fifhers, were it not for the fake 

of thofe valuable medicines, fpermaccti and aimbergris, 

Vot. Iil. I which 

* Dale’s Harwich. p. 413. 

¢ Vide Brit. Zool. Clafs iv, Gen. 2. 
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which thefe animals have been found to contain. The 

various purpofes to which thefe fubftances are applied, 

both as drugs and articles of luxury, have rendered the 

cachalot, which fupplies them, a fifh in great requeft, 

and its capture the moft advantageous object in the 

Greenland trade. 

Spermaceti is the name erroneoufly given to that fub- 

ftance which is found in the head of the cachalot, and 

which is by no means the femen, but the brain of the 

animal. Goldf/mith gives the following account of the 

method by which it is extracted*, The outward fkin 

of the head being taken off, a covering of fat appears, a- 

bout three inches thick ; and under that, inftead of a 

bony fkull, the animal has only another thick fkin, that 

ferves for a covering and defence of the brain. The firft 

cavity or chamber of the brain, is filled with that {per- 

maceti which is fuppofed of the greateft purity, and is 

of the higheft value. From this cavity there is generally 

drawn about feven barrels of the cleareft fpermaceti, 

that, thrown upon water, coagulates like cheefe. Below 

this there is another chamber, juft over the gullet, which 

is about feven feet high; and this alfo contains the drug, 

but of lefs value. It is diftributed in this cavity, like 

honey in a hive, in fmall cells, feparated from each other 

by a membrane like the inner fkin of an egg. In pro~ 

portion as the oily fubftance is drawn away from this 

part, it fills anew from every part of the body; and 

from this is generally obtained about nine barrels of oil. 

Refides this, the {pinal marrow, which is about as thick 

as a man’s thigh, and reaches all along the back-bone to 

the 

* Nac. Hitt. vol. vi- p. arg 
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the tail, where it is no thicker than one’s finger, affords 

ho inconfiderable quantity. 

Formerly the fpermaceti was obtained but in {mall 

quantities, and was fold at a very high price, from the 

fuppofition of its great efficacy as a medicine. Though 

it ftill enters into the compofitions of the apothecary, yet 

it is rather to give a confiftency to his medicines than to 

add to their virtue: and fince the art of converting the whole 

oil of the cachalet into fpermaceti by boiling has been 

difcovered, the article has decreafed rapidly in its value. 

It has now fallen below the price of wax, and is ufed in- 

ftead of it for candles. 

Ambergris is the other medicine, for which man- 

kind are indebted to the cachalot ;-and this fubftance, 

rather than the former, fhould have obtained the name 

of {permaceti, becaufe it is found in the place where the 

feminal veffels of other animals are commonly fituated. 

For along time the world was taught to believe, that 

ambergris was a fubftance to be found only ia fmall 

quantities upon the furface of the water. The trade in 

thefe articles was originally in the hands of men of ob+ 

fcure and fufpicious characters ; and this was one of the 

arts by which they endeavoured to add to the myite- 

tious nature, and value of the commodity. Time, which 

reveals the fecrets of the metcenary, has at Jaft difco- 

vered that this medicine is the produce of the cetaceous 

fifhes *. 

Among the inteftines of the cachalot is found a bag 

three or four feet long, filled with liquor of a yellowifh 

colour, and thinner than oil; and in this fluid, the amber- 

gtis is feen floating in round lumps, from one to twen- 

[2 iy 

* Gold{mith’s Nat. Hift. ubi fupra, 
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ty pounds weight, and never above four in. the fame fifh. 

Thefe balls of ambergris, the purpofes of which, in 

medicine and perfumes, are fo well known, are not in- 

diferiminately found in every fifh: it is only the oldeft 

and ftrongeft that yield it in any confiderable quantity. 

; 

The Blunt Headed Cachalot*. 

"Pars f{pecies fometimes vifits the coafts of Britain: A: 

dead one was caft afhore near Edinburgh in the year 

1769, which meafured fifty-four feet, from the mouth 

to the tail; and its greateft circumference was thirty 

feet f. 

' The head of this animal is of an enormous fize, far 

exceeding the proportions of the whale. The upper jaw 

projeCis five feet beyond the lower; and its length is a- 

bout fifteen feet, the other being only ten. _ Near the 

fnout, which is quite blunt, and near nine feet high, 

is placed that orifice peculiar to the cetaceous order, by 

which they fpout the water. The lower jaw is armed 

with forty-fix teeth, all pointing outward to meet the 

fockets, where they enter into the upper. The teeth 

are about feven inches in circumference at the bottom, 

fharpening as you approach the top; they are all bent, 

and like the teeth of the other cetaceous fifhes, they are 

white, 

* Le cachalot a dents en faucilles: Briffon, Phyfiter. Microps, Lin, Syf. 

+ Briith Zoology, clafs iv. gen. 2%, 
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white, and polifhed like ivory. Far back, and towards 

the hind part of its monftrous head are placed the eyes, 

which are very fmall in proportion to the fize of the ani- 

mals whofe motions they are intended to dire. The 

back fin of this fpecies is wanting, and in its place there 

is found a large protuberance: The two peGoral fins are 

placed hard by the corners of the mouth, and are about 

three feet long. ‘The penis is feven feet and a half; the 

tail bifurcated, and fourteen feet from tip to tip. Such 

are the monftrous dimenfions of this unfhapely animal. 

In its great outlines we flill reeognize the general charac- 

ters of the order; and though inferior in fize to the 

whale, it is far more tremenduous in its afpeét, and fier« 

cer in its manners *. 

The round headed Gachalot +: 

‘Tuts fith is deferibed by Sitaldt, who mentions a 
fhoal confifting of an hundred and two that was caft on 

fhore at the fame time upon the Oréuey ifles. According 

to that writer, it wanted the fpout-holes, that are rec- 

koned charatteriftic of this order of fifhes ; it is proba- 

ble, however, that what he has deforibed as noftrils, was 

this 

* 

® Vide Phil. Tranfad. vol. LX. 
+ Phyfiter Catodon, Lin, Syft. Le Petit Cachalot. Briffon, 

¢ Sib. Phalain. ix. 
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this opening, which nature, as we have agers feen, has 

deftined for a different purpofe. 

This fpecies is far inferior in fize, to that above de- 

fcribed ; the largett of that great number juft mentioned 

did not exceed twenty-four feet in length. Its head is 

round, and the fhape of the teeth the reverfe of thole of 

the blunt headed kind. They are f{maller at the back, 

than at the top, where they are quite flat, marked with 

concentric lines. Their bottom is pierced with a fmall 
orifice, bearing no refemblance to the large cavity, de 

fcribed in the former fpecies. The back fin is wanting; 

inftead of it is a rough knotty kind of fpace * 

* Britihh Zoology. 
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Section 1V. 

Genus I1V.—The Dolphin. 

Tx reviewing the different tribes of cetaceous fifhes, we 

find them, in proportion as they diminifh in fize, grow- 

ing ftill more aétive and voracious. The fithes of this ge- 

nus, which comprehends in it three different families, tha® 

of the dolphin, the grampus, and porpeffe, are all much 

lefs in bulk, than the common whale. They have all 

fins upon the back, and like the reft of the whale kind, 

they have heads difproportioned in fize to the reft of the . 

body. Each of the three fpecies have both jaws armed 

with formidable teeth ; for nature has not conferred upon 

them an extraordinary voracity, without beftowing the 

means of gratifying it. 

From their great agility, the fifhes of this genus are not 

frequently taken. They feldom remain a moment above 

water ; fometimes, indeed, their too eager purfuits expofe 

them to danger ; and a fhoal of herrings allures them out 

of their depth. In this fituation, the wretched animal 

continues to bounce and flounder in the fhallow water, 

till it is knocked on the head, or till the returning tide 

again comes to its relief. The porpefles are often allured 

up the Thames in this manner, till they are furraunded 

with 
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with boats, from which the fifhermen fhoot them with 

fire arms*. 

In their internal ftru€ture thefe animals refemble qua- 

drupeds, and the other cetaceous fifhes. Conception is be- 

gun by the introdudtion of’ femen, and after ten months, 

a perfect animal is produced. They bring forth their 

young only in the fummer feafon ¢; in the month of Oc- 

tober the feetus has been extracted from a dolphin but 

newly begun to form}. The young, after being pro- 

duced, continue to follow the parent, till they have at- 

tained their full fize, which is in about ten years. The 

longevity of thefe fifhes was computed by Arzffotle to be 

upwards of thirty years: —The method praétifed to afcer- 

tain it, feems but an aukward one: it was, by cutting off 

a part from the tail fin, and returning the animal te the 

fea; and if the fith happened afterwards to be taken, its 

age was guefled at from that circumftance. 

j The Dolphin §. 

* A . 

’ 

C onczrnine the figure of the dolphin, properly fo cal- 

led, the ideas of the ancients were exceedingly erroneous. 

Upon their marbles and coins, they are uniformly defigned 

of 

* Goldfmith’s Nat. Hit, 

+ Mittot. Hift. anim. lib. vi. 

$ Willough. lib. ii. p. 30. 

§ Delphinus Antiquorum, W#lough, Le Dauphin. Briffon, 



|
 Plate 

a
i
e
 \ 

i ‘ 



. en + ¥ 
\ 

‘ 



THE DOLPHIN. "2 

of a crooked form: From the defcriptions of the poets, 

it appears that they entertained the fame inaccurate no- 

tion of the fhape of this animal*. Before a ftorm the 

dolpiins are obferved to be in great commotion, and fre- 

guently to leap above the furface of the water. It is pro- 

bably in this attitude, almoit the only one in which they 

were then feen, that they have a crooked appearance to 

the eye +. . The natural fhape of the dolphin is almoft 

ftraight, the back being very flightly incurvated, and the 

body flender. 

But it is not in the external form alone of the dolphin 

that the ancient writers were miftaken: Their philofo- 

phers and hiftorians feem to have contended who fhould 

invent the moft extravagant fables concerning it. This 

fifth was celebrated in the earlieft time for its fondnefs of 

the human race. It does not dread man, fays Pliny, as a 

ftranger ; but comes to meet him in the fhip, and to 

{port around the veffel: hence it was difliaguifhed by 

the epithets of boy Jovimg, and philanthroprit{. It was 

confecrated to the gods ; and therefore was honoured with 

the title of facred fifh. Various are the fervices which 

this race are faid to have performed to man: Pliny, 

Aelian, and many of the other early writers fet no bounds 

to their belief of the tales related concerning the dolphin’s 

attachment to the human fpecies : Pliny the younger, 

who lived in an age lefs remarkable for credulity, makes 

an apology for the ftory of the enamoured dolphin of 

fippo, which he narrates in a beautiful manner §. 

Vor. Lit; K From 

* Tumidumq: pando tranfilit dorfo mare, Senec. Trig. Agam. 45¢, 
+ Bellonius apud Willough. p. 30, 

} Briuth Zoology, vol. iii. p. 65, 

§ Vide Epitt. lib. ix. ep. 33. 
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From what caufe the ancients were prejudiced in fa. 

vour of the dolphin it is not eafy to determine. The 

figure is fuch as could create no partiality ; its manners, 

which are fierce and rapacious, could ftill lefs endear it ; 

and it does not appear that this fith fhews any attachment 

to mankind, more than the reft of the cetaceous tribes. 

It perhaps has arifen from commiferation, on hearing 

that plaintive moan, by which, when taken, it exprefles 

its fufferings. Ina veffel where feveral dolphins were 

confined, fays an old writer, I fpent a night of great 

pain and uneafinefs, fo feelingly did thefe wretched 

creatures exprefs the miferies of their condition, in 

cries and lamentations, refembling the human. Their 

fufferings forced from me tears of compaffion; and 

while the fitherman was afleep, I forced the one that 

feemed to fuffer the greateft agony overboard into 

the fea. This act of tendernefs availed me nothing ; 

for the moaning of thofe that remained behind, feemed 

only to be encreafed ; who made figns too plain to be mif- 

underftood, that they withed for a fimilar deliverance. 

Thus I {pent the night in unavailing forrow for fuffer- 

ings that I could not alleviate*. 

Thefe prejudices in favour of the dolphin, are now fo 

wholly obliterated, that even the common people regard 

them in a very different light. Their appearance is far 

from being deemed a favourable omen by the feaman ; for 

their boundings, fports, and frolies in the water, are held to 

be fure indications of an approaching: ftorm +}. It is not 

known whether thefe motions cf the dolphin are the 

gambols of pleafure, or the effects of fear. ‘They pro- 

bably 

* Gillius apud Willough. page 31. 

{ Britith Zoology, and Willoughb, lib. ii. p. 30. 
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badly ate occafioned by fome prefentiment of that tur- 
bulence and. commotion which is foon to take place in 

their element ; a commotion which obliges the fmaller 

fifmes to fink to the bottom, and which of courfe deprives 

them of their accuftomed prey. 

Almoft every thing marvellous in natutal hiftory dif. 

appears on farther acquaintance, and more accurate exa- 

mination of the fubjeét, This has been the fate of all 

thofe extraordinary circumi{tances related of the dolphin. 

So great is the number of. thofe animals that play around 

this ifland, and fo frequently are they taken, that expe- 

rience and ocular’ teftimony, foon contradiéed thofe tales 

‘that had been the growth of credulity and ignorance. 

The fwiftnefs of thefe animals in the purfuit of their 

prey, and their extraordinary avidity to fecure it, are al- 

moft the only peculiarities (if fuch they can be called) 

which farther experience has afcertained to belong to 

them, or at leaft to characterife their manners. Be/on* 

long ago remarked, that they eafily came up with the 

fhip in which he was, though in full fail before a brifk 

gale ; and that they’ played around her, with a velocity 

refembling that of a bird in the air. This extraordinary 

{wiftnefs of the dolphin feems to be the combined effe& 

of agility and ftrength : by means of it they are enabled 

to make dreadful liavoc among the falmon, herring and 

mackrel. They are frequently feen fighting pitched bat- 

tles with the amie+. The two different kinds of fith 
range themfelves on each fide, lke contending armies. 

In one of thefe engagements, at the opening into the Dar- 

danelles, 

* Hitt. Pifcium. 

+ A fith in the Mediterranean refembling a falmon, 

\ 
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danelles, the amie were vanquithed, and put to a totaf 
rout by their victorious enemies *. 

The dolphin, like fome other kinds of cetaceous ani- 

mals, have been obferved to emigrate frem one fea to 

another. They have been known to pafs from the Me- 

diterranean into the Blacké Sea; and after having re- 

mained for fome time there, to return to their former 

haunts. When they are taken, as fometimes happens, in 

the nets placed for other fithes, if they are not ftrangled 

by their own efforts to efcape, they will live for a long 

time after being brought to the fhore : One has been 

carried alive from Montpellier to Lyons t. 

In former times the flefh of the dolphin was reckoned’ 

a great delicacy : it was bought by princes at a high 

price, and prefented at their moft formal entertainments. 

This Rondeletins declares, he had more than once ob- 

ferved, though not among his own countrymen, where 

the practice of eating thefe fifhes had entirely gone inte 

difufe. This was alfo the cafe in England in the days 

of Willoughby t. At a more ancient period, however, 

thefe fifhes were not only eaten, but held in as high re- 

pute among the Engli/o, as any other nation, Dr. Caius 

fays, that one which was taken in his time, was thought 

a prefent worthy of the Duke of Nor/o/é, who diftribu- 

ted part of it among his friends. It was roafted and 

drefled with porpeffe fauce ; a compofition of fine white 

bread mixed with vinegar and {ugar }. 

The inout of the dolphin is narrow and pointed, not 

unlike 

* Hit. Pifcium. 

+ Vide Gefaer and Rondeletius. 

& Vide Hit. Pifcium lib. ii. p. 3%. 

§ Cai} opufeula, p. 116. 
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unlike the beak of fome birds; and hence the Prench 

call it the fea-goofe *. Its teeth are forty-two in number, 

placed in both jaws, and bended a little towards the 

mouth. They are placed at fuch a diftance, that each 

tooth enters into a {pace between two, in the oppofite 

jaw. 

The fkin of thefe fifhes is fmooth, of a dufky colour 

on the back and fides; while the belly is white. The 

form of the tail is femilunar; that of the back fin, high, 

triangular, and placed nearer to the tail than the head + 

The Porpeffet. 

"Tue fifhermen do not diftinguifh this fifh from the dol. 

phin, which it nearly refembles: Both are known by the 

name of porpefle among the Ergli/b failors; and the 

French with indifcrimation call them mar/ouins. ‘The 

latter word is derived from the German, and the tormer 

from the Jtaliaz language: the import of both is the 

the fame, and exprefies the refemblance which this fifh 

bears to a hog}. It is probably from the particular fhape 

of the nofe, that the animal has obtained this name 

fo generally among the modern nations of Exrope. The 

fneut projects confiderably, though not fo long as that of 

the 

* Britihh Zoology, L’oie de la mere. 

+ Idem, Clafs iv. Gen. iil, 

} Le Marfouin. Briffon. Delphinus Phorcezna, Lin. Syit. 

§ Meerfchwain denotes a fea-fwine, and Porcopefce may be tranflated 

hog-fith, 
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the dolphin: Itis furnifhed with very flrong mufcles, which 

enable the fifh more readily to turn up the fand; for by 

this means the porpefle, as well as the fwine, procures a 

great part of its food. Wher prey fails at the furface, 

it dives to the bottom in fearch of fea worms, and fand 

eels which it digs up there. 

The porpeffe is diftinguifhed from the dolphin, by the 

fuperior thicknefs of the head, as well as the fhortnefs of 

the nofe: It is commonly of fmnaller fize ; the body grofs 

and fat towards the head, but tapering away in the form 

of acone, till it becomes flender at the tail*. The co- 

lour of the back is generally black, and the belly white : 

This, however, is not an uniform character; for in the 

river of St. Lawrence there is a white porpeffe; and there 

is in the Briti/b channel a {mail {pecies called thorn-backs, 

that are various, fometimes brown, white and {potted f. 

Both jaws of the porpefle, <s well as thofe of the dolphin, 

are provided with teeth ; but in the former they ere muctli 

more numerous, and of,a {maller fize than in the latter 

animal. They are forty-eight in all, moveable, and fo 

fituated as to lock into each other. ‘The eyes are {mal}, 

refembling thofe of the human fpecies, both in fize and in 

the diftribution of their humours t. It has no branchia, 

nor any aperture in their place; the fpout-hole is upon 

the crown of the head, of a femilunar fhape, and dis 

vided internally by a cartilaginous membrane, which 

appears at the fummit of the head like the comb of a 

cock. 

Towards the nofe of this animal there have been ob- 

ferved 

* Willough. Hilt. Pifc. page 23. 

+ Britith Zool. clafs iv. gen. 3. 

¢ Dan. Major apud Willough, 
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ferved no lefs than fix concealed apertures or foramina 

leading to the brain, which have been fuppofed to. be its 

organs of fmell; a fenfe which it probably poflefies in 

a greater degree than other fifhes .* The tongue is flat, 

pectinated at the edges, and faftened down to the bottom 

of the mouth ne , 

The ftructure of the yifcera of this ith appears more 

complex, and indicates an organization fomewhat fupe- 

rior to the reft of the tribe ; we are perfuaded however, 

that a more minute eXamination of the parts would dif. 

cover an exact conformity between it and the different ce. 

taceous tribes. The porpefle, according to Willoughby t, 

has three ftomachs: the firft, large, wrinkly and mufcu- 

lar, for reducing the fhells of filh which it devours; the 

fecond was alfo large, empty, and furnifhed with fmal- 

ler mufcles ; the third appeared a kind of adjuné& to the 

other two, and contained a quantity of aflimulated chyle, 
of a livid colour. 

The whole body of the porpeffe, immediately below 

thé fkin, is covered with a coat of fat refembling lard, of 

an inch thick. Various ufes, in the economy of the ani- 

mal, are affigned to this fubftance: it is fuppofed to de- 

fend the body from injury and cold; to diminitfh its 

weight fo as to make it equiponderate with the water, in 

order that the fifh may alternately rife and fink without 

effort, while employed in the different operations of 

breathing and collecting food. Beneath this coat of fat 

lies the flefh, red, thick, and mufcular, refembling that 

of a hog §. 

Of all the cetaceous fifhes, the porpefles are found in 

greateft 

* Dan. Major apud Willough.” +} Britifh Zool, ubi fupra, } 

} Hitt. pifcium, page 33. § Idem ubi fupra, | 
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greateft abundance around the Britz/e les. In fuch vat ~ 

numbers do they appear in fomé places, that the fifher- 

men are not fafe to venture among them ina {mall boat. 

When gamboling upon the fummit before a ttorm they 

appear almoit to darken the furface of the water*. In 

times of fair weather, they are feen herding together, and 

purfuing the fhoals of mackrel with great impetuofity. 

Their manner of hunting after their prey is diftinguifhed 

by the fame eagernefs and difpofition to act in concert, 

that is obferveable among dogs when purfuing a hare ft. 

They are feen urging them from one bay or creek to an~~ 

other, deterring them from the fhallow water, and driving 

them towards each other’s ambufh, with all the art of 

en experienced greyhound. 

The G1 ampus t. 

"[ nts animal feldom exceeds the length of twenty-five 

feet, but is remarkably thick in proportion, the breadth 

being to the length, as ten to eighteen. It was with rea- 

fon that Pliny called it an immenfe heap of flefh, armed 

with dreadful teeth$. From its refemblance to a wine 

cafk in the thicknefs and rotundity of its form, it obtained 

the name of orca among the ancients. 

The nofe of the grampus is flat, and turned up; the 

under 

* Pennant’s Brit. Zool. + Gold ‘mith’s Nat. Hitt. 

} L’Epaulard, Briffon. Delphinus Orca Ln. Syft. ! 

§ Cujus imago nulla repreientatione exprimi pote alia, quam carnis 

immenfx dentibus truculentis. Lib. ix, cap. vi. 
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under lip is fo thick and heavy, that when the animal is 

on its belly, it is feparated from the upper*. The teeth 

are fixty in all, thirty upon each jaw; and between each 

is a fpace adapted to receive thofe of the oppofite fide, 
when the mouth is fhut+. Thofe upon the fore parts 

are blunt, round, and flender, the innermoft fharp, and of 

great thicknefs. The fpout hole in this fpecies, is placed 

at the top of the neck; the animal is covered witha 

ftrong fkin, like leather, black upon the back, but dif- 

playing a large {pot on each fhoulder, of the fame colour 

with the belly, which is white; the fides are marbled 

with black and white {pots t. 

The grampus is of all the cetaceous fifh the moft fierce 

and voracious; it does not even fpare the porpefle and 

whale, which are animals of its own order and of fuperior 

fize; the latter of thefe fifh it is faid to tear and mangle 

in fuch a manner with its teeth, that it bellows like a 

bull from the pain of its wounds ||. The fifhers who 

formerly repaired to the coafts of America, prohibited 

the favages from deftroying this fith; for by its afliit- 

ance they were aided in the capture of whales, feals, and 

other animals: whilft the grampus purfued thefe, and the 

other monfters of the deep, they were frequently obliged 

to betake themfelves to the fhallow water in order to e- 

{cape its mercilefs teeth, where the feamen were ready 

to kill them with javelins and harpoons. 

This {pecies is a profitable capture for the fithers, as it 

is faid to yield a very confiderable quantity of oil; like 

the porpefles, it fometimes appears upon the Briti/b 

Vot. III. L coatts ; 

* Vide Will, Orca. Lib. ii. p. 40. 

+ Sibbald, Phalzn. 7, 8. { Brit, Zool, Clafsiv. gen: iii. 

} Willough, ubi fupra, 
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coafts; but its great refort is off the North Cape of 

Norway. The number and pofition of the fins are the 

fame as in the dolphin; and it refembles all the other 

cetaceous animals in fwimming againft the wind, and in 

that tumbling and agitation which it difcovers on the 

approach of a ftorm, 
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CHAPTER V. 

SecTIon I. 

General CharaGters of the Gartilaginous Fifbet. 

tw the organs prepared by nature for the refpiration of 

animals, there is a great difference between thofe formed 

within the body, called lungs, and that apparatus at each 

fide of the headknown by the name of gills. Among all 

the terreftrial animals, and the cetaceous fifhes, breathing 

is performed by the former of thefe contrivances, and a= 

mong the fpinous fifhes it is carried on by the latter ; be- 

tween thefe two orders of the animal kingdom, there is 

placed a third, which unites them in the great fcale of 

being, and partakes in fome meafure of the nature of 

each. Thefe are the cartilaginous fifhes, which, while 

they are furnifhed with apertures on each fide of the 

neck, correfponding to the gills of the fpinous fithes, are 

alfo fupplied with lungs within the cavity of the body; 

analagous to what we have already feen among the ter 

reftrial and cetaceous tribes. 

From this double conformation in the organs of breath- 

ing, it would at firft view appear, that the cartilaginous 

tribes were a kind of privileged order of animals, pof- 

fefling a greater variety of endowments than the reft of 

L2 the 

To 
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the animal kingdom. It would appear that they are ca- 

pable of fubfifting indifcriminately in either of thefe two 

elements, to each of which the ftructure of their parts 

feem to have a reference ; it was no doubt this afpect of 

the cartilaginous fifhes, which prefented itfelf to Linnaeus 

when he arranged them in the fame order with thofe ani- 

mals, properly amphibious *, that are capable of fubfifting 

either in the water or inthe air. Of this power, however, 

this clafs of beings is by no means poflefled ; for, though 

they are capable of fupporting life for a longer time on 

fhore, than the {pinous fifhes, yet there is hardly any of 

them that can live there above a few hours at a time f. 

Whatever, therefore, be the ftructure of their organs, 

there is none of them properly amphibious, or that juftly 

merits a place among that order of beings. 

But although the double ftru€ture of the organs of 

refpiration in the cartilaginous filhes, will not juftify us 

in placing them among the fifhes, tortoifes, lizards, and 

other animals that are ftridly amphibious, it forms, 

however, a very palpable mark of diftin@tion between 

them and the cetaceous fifhes on the one hand, and the 

{pinous upon the other; from the latter they are known, 

becaufe, though they have apertures correfponding to 

gills, they univerfally want the bony opfertula which co- 

vers them f. 

Thefe apertures by which they breathe, are placed al- 

ways near the head, but have not uniformly the fame po- 

fition: In fome they are placed beneath, as in the rays, 

and other flat fifh; im others on the fides, as among the 

fhark 

He has termed them amphibia nantes. Vide Syftema Natura. 

Willough. Jcthyol. 

Pennant’s Brit, Zool. Clafs iv. Div, ii. 
eb -- *” 
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faark tribe ; and among a third clafs, they are fituated on 

the top of the head, as exemplified by the pipe fith. 

From thefe foramina, there are’ two bending cylindri- 

cal ducts, that run to the lungs, and are fuppofed to con+ 

vey the air that gives their organs their proper play: 

The heart, however, has but one valve ; and hence, their 

blood does not perform that double circulation which ob-- 

tain among the cetaceous kinds, and the lungs feem ra- 

ther an internal affiftant to the gills, than for fupplying 

the fame purpofe which they do in quadrupeds, for they 

want both the pulmonary vein, and artery. 

Another ftriking chara&ter by which this order of the 

animal kingdom may be diftinguifhed, is, that their flefh 

is fu»ported by cartilages inftead of bones. In the ceta- 

ceous tribes we have feen, that the bones were hard, and 

filled with marrow, refembling thofe of quadrupeds, 

while thefe parts in the f{pinous tribes, are {mall, flender, 

and pointed, refembling thorns, and generally folid 

throughout. The fize of other animals increafes with 

their age, and flops at a certain point ; but from the pli- 

ancy of the bones in this tribe, they feem to have no 

bounds placed to their dimentions, and it is fuppofed 

that they grow larger every day till they die}. 

A third general character of thefe fifhes arifes from 

their manner of generation; fome of them are oviparous, 

while the greater part produce living young; the fame 

duplicity of character attending them in this’ refpedt, 

which we have already taken notice of with regard to 

their conformation. In thofe that are viviparous, the 

progeny is excluded from an egg hatched within the bo- 

dy ~ 

+ Goldfmith’s Nat. Hitt. vol. ii. p. 231. 

y 
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dy of the female ; this egg confifts of two parts, the 

white and red, as in thofe of birds, and inftead of a fhell, 

it is lodged in a cafe formed of a thick tongh fubftance, 

refembling a horn that has been foftened in boiling wa- 

ter *. | 
The oviparous fifhes of this clafs produce their young 

nearly in the fame manner ; inthefe as well as in the vivipa- 

rons kinds, the egg is hatched for fome time in the belly 

of the female, but before the fetus is difengaged from it, 

is excluded from the womb, and left till time and the 

warmth of the fun bring the inclofed offspring to matu- 

rity. Both differ remarkably from the whales and the 

quadrupeds, whofe eggs ftart from the ovarium, and enter 

the uterus at the time of conception, where they remain 

only a few days, till they leave that ftate, and are formed 

into a complete foetus. 

There are other difcriminating characters belonging to 

this order, lefs difcernible indeed, but fuch as mark a 

difference between them and the adjoining tribes. The 

fpinous fifhes we faw had no aparatus for hearing ; it 

is probable, however, that the cartilaginous are furnifh~ 

ed, though imperfe@tly, with the organs of this fenfe ; 

upon each fide, near the eyes, there is an aperture which 

opens into the mouth, the fuppoled ufe of which is part- 

ly to convey the water into the mouth, which is eapel- 

Jed through the gills, and partly to convey founds to the 

cenforium +. In this refpect, therefore, the cartilaginous 

fifhes may be deemed a more accomplifhed race than ma« 

ny of their companions of the deep. 

The 

* Britith Zool, ubi fupra. f Will. Icthycl. Lib. ii. p. 45, 
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The fithes of this order are poffefled both of gills and 

lungs, and are thereby in fome meafure capable of deriv- 

ing aid from both elements, to their neceflities and enjoy- 

menis; the manner of their parturition is alfo various: 

and we are now to contemplate them in the double en- 

joyment of another qualification, The males of this race 

copulate with their females, more hominum ; and in them 

the external organs of generation are two-fold *. Thefe 

inftruments proje& forward from each fide of the abdo- 

men ; and whether it be that thefe animals poffefs more 

warmth of conftitution, or a greater capacity of bringing 

their offspring to maturity, they generally choofe colder 

feafons and fituatiohs for producing their young, than o- 

ther fifhes ; many of them propagate in the midft of win- 

ter, and far from the fhore t. 

The cartilaginous fifhes, though not fo remarkable 

either for fatnefs or fize, are in general more voracious 

than any of the tribes we have already reviewed; their 

livers are indeed fat, and are fometimes employed for the 

production of oil; it 1s not, however, from them that 

man derives either his moft pleafant or falubrious food; 

they areimpure and immoderate feeders, and their flefh 

favours of that impurity {. Of a confiderable portion 

of them, the mouth is placed below the head; a contri- 

vance of Nature, for which an old writer afligns fome 

curious reafons: Their fnont, fays he, is too {mall to be 

divided ; and their voracity is fo keen, that their own life 

requires that it fhould not be allowed a ready or com- 

plete gratification }. 

From 

* Idem ubi fupra. + Goldfmith’s Nat. Hift, 

} Will. Ichthyol. Lib. iii. p. 45. 

§ Vide Rondeletius de pifcibus. Lib, iii, cap, 4. 



:$3 OF. CARTILAGINOUS FISHES, 

» From this conformation of the mouth, a great part of 

the cartalaginous fifhes are obliged to turn therr back 

downwards in laying hold of their prey ; a circuimiftance 

that requires time, and affords an opportunity to the 

{maller fith of making their efcape. They devour every 

‘kind of fifh or flefh, and to their extraordinary voracity, 

had Nature granted the power of eafily apprehending 

their food, the other kinds of fifth muft long ago have 

fallen a facrifice to their gluttony *. 

* Idem ibidem. 
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Section II. 

GENUS Vi The Lamprey. 

OF this genus,” Linnaeus has enumerated only three fpe- 

cies, though it is probably diverfified into a greater num- 

ber of different kinds * ; his catalogue confifts of the fea 

lamprey, the river or leffer lamprey, and the pride. He 

makes mention of the murzna, that fifh fo much cele 

brated among the epicures of ancient Rome, although fo 

nearly allied to this genus, that it {eems to merit a place 

there. ‘There is a fpecies of lamprey efteemed a great 

delicacy by the modern inhabitants of Jtaly, diiferent 

from ours, and probably the fame fifh with the ancient 

Murena, as it is reared in ponds, and fed in the fame 

manner. ‘The genuine charatters of thefe fifhes are: A 

long and flender fhaped body, refembling that ofa fnake ; 

the fin has no feales, but is covered with a flimy gluti- 

nous mucus; they have feven apertures for breathing 

upon each fide, and one like the cataceous fifhes upon the 

topof the head; both the pectoral and ventral fins are 

wanting. 

Mot. Ti. M 

® Vide Syft. Nat. p. 394 
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The Murena*. 

‘Turs fpecies, we are told, obtained its name from its cows 

tinually floating upon the furface of the water, by reafon, 

as was fuppofed, of its extraordin@ry fatnefs+. In fhape 

it refembles an eel ; the fnout more protuberant, fharp 

and comprefled: Its colour variegated with fhades of yel- 

low, brown, and black. The head is fmall, but the o- 

pening of the mouth capacious. The margin of each 

jaw is {urrounded with a fingle row of very {mall teeth : 

upon the {fnout there are two apertures, and above the 

eyes other two ; the former, as is fuppofed, are the organs 

of fmell, and the latter of hearing {. The ancients be- 

lieved that this animal wag endowed with a very acute 

fenfe of hearing, and chat the fifhermen could allure it to 

the brink of the water by hifling, and by that means 

take it §. 

Like the other fithes of this genus, it wants the pectoral 

and ventral fins; but a little beyond the head there ari- 

fes a fin, which ftretches along the back to the tail, and 

turns round to the belly, terminating at the anus: This 

fin is coveréd with the common legument of the body, 
and is eafily laid bare by flaying the animal. 

The bite of the murana was deemed fo poifonous by 

the fifhermen, that in taking the animal, they ufed every 

precaution to prevent its effects : They tumbled them im- 
a 

mediately 

* Murzna omnium auctorum. Will. Ichthyol. 

$ Teen ro wugev. Vide Macrob. ; 

$ Will. p. 103. § Plinii. Hift, Nat. 
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mediately from the net into the boat, where they laid 

hold of the head with a forceps, rubbed its fnout againft 

fome hard fubftance to deftroy its teeth, and beat it on 

the tail, where the life was fuppofed to lie*. That the 

principle of life, among eels in general, is placed in . 

the tail, 1s ftill a prevalent opinion ; and when taken, it 

is not by beating the head, but the tail, that the fifher 

endeavours to deprive them of animation. 

Poifonous as the bite of thefe animals may be, and hi- 

deous in their external figure as they certainly are, yet 

thefe circumftances did not prevent the luxurious citt- 

zens of ancient Rome from adding them to the endlefs 

lift of delicacies with which they pampered their appe- 

tites+. This fpecies, the bafle (Lupus), and a kind of 

mullet (Myxo), formed that pride of Roman banquets, 

the tripatimam ; fo called, according to Arbuthnot, from 

their being ferved in a machine of three bottoms {. 

The flefh of this animal muft be various, according to 

the manner in which it is fed; it is faid, however, to 

be in general white, tender, and of an agreeable flavour$. 

It was reared with much care in the fifh ponds of Italy, 

and fold ata high price ; of its eftimation among the an- 

cients, we have full evidence in all the claflics, that have ei- 

ther praifed good eating, or ridiculed gluttony. A fenator 

of Rome, whofe name will be tranfmitted with infamy to 

pofterity, was highly complimented for the delicacy of his 

murene. Vigellinus, Manucius, and all the celebrated epi- 

M 2 cures 

* Plinii Hift. Nat. lib. 32. cap. 2. 

+ Pliny, Ovid, Juvenal aad others, 

$ Atque ut luxu quoque aliqua contingat auctoritas figlinis Tripetinam, 

inquit Feneftellaapellabatur, fumma cxnarum lautitia : Una erat Mura~ 

uerum, altera Luporum, tertia Myxonis pifcis, Plinii Hitt, Nat. lib. 35. 

cap. 12. 

§ Willough. lib. 3. p. £04, 
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cures of his time, were loud in his praifes : No man’s fifh 
had fo rich a flavour, were fo nicely fed, or fo exaétly pick- 

led. Auguflus hearing fo much of this man’s entertainments, 

defired to be his gueft; and foon found, that fame had 

been juft to his merits ; the man had indeed fine murzne, 

and of excellent flavour. The Emperor was defirous of 

knowing the method by which he fed his fifh to fo excel- 

lent a relith ; and the glutton, making no fecret of his 

art, informed him that his way was.to throw into his 

pond fuch of his flaves as had at any time difpleafed him.. 

Auguflus, it is faid, was not much pleafed with his re- 

ceipt ; and inftantly ordered all his ponds to be filled up.. 

Gold/mith, who narrates this ftory, adds, that it would 

have ended better, had he ordered the owner to be flung 

in alfo *, 

The Sea Lamprey +. 

"Tus is a Britz/b filh, of which the names dampetra, and 

petromyzon, lately given it, are expreflive of a habit this 

animal poflefies of fucking and adhering to ftones}t. The 

mouth is of a round form, placed rather obliquely below 

the nofe, and refembling that of a leech. Like that ani~ 

mal, it poflefles the extraordinary power of flicking to 

any fubftance to which it is applied ; and that with fuch 

firmnefs, as not to be drawn off without fome difh- 

culty.. 

* Goldfimith’s Nat. Hilt. 

+ Petromyzon Marinus, Lin. Syft. La Lamproye de Mer. Belon. 

$ The firft lampetra, a lambendo petras ; and the cther, from Merges and 

Sfucaw, becaufe they are {uppofed to lick the rocks, 
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culty *. One that weighed but three pounds, has been 

known to adhere fo firmly to a ftone of twelve pounds, 

that it remained fufpended at its mouth. This amazing 

power of fuétion muft arife frem the animal’s exhaufting 

the air within its body by the hole over the nofe; while 

the mouth is clofely fixed to the obje&, and permits no 

air to enter. The weight which the lamprey is by this 

means able to fuftain, will be equal to that of a column 

of air of the fame circumference with the animal’s 

mouth. 

The lamprey fometimes grows fo large, as to weigh 

four or five pounds ; its colour is dufky, irregularly 

marked with dirty yellow. In the mouth are placed 

twenty rows of fmall teeth, difpofed in circular orders, 

and placed far back near the throat,‘ four, five, and fix, in 

each rowt. The branchiz are fituated within the feven 

apertures, that are found on each fide of the neck. 

Though in fhape this animal refembles an eel, yet it is 
of a thicker and more clumfy form. 

The fea lamprey, we fhould imagine from its name, 

was only produced in the falt water; it is found, howe 

ever, very frequently at the opening of large rivers, where 

they join the ocean. At certain feafons it is found in 

many of the Briti/b rivers, and allo in the Iri/>. They 
are fea fifh ; but, like falmon, quit the falt waters, and 

mount the rivers about the end of winter, and after re- 

maining there for a few months, return again to the 
ocean }. 

As our manners are probably ftill far fhort of that 

fenfuality and extravagance which diftinguifhed the an-~ 

cient 

* Pennant’s Britifh Zoology. 4 Goldfmith’s Nat, Hift, vol. 6. p, 27® 

$ Willough. Ichthyol. p. 106. 

§ Brit. Zoel, ubifupra, Vide etiam Willough, 
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cient Romans, we do not hear fo many fanciful eficorais 

ums on particular difhes, nor fuch enormous fums paid . 

to procure them. Accordingly, the lamprey known a- 

mong us, has obtained no very ex <traordinary character. 

Ic is differently eftimated, according to the feafon it was 

taken, or the place where it was fed. The beft feafon 

for them isin the months of March, April and May ; for 

they are more firm immediately after their arrival in the 

rivers from the falt water, than afterwards. Towards 

the Summer, and in the hot weather, after they have de- 

pofited their {pawn, they are obferved to be much watted; 

and their fifth becomes flabby, and bad eating *. Thofe 

caught in feveral of the rivers in Ireland, the people will 

not venture to rouch+; and throughout the whole of 

Scotland they are held in deteftation: while thofe taken 

by the Engli/b in the Severn; are confidered by them as 

the moft delicate of all filh whatever. Prejudices, though 

of oppofite kinds, feem to operate in each of thefe cates, 

whether in producing difgutt or predileétion. 

At a very early period, we find, the lamprey was rec- 

koned a great delicacy by the Engli/b: That they area 

heavy furfeiting food, the experienee of one of their 

monarchs fataily teftified ; for the death of Henry I. was 

occafioned by eating too plentiful a meal of thefe fifhes £. 

Notwithftanding this accident, they feem to have conti« 

nued in high efteem, becaufe we find Heary IV. granting 

protection to fuch fhips as brought over lampreys for the 

table of his royal confort ; and his fucceffor iffuing out 

a warrant to William of Nantes, for fupplying him and 

his army with thele filhes, wherever choy might happen to 

march §. 
In 

* Britifh Zoology. + Goldfmith’s Nat. Hitt. 

} Vide Hume’s Wak. of England. § Rymer ix. 544. apud Pennant, 
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In proof of the ancient predileftion of the Englifh for 

this fifh, itis a cuflom, from time immemorial, for 

the city of G/ouceffer to prefent annually his majefty 

with a lamprey pye, covered with a large raifed cruft. 

As the gift is made at Chriftmas, it is with great diffi- 

culty the corporation can procure any freth lampreys 

at that early feafon, though they offer a fum far exceed~ 

ing their ufual price *. ‘The various methods of taking 

the lampreys, it is not the bufinefs of this work to de- 

{cribe. 

The fithes of this genus, from fome peculiarity in 

their conformation, generally {wim with their body on a 

level with the furface of the, water ; and, it is faid, can 

eafily be fuffocated, by being immerfed in it for any con- 

fiderable time. From this circumflance, it is probable 

that they require a conftant fupply of air for breathing, 
and,that they are poffeffed of lungs, though no naturalift 

has obferved them in giving an account of the vifcera of 
thefe animals. 

Among this tribe, copulation is performed ventribyus 

commiffis, contrary to the manner of the greater number 

of filhes: When engaged in the bufinefs of procreation, 

they generally frequent the fhallow water, where their 

habits admit of being eafily examined. The female, 

when ready to {pawn, digs a hole in the mud, where fhe 

depofits her ova; and in this operation, the power of 

fuction, which we have already defcribed, is of fingular 

advantage ; for, fhould fhe meet with a ftone, though of 

confiderable bulk, fhe raifes and carries it out of the 

way +t. After the ova are excluded, and buried in the 

excavation thus formed, the parent remains in the 

neigh 

* Britith Zool. clafs iv. gen. iv. + Balnerus apud Willongh, 
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neighbourhood till the young are quickened into life. 

She is then feen, with her numerous family playing a- 

sound her; which, as foon as they have acquired fuffici- 

ent ftrength, the gradually conducts to the fea. 

Lhe River Lamprey *. 

"Tats fpecies is {maller than the former, feldom exceed- 

ing ten inches in length; and is diftinguifhed by tranf- 

verfe lines of a blackifh colour+. ‘The mouth is of the 

fame round form as in the preceding fifh, and is poffefled 

of the fame adhefive power. On the upper part of it, 

is a large bifurcated tooth ; on each fide there are three 

rows of very minute ones; and on the lower part there 

are feyen, the exterior of which on each fide is the 

-Targeft f. 

Like all the other fifhes of this genus, there is between 

the eyes a {pout-hole or orifice, refembling that of the 

cetaceous fifhes, and probably deftined for a fimilar pur 

pofe, that of ejecting water from the throat and lungs. 

The back fin of the river lamprey is not continued un- 
interrupted to the tail, but is broken off; and behind it 

there rifesa fecond, which goes round the tail, terminat- 

ing at the anus, 

This f{pecies, as well as the larger kind, is alfo eaten, 

potted and highly feafoned: By fome it is preferred to 

the fea lamprey, being milder tafted. All thefe difhes 

are 

* Lampetra medium genus, Will. La lamproye d’eau doulce, Belon. 

Petromyzon fluveatilis, Lin, Sytt. 

} Willough. page 106, ;,Britifh Zool. clafs iv, gen. iv. 
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are probably heavy and unwholefome, more highly re- 

commended by the epicure than the phyfician*. They 

are taken in fuch vaft numbers in the Thames, the Se- 

vern, and the Dee, that they conftitute a confiderable 

branch of trade. They are fold to the Dutch, who ufe 

them for bait in the cod fifhery: befides what are con- 

fumed in England, 450,000 have been exported in a fea- 

fon for this purpofe, at two pounds per thoufand. 

The Pridet. 

Tus fpecies is exceedingly fmall, being from four to 

eight inches. It is a Britifh fifh, but found alfo in the 

rivers of of Germany and Italy. Inthe river J/s, and 

other ftreams near Oxford, they are abundant, where, in-~ 

ftead of concealing themfelves, they roll in the mud, and 

never are obferved to adhere to the ftones, like the other 

jampteys f. 

The back is of a livid colour, approaching to black ; 

the belly filvery, and more refplendent, than the larger 

kinds. The mouth is of an eliptical fhape; within it 

are fix or feven teeth, and above them a {mall femicircular 

bone. Upon the top of the head is a fmall tube, or aper- 

ture, like the cetaceous fifh: The belly fwells and con- 

tracts alternately, as ia thofe animals which breathe by 

means of lungs. It has two dorfal fins ; the firft rifing 

about the middle, and fupported by {mall tendons, that 

Vou. III. N are 

* Willough. ubi fupra. 

+ Lapern, or pride of the Ifis, Will, Petromyzon Branchialis, Lin. Syft, 
t Britih Zoology. 
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are fcarcely vifibte: The other takes its rife immediately 
behind it, furrounds the tail, and terminates in the midy 

dle fpace, between the tail and the anus *. 

Willoughby defcribes two other {pecies of the lamprey ; 

the mucu peculiar to the marfhes and lakes of Brazil 5 

and the blind lamprey, a {mail round fifh, no larger than 

May worms: The laft marked round the body with 84 

traniverfe lines, or annuli, refembling thofe upon the 

terreftrial worm fT. 

* Willough. page 105. } Vide Icthyol. loco citate. 
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Section II}, 

Gen. VI. The Ray. 

‘Tus genus is eafily diftinguifhed from all other kinds 
of fifh, by a broad, flat, and thin conformation. The 

five branchial apertures on each fide, are placed under the 

animal; they want the bony cpercula, and are marked 

by the fame peculiarities, that diftinguifh the other car. 

tilaginous tribes. The mouth, in all the fithes of thiS 

genus, is fituated quite below the head ; while the body 

of the greater number is befet with {pines or prickles, 

refembling thofe on the branch of a thorn, a circum« 

ftance from which they obtained their ancient name *; 

that of ray, which we now apply to the genus, is derived 

ftom the latin. 

“This genus comprehends all the rays, thornbacks, and 

flairs, or fkates, which are diftinguifhed by manners as 

fingular aS their external form. W4#loughby has de- 

{cribed fourteen different [pecies, and Limmeus nine; of 

which no lefs than cight frequent the Briti/b coatts f. 

N 2 With 

* Baris, which fignifies the berry that grows upon a prickly {hrab, 

Pike. Gefner, 

$ Syftema Nat. and Britifh Zool. 
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With regard to their dietical ufes, thefe fifhes are very 

different ; fome of them affording a plentiful fupply of 

falubrious food, while others are noxious and terrible ; 

with refpect, however, to their nature, appetites and 

conformation, the fimilitude among them is perfe& and 

entire. 

Of all the larger fifh, the rays are the moft numerous ; 

and their numbers are in a great meafure owing to their 

fize, and to the protection of thofe frightful {pines which 

nature has afforded them. There is none of the rapaci- 

ous tribes, except, perhaps, the cachalot and white fhark, 

that has a {wallow fufficiently large to receive them ; 

and even thefe are, probably, often deterred from their 

purpofes of deftruétion by the armour with which their 

prey is covered *. Of fome the fize is fuch as to defy all 

the powers of deftrution which even the fhark himfelf 

is known to poffefs: In E7gland fome have been taken 

upwards of two hundred pounds weight ; but that is far 

inferior to their enormous bulk in other parts of the 

world. Near the ifland of Guadaloupe in the Weft In- 

dies, a ray was killed, thirteen feet eight inches in 

breadth, and twenty-five from the fnout to the tip of the 

tail. This member itfelf contributed largely to this pro- 

digious dimenfion ; for it was twenty inches broad at its 

infertion, and tapered to a point, by which it terminated 

fifteen feet behind the body of the animal+. 

The fifhes of this genus probably attatn to a much 

larger fize, than that of any individual that has ever yet 

been examined: It is only the fmalleft of the kind that 

approach the fhores ; the larger continue foreyer prowling 

at 

* Goldfmith’s Nat. Hitt. + Labute 
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at the bottom, in the unfathomable caverns of the o- 

cean, where they probably continue growing for ages. 

The utmoft bulk of the ray cannot therefore be afcertain- 

ed; but it has been fuppofed, that they are the largeft 

inhabitants of the fea *. When, however, they furpafs 

the fize commonly obferved by the fifhermen, they be- 

come totally unfit for food ; the negroes, and ftarved fa- 

vages of Amertea, indeed, cut them up, evenof the largeft 

fize ; and the tenderer parts, when falted, are reckoned a. 

mong their delicious morfels. 

Thefe fifh generate in March and April; at which time 

they fwim near the furface of the water, feveral of the 

males purfuing one female: With fuch avidity of defire 

do they engage in the work of procreation, that the fifh- 

ermen frequently draw up beth male and female {till ad- 

hering together, though only one has taken the bait}. 

The females are prolific to an extreme degree, there 

having been no lefs than three hundred eggs taken ont 

of the body of a fingle ray. Thefe eggs, containing the 

fetus, acquire a tough horny covering after defcending 

into the womb; for while they continue in the ovarzumy, 

‘they are attached to it, like the fmall eggs in the body 

of a hen; after they drop into the womb, the formation 

of the animal becomes vifible, and the fhell is formed by 

the concretion of the fluids of that organ ; when come to 

their proper maturity, the young are excluded, but never 

above one or two at a time, and at the interval of three 

or four hours. The females begin to caft their purfes, as 

the fifhers term it, in the month of May, and continue 

producing young till September. In Oftober, when 
their 

* Goldfmith’s Nat, Hit, + Britith Zool, 
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their parturition ceafes; they are exceedingly poor, and 

then they improve gradually during the winter and 

fpring, till May, when they are at their higheft perfec 

tion, and when they again begin to undergo the fame 

functions *. 

The rays generally frequent thofe parts of the fea 

where the bottom is black and muddy, where their vora- 

city leads them indifcriminaiely to.devour every living 

animal which they can furprife: But although their ap- 

petite is ravencus and indifcriminate, they become more 

delicate with regard to a baited hook; they devour be- 

low any putrid fubftance whatever, but if the bait has 

been taken up and fuffered to lie for any time in the o- 

_ pen air, they will not toueh it: they appear by their 

manner to perceive the line, and to dread it ; but the im- 

pulle of their hunger is too great for their cauticn, and, 

even though they perceive the danger, if thoroughly 

hungry, they devour, as if regardlefs of deftruction F. 

Both Englifb and Dutch carry on the fifhing to a con- 

fiderable extent ; the feafon at which they begin is early 

in the winter ; and the boats in which the filhermen put to 

fea, 2re of different fizes, according to the diftance of the 

place where they intend to fith. The veffels ufed in the 

Briti/o Channel, called cobles, are of one ton burden, 

towed with three pair of oars, and admirably conftructed: 

for encountering a mountain fea. When they go out to 

fifh, every perfon is provided with three lines; each man’s 

lines are fairly coiled upon a flat oblong piece of wicker- 

work, the hooks being baited, and placed very regularly 

in the centre of the coli. Each line is furnifhed with 

twe 

* Brit. Zool. } Goldfmith’s Nat. Mik, 

ly 
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two hundred and eighty hooks, at the diftance of fix feet 
two inches from each other; the hooks are faftened to 

lines of twifted horfe hair, twenty-feven inches in length. 

When fifhing, there are always three men in each co- 

ble, and confequently nine of thefe lines are faftened to- 

gether, and ufed as one line, extending in length near 

three miles, and furnifhed with above two thoufand five 

hundred hooks ; an anchor and buoy are fixed at the firft 

end of the line, and one more at the end of each man’s 

lines ; in all, four anchors, and four buoys made of lea- 

ther or cork. 

The line is always laid acrofs the currents; the tides 

of flood and ebb continue an equal time upon our coatt 5 

and, where undifturbed by winds, run each way about 

fix hours ; they are fo rapid, that the filhermen can on- 

ly {hoot and haul their lines at the turn of the tide; and, 

therefore, the lines always remain upon the ground fix 

hours; the fame rapidity of tide prevents them from 

ufing hand lines, and, therefore, two of the people com-= 

monly wrap themfelves up in the fail, and fleep, while 

the other keeps a flri@t look out, for fear of being run 

down by fhips,and to obferve the weather ; for ftorms of- 

ten rife fo fuddenly, that it is fometimes with extreme 

difficulty they efcape to the fhore, though they leave the 

lines behind them. 

Such is the acccunt which M. Pennant gives * of the 

manner in which the taking of thefe fifh is conducted in 

the channel; but there are annually larger veffels, of 

twenty-five tons burden, that repair at the time of Lent 

to the Dogger Bank, where they fith for turbot, cod, ling, 

and 

* Britith Zoology, 
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and fates ; there the bufinefs is carried on in a more exs 

peditious manner, for as the fifhers have no occafion to 

wait the returns of the tide, each man takes along with 

him twice the number of lines, which he continues to 

bait, haul, and fhoot, without interruption. 

But this method of fifhing, operofe as it may feem, and 

this extent of line, though it runs three miles along the 

bottom, is trifling when compared to the exertions made 

in the Mediterranean by the Italian fithers; there they 

go to fea in a Yartan, a veflel much larger than ours ; 

and they bait a line of no lefs than twenty miles long, 

with above ten thoufand hooks. This line is called the 

parifina ; and the fifhing goes by the name of pielago *. 
A piece of tackle of fuch enormous length, it is impofli- 

ble to haw] and fhoot in the fame {pace with the Exgli/h 

lines : it remains for a confiderable {pace in the fea, and 

cannot be taken up in lefs than twenty-four hours. By this 

apparatus, they not only take rays, but fharks and other 

fith ; fome of which are above a thoufand pound weight. 

When a fifh of this magnitude is found at the line, the 

fifhermen are provided with an harpoon to difpatch them 
before they are brought on board. 

* Vide Goldfmith, 
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Section IV, 

The Skate *. 

"Tue fkate is the largeft of this genus, and thinneft in 
proportion to its bulk: In thefe colder latitudes it is fel- 

dom found above two hundred pounds weight. Wil. 

Joughby mentions one fold in the market of Cambridge, 

which, when drefled by the cook of St. fobn’s college, 

dined an hundred and twenty ftudents +. ‘ 

The nofe, though not long, is fharp pointed ; above 

the eyes there rifes a fet of fhort fpines: The whole up- 

per part of the body is a pale brown, refembling the wet 

faud with which the animal is faid to cover itfelf. The 

body, towards the fides, is thinned down into two fins, 

that have the appearance of wings; and at the buttocks 

there are others of a thick flefhy fubftance.. The tail of 

this fpecies is fhort, obtufe, of a roundifh form, but 

comprefied a little towards the fides f. 

The lower part of the body is white, plentifully 

marked with a great number of minute black fpots, 

which are fuppofed to be the glands, by which that flimy 

mucus which covers the fifh is fecreted. All fifh covered 

with a fimilar glutinous matter, are obferved to poflefs 

the fame organs of fecretion}. The fkull of the fkate 

Vor. III. O is 

* Raia Batis, Lin. Syft. ‘The Skate or Flaire, Will. 

~ Vide Ichthyol. page 71. ¢ Idem ibidem. 

§ Nicolas Steno apud Willough. 



108 THE SKATE. 

is filled with a copious colle@ion of clear glutinous mat- 
ter, through which all the nerves that are diftributed to 

the different parts of the body, appear tranfparent. A- 

mong thefe are feen the optic and olefactory nerves ; the 
latter proceed through the apertures, all along to the 
nofe, and afford full proof that this animal poflefles the 
fenfe of {melling. 

The Sharp Nofed Skate *. 

Wurroveuer deferibes a fith of this {pecies, which he 

examined at Rome in 1664: They are frequently taken 

on the Britz/b coafts ; and are diftinguifhed from the for- 

mer by their long, narrow, and fharp pointed nofe, not 

unlike the end of a {pontoon}. The mouth is very 

large, and furnifhed with a number of {mall fharp teeth, 

bending inwards: The tail is thick, and terminates in 

two fmall fins. 

This is fuppofed to be the bos of the ancient natura- 

lifts, a fifh they defcribe as of an enormous fizet. Op- 

pian gives an account of its fondnefs for human flefh, 

and the method it takes of deftroying men, by overlay- 

ing them, and keeping them down with its vaft weight, 

till they are drowned. Other writers give the fame re- 

jation, and ¢onfirm the character of thefe anthropophagz $, 

In the fouth they are fo well known, that the perfons 

employed. 

* Raia oxyrinchus, Lin. Syft. Idem, Willoughby. 

+ Pennant’s Brit. Zool. 

t Evevlallos Tesjecow wer wxbuciy Haleut. 

§ Vide Phile de proprict. anim. ci Ulloa’s voy. i, 13% 
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employed in the pearl fifhing, have learned from the fatal 

experience of many of their own number, how much 

they ought to be guarded againit. Thefe unhappy di- 

vers, are fometimes furrounded, and wrapped up by the 

fins of the manta, for fo this animal is there called, till 

they are fuffocated: The negroes, therefore, take care 

never to go down without a fharp knife to defend them- 

felves againft this terible enemy. 

The Torpedo, or Ele&ric Ray *. 

‘Turs fpecies inhabits our feas, where it grows to a 

large fize, fome weighing no Jefs than eighty pounds ; its 

colour is a dirty clay ; the head and body are round, and 

but indiftin@ly feparated ; the latter extremely thin, and 

attenuated towards the edges. Behind the eyes are 

two wide foramina, which Willoughby fuppofes, are 

intended for conveying found+: they are befet with fix 

cutaneous rags on their inner circumference, and com- 

municate with the mouth. 

The torpedo can live only twenty-four hours out of 

the fea, and but little longer if put’ into frefh water; 

it inhabits thole places where the bottom is fandy, and 

buries itfelf fuperficially in it, by flinging the fand over 

upon its back with a vibration it gives its extreimities. 

O 2 It 

* Raia Torpedo, Lin. Syft. Cramp-fifh, Will, 

+ Ichthyol. page 8. 



168 _ ‘YHE TORPEDO: 

It is in this concealed fituation that the torpedo aftonifi- 

es the unwary paflenger, who inadvertently treads upon 

it, by the exertion of a power perhaps the moft extra- 

ordinary and myfterious in nature. 

Thé narcotic power of this animal has been taken no- 

tice of in all ages *; it is fo powerful, that when the fith 

is alive, the inftant it is touched, it benumbs the arm, 

and fometimes the whole body t+. The fame effe& is pro- 

duced, even when it is touched with a ftick, or tread up- 

on by a perfon who has his fhoes on. Oppian ftretches 

the matter probably too far, when he alleges that it will 

benumb the fifherman through the whole length of the 

line and the rod {. 

The fhock given by this animal, moft nearly refembles 

the fhock of an eleétrical machine, fudden, tingling, and 

painful: Itis thus defcribed by Kempfer; ‘* The in- 

ftant,” fays he, ‘I touched it with my hand, I felt a 

terrible numbnefs in my arm, as far up as the fhoulder. 

Thofe who touch it with the foot, are feized witha 

ftronger palpitation, than thofe who apply to it the hand. 

This numbnefs bears no refemblance to that which we 

feel when the vein has been a long time prefled, and the 

foot is faid to be afleep; it rather appears like a fudden 

vapour, which, pafling through the pores in an inftant, 

penetrates into the very fpring of life, from whence it 

diffufes itfelf over the whole body, and gives real pain; 

the nerves are fo affected, that the perfon ftruck, imagines 

all the bones of his body, and particularly thofe of the 

limb that received the blow, are driven out of joint; all 

this 

* Vide Galen, Aliana and Gillius. + Britih Zoology, 

~ Haleut. 
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this is accompanied with an univerfal tremor, a ficknefs 
off the ftomach, a general convulfion, and a total fufpen- 

fion of the faculties of the mind: In fhort, fuch is the 

pain, that all the force of our promifes and authority, 

could not prevail upon a feaman to undergo the fhock 

a {econd time *.” be 

The fubftance which the torpedo difcharges, and which 

produces effeéts fo violent and inftantaneous upon the hu- 

man frame, is probably ele@tric matter, but by what 

means the animal fo foon collects it, no naturalift has been 

able to explain. Great as its powers are when the ani- 

mal is in vigor, they are impaired as it declines in ftrength, 

and totally ceafe when it expires+; they impart no nox- 

ious qvalities tothe filh, when ufed as food ; for the French, 

who find it in plenty on their coafts, very commonly 

drefs and eat it f. Galen, we are told, recommends it in 

epeleptic complaints, while Rondeletius and Willoughby, 

decidedly condemn it in all cafes, as a watery, foft, and 

fungous aliment §. 

The narcotic power of the torpedo, however it may 

affect it as food, is ferviceable to the animal in two im- 

portant refpeéts ; both as a means of defence againft vo- 

racious fifh, and a method of procuriug fubfiftence from 

among the {maller tribes ; the former,when ele¢trified, are 

deprived of all poflibility of feizing their prey; and the 

latter, after having unwarily approached the torpedo, and 

received the fhock, are incapable of making their efcape |]. 

The food of the torpedo is furmulletts and plaife ; the 

former is fo {wift, that it is impoflible for the torpedo to 
take 

* Kempfer’s travels. + Salvianus and Willoughb. p. 82. 

} Britifh Zool. § Rondel de pifcib. and Willough. thethy I. p. 8g. 

| Plinu Hitt. Nat. 
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take it by purfuit: and as this filth has been found in its 

ftomach, it juftifies P/zmy’s account of the manner in which 

this animal fecures its prey. The torpedo is taken at 

Torbay, of Pembroke, and at Waterford in Ireland; it 

is caught with the other flat fith, with the trawl, and is 

commonly found in water forty fathom deep, in compa- 

ny with the congenerous rays *, 

Thofe animals are faid to bring forth their young a- 

bout the time of the autumnal] equinox}; but from a dif- 

fe&ton of one made by a French gentleman, they feem ca- 

pable of fuperfeetation, and of confequence muft produce 

“young at different times. Rozde/etius { mentions two 

fpecies of the torpedo, and Willowghby defcribes an Ame- 

rican kind after Margrave, of a foot and nine inches in 

length, and feven in breadth. It is without teeth, and 

has two fpiracula below the neck §. 

Tbe Fire-flare, or Sting |\. 

Were we to credit all the marvellous accouats which 

the ancient naturaliits have given, of the venom lodged 

inthe armour of this fifh, we would unavoidably dread 

it, as an animal {iill more formidable than the torpedo F. 

The weapon in which nature is faid to have lodged this 

poifon, 

* Britith Zool. } Ariftot. Hit. animal. 
¢ De piicibus. § Vide Ichthyol. p. 80. 

{| Paftinaca marina levis, Will. La Paftenade de mer. Beloz. 

4 Pliny, Ellian, and Opiam. 
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poifon, grows like a {pine from the tail; it is about five 

inches long, and about four inches behind the body. Ac- 

cording to the tremendous fables of Piiay, it is furnifhed 

with a venom fo potent, as to affe€t even the animal cre- 

ation. ‘Trees that are ftruck with it, inftantly lofe their 

verdure, and rocks themfelves ere incapable of refifting 

this powerful virus *. It was with the {pine of the try- 

gon, or fire-flare, that the enchantrefs Circe armed her 

fon; and with this irrefiftible weapon, he, unintentional- 

ly, became the murderer of his father Ulyffes. What ‘a 

happinefs it is that thefe enimals do not frequent the 

woods, and are fo feldom feen afhore ! é 

Succeeding naturalifts finding the tafte for the marvel- 

ous had decreafed in their age, have been obliged to give 

the hiftory of this fifh a greater degree of verifimilitude ; 

curtailing it of its powers againft inanimate nature, they 

have contented themfelves with making it formidable tothe 

filtermen+. Their opinion has been fanctioned by the 

name of Linneus, who afcribes poifonous qualities to no 

lefs than three different fithes; the fire-flare, the torpe- 

do, and the tetrodon lineatust. It may be juftly doubt- 

ed, however, whether, any fith has a {pine charged with 

aétual poifon ; as far as the flzng is concerned, we know 

that this is not the cafe: The fpine is its peculiar wea- 

pon of offence, and is capable of giving a very bad 

wound, which being commonly inflicted on the tendonous 

parts of the body, and by thofe who are conftantly work- 

ing in cold water, is fometimes painful, and difficult to 

cure §. ed 

But 

* Hiftoria animal. ¢ + Vide Gefher, Aldrovandus and Rondeletius: 

¢ Syft. Natarz. § Brit. Zool. 
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But the {pine of the fire-flare, though unattended with 

any poifonous qualities, is ftill a formidable weapon.— 

There is reafon to believe, that in early times, before the 

ufe of iron, the fpears and darts were headed with this 

bone, inftead of that metal. The arrow of many of the 

South American tribes, are ftill pointed with the bones 

of this fifh; and from its hardnefs and fharpnefs, it makes 

no contemptible weapon *. 

The fire-flare, formidable as it has been deemed, is ne- 

ver rejected by the filhermen when found in his tackle; 

he commonly cuts away the tail, and expofes it for fale, 

deprived of this inftrument of mifchief. This fpecies 

never grows to the fize of thofe above defcribed; the 

moft common fized weigh about eight or ten pounds, 

and are about two or three feet from the fnout to the end 

of the tail+; the nofe is very fharp at the point, but fhort ; 

the mouth is {mall, and provided with granulated teeth ; 

the eyes are protuberant ; the irides of an oblong fhape, 

and of the colour of gold. The whole body of the ani- 

mal is {mooth, flat below, but rounded above, and more 

elevated in the middle than any of the other rays t. 

_ The fire-flare cafts its fpine, and renews it annually ; 

and that it may at no time be without a proper inftru- 

ment of defence, it is fometimes feen with the new one 

growing up, before the old drop off. That nothing relat- 

ing to this animal might be divefted of the marvelious, 

its fith was faid to have the peculiar quality of exciting 

concupilcence ; and when ufed in a decoétion of oil,it was 

reckoned acure for the leprofy: The point of its fpine, 

when introduced into a difeafed tooth, made it fplinter 

|. 

* Robertfon’s Hift. of South America. ¢ Will, p. 67. 

t Brit, Zool. || Vide Gefner, 

and drop from the jaw 
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The Thornback *. 

‘Tue thornback is the lat of this genus which we fhali 
particularife ; and its figure is fo well known, that a fhort 

defcription will fuffice. It is of a rhomboidal thape, 

broader, however, than long, and diitinguifhed from all 

the other f{pecies of the ray, by three rows of {pines upon 

the back, and five upon the tail, all pointing towards its 

end. The mouth is fmall, and fitted with granulated 

teeth; between the nofe and the eyes area few fpines; o- 

thers are fcattered without any order upon the petcral 

‘fins. | 

The colour of the upper part of the body is that of 

pale afhes, marked with fireaks of black, and the fkin 

rough, with {mall tubercles like fhagreen. The belly is 

white, crofled witha ftrong femilunar cartilage +. Wil- 

Joughby has given a long detail of the internal ftru@ture 

of this fpecies; by which it appears, that it has two die 

flin& organs, of a curious confermation, one on each fide, 

for generating and excluding its eggs: In thefe are depo- 

fited innumerable ova of various fizes t; hence, the thorn 

back muft be very prolific. It begins to generate in the 

month of June, and continues production till September ; 

its young, as long they are incapable of breeding, are 

called maids ; they are good eating at all times cf the 

year, but the old only begin to be in feafon in the month 

of November. 

Vor Ett. ty The 

* Raia clavata. Lin, Syft. Idcm Rondeletii et Will. 

+ Britifh Zool, { Ichthyol. p. 76. 



Ii4 THE THORNBACK. 

The fithes of this fpecies are found in great plenty, and 

make a confiderable article in our fifh markets. They 

are fond of devouring herring, mackrel, and cels; but 

their common food is probably the different kinds of 

ground fifh ; eruftaceous animals, fuch as the crab and 

lobfter, have been found in their ftomachs, which are fup- 

plied with a powerful folvent, capable of fpeedily re- 

ducing the fhells into a chyle fit for their fupport. 
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SEcTIon V. 

Gen. VII. The Shark. 

"Tne fithes of this genus are the moft formidable and vo- 

racious of all the tyrants of the ocean; if fome of the 

rays were invefted by the credulity of the ancients, with 

imaginary powers of deftruétion, thofe poffeffed by the 

fhark are real. The fpine of the fire-flare might often 

prove hurtful, but the fangs of the fhark are always fa- 

tal. The genus is diflinguifhed by an enormous mouth, 

placed beneath the head, armed both above and below, 

with an hundred and forty-four frightful teeth, which the 

animal has the power to raife or deprefs at pleafure; to 

this hideous apparatus of deflruCtion, the fhark joins a 

fiercenefs and rapidity, far fuperior to that of the o- 

ther rapacious tribes: The fmalleft of the race is dread- 

ed by almoft every fish in the fea ; for there is hardly any 

of them that dread an encounter with animals far fu- 

perior in fize, and more formidable in appearance. The 

white fhark, which is the largeft of this tremendous race, 

maintains a terrible defpotifm in the ocean ; for, with that 

amazifig velocity peculiar to his tribe, he unites the 

flrongeft appetite for depredation. He approaches near- 

ly to the fize of the whale, but far furpailes that animal 

c Ee ie 
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in ftrength and cclerity, in the formidable arrangement of 

his teeth, and in his infatiable defire of plunder *. 

The head and throat of the fhark are larger than the 

proportion to the body, which is flender and tapered a- 

way almoft to a point as it approaches the tail. The teeth 

are broad at the bafe, but flender and very fharp above ; 

they are difpofed in five rows all around each jaw, and at 

their infertion are furnifhed with ftrong mufeles, by 

means of Which the animal raifes or deprefles them ; 

when the fhark is at reft, they all lie flat in his mouth ; 

but when he comes forward to lay hold of his prey, thefe 

dreadful inftruments are fuddenly raifed, and the devoted 

animal, feized by them, inftantly dies, pierced with an 

hundred wounds. 

The animals of this genus have a wild and ferocious 

afpect, that faithfully indicates the malignity of their na- 

ture: Their eyes are oblong, funk in the fockets, and 

placed longitudinally in the head, where they appear al~ 

moft overhung by the fkin, and are full of malevolence 

and fire: The fins, to which they owe their rapidity of 

motion, aré larger, and more numerous than thofe of moft 

other filhes: Fhe body, though flender, is pofleffed of 

very {trong mufcles, the fource of that aftonifhing im- 

pulfe communicated by the tail. The whole external 

parts are covered with a rough and hard fin, which was 

uled by the ancients in polifhing wood and ivory; but 

is now applied to cover inftrument cafes, the fkin of the 

greater dog filh furnifhing a preferable fhagreen +. 
The 

* Goldfmith’s Nat. Hift. vol. vi. 238. * 
st Britifh Zoology, Clafs iv. gen. 6, 
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‘The thark thus fitted by his external conformation for 
rapin and bloodfhed, is endowed alfo by nature with a 

courage and activity that gives effect to his rapacious in- 

flinéts. No fith, it is faid, can fwim as faft as he; none is 

fo conftantly employed in fwimming; fcareely a thip 

crofles the Atlantic, that is not attended by fome of thefe 

rapacious monfters, for days together; and fuch is their 

velocity, that they outftrip the beft failing veffel, and 

play around her without any fymptoms of exertion. 

With fuch voracious appetites, and fuch powers of grati- 

fying them, one would imagine that thefe animals might 

have long fince deftroyed the inferior tribes, and thinned 

even the ocean itfelf of its inhabitants; but happily for 

the fafety of the {maller fities, thefe plunderers, by the 

particular fituation of their mouths, are obliged to turn 

upon their fide before they can feize their food; and while 

this evolution is performing, their prey often finds time 

to efcape *. ; 

But although the devaftations committed by the fhark, 

are thus providentially limited by the aukward fituation 

ef his mouth, ftrll his depredations are extenfive, and in 

every warm climate he is the terror of the failors ; for of 

all kinds of food, he is faid to difeover the ftrongeft pre- 

dilection for human flefh. If by any accident a feaman 

has fallen a'vidtim to this deftroyer, he is feen for fome 

time afterwards hovering about the fame place, and mak- 

ing feveral returns to the fpot, expecting another repaft 

of the fame booty: The wake of a fhip is 2 favourite re- 

fort with thofe animals, and numberlefS are the inftances 

tn which accident, or the improvident rafhnefs of feamen, 

have 

Y 
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have favoured their defigns upon the human race. A- 

long the coaft of Africa, where the fharks are numerous, 

many of the negroes, it is faid, who are obliged to fifh for 

their fuftenance, are annually devoured by them. The 

inhabitants of thefe dreary regions are firmly of opinion, 

that the fhark prefers the flefh of a black man to that of 

a white; and that in confequence of this unenviable di- 

flinCtion, if two perfons of different colours are both in 

the water together, his choice falls always upon the nes 

gro *. 

Whether there be any foundation for this opinion of 

the negroes, it is of little importance to inquire ; that 

the fhark difcovers an avidity for this fpecies of food, 1s 

a faét that has been too often verified by fatal experience, 

to admit of a doubt. Mr. Pennant relates the ftory of 

the mafter of a Guinea thip, who, finding a rage for fui- 

cide prevail among his flaves, from a notion the unhappy 

creatures entertained, that after death they would be re. 

ftored to their families, their friends, and their country ; 

to convince them, that at leaft fome difgrace fhould at- 

tend them here, ordered one of their dead bodies to be 

tied by the heels to a rope, and fa let down into the fea: 

Though it was drawn up again with great fwiftnefs, yet 

in that fhort fpace the fharks had bit off all but the feet +. 

Gold/mith tells another, occafioned by the fame barbarous 

trafic, of a woman who was thrown ont alive, to deter 

the flaves from felf murder: When the rope was drawn 

to pull her up into the veflel, part of her body appeared 

in circumftances too fhocking to be mentioned. 

* Idem ibidem, + Britifh Zoology. 
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Section Vik. 

The Angel*. 

‘Tuts fith poffeffes the chara&ter of extreme voracity, 

common to the fharks and rays, two genera which nature 

feems to have intended this animal fhould, in fome mea- 

fure, connect together: In its external figure, it partakes 

of the nature of both, while it differs from each in the 

fituation of the mouth; that organ being placed in the 

extremity of the fnout, and not below the head F. . 

The angel grows frequently to the weight of an hun- 

dred and fixty pounds: Its body is covered over with a 

filthy mucus, beneath which lies a rough fkin, employ- 

ed formerly by the workmen as a fhagreen{. It was 

from this circumftance, that the fifh obtained the name 

of file among the Greeks}; while the Romans called it 

/qeatina, from the filth with which the body is covered |]. 

The colour of the back and fides is brownifh, that of the 

belly white. The pectoral fins are large, and feem, like 

thofe of the rays, to be a prolongation of the body: It 

was from thefe wing-like fins that this fifh received its 
Englifo name Ff. 

The 

* Squalus Squatina, Lin, Syft. " L’Ange, ou Angelot de Mer, Belon, 
} Brit. Zool. } Plinii. Lib. ix. Cap. ra, 
§ Pun, Arift. Hitt. Anim. 
| Squatina, Vide Willongh. page So. 
J Idem ibidem, 
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The ventral fins are placed in the fame manner as the 

pectoral, and to them is annexed on each fide the double 

penis, that characterifes this and the ‘ormer genus. Up- 

on the back, and farther down than the anus, there are 

two dorfal fins: The tail is bifurcated, the upper lobe 

rather larger than the under ; a character belonging to all 

the fharks. 

This {pecies is defcribed by Rondeletius as an inhabi- 

tant of the Mediterranean ; it ts alfo feen frequently on 

the Briti/e coafts, where it preys voracioufly upon the 

flat fifh that frequents the bottem of the water. The flefh 

is in no requeit, but feems loathed in every country, on 

account of its rank flavour and hardnefs : Its ova, when 

dried, are ufed for medicinal purpofes, and are fuppofed 

by the Italian fifhermen to be efficacious in removing a 

diarrhea*. The 7urés upon the Barbary coaft, apply the 

fkin in the manufaCfture of fheaths for fwords, which 

they are faid to fabricate with peculiar neatnefs +. None 

of the ufes, however, in which the parts of this malig- 

nant monfter are employed, feem capable of compenfating 

the dangers to which feamen are continually expofed, 

from its voracious habits. 

* Rondeletius de pifcibus. t Jovius. 
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Tbe Bafking Shark *; 

"Tunis is the largeft animal of this genus, and differs in 

fome remarkable characters frora the reft of the tribe ; 

it inhabits chiefly the cold climates, and has long been 

known to the inhabitants of the welt of Scotland and 

Treland, where itis diftinguifhed among the failors by 

the name of the bafking fhark, though better known in 

the former country by the name of the Sail-fifh. 

The latter of thefe names has been given it, becaufe 

it is feen at a diftance on the top of the water, with all 

its dorfal fins appearing above the furface, and fpread 

like fails. Both in its manners, and external form, there 

are peculiarities in which it differs from the other fharks. 

It is far from being either voracious or fierce: Its food 

confifts chiefly of fea plants, no fifh having been ever 

found in its bowels; but the green, and half digetted 

remains of alge: As its habits refemble thofe of the 

whale, Linmeus fuppofes that it is fupported by the fame 

food, aflerting that it devours only medufé f. 

Mr. Pennant has given avery accurate defcription of 

this {pecies, and feems firtt to have difcovered its affinity 
to the fharks, by pointing out the five tranfverfe aper- 

tures of the gills on each fide of the neck: formerly it 

had been confidered as a kind of whale {. The oil arifing 

from their capture, is now made an article of trade in 

Von, III. Q. thé 

* Squalus Maximus, Lin. Syft. Sun-fifh, Smith’s Hift. of Corke, 

+ Syftema Nat. t Britith Zool, clafs ive gen. vi. 
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the weft of Scotland, where we have feen from fix to 

eight barrels taken from one fith, though it is only the 
liver that produces it. They lie quiet and motionlefs on 

the furface, commonly on their bellies, but fometimes like 

tired {wimmers, upon their back ; and it is in this pof- 

ture that they allow a boat to approach them, fometimes 

till it is within’ contact, without attempting to efcape. 

Then the harpooner {trikes his weapon into the body, as 

near as poffible to the gills : But fo infenfible are they to 

the wound, that they do not feel its pain, till, by the 

united ftrength of two men, the inftrument is forced 
very deep into their flefh. As foon as they feel them- 

felves wounded, they fling up their tail, and dive to the 

bottom. Frequently in their agonies, they coil the rope 

about them, attempting to difengage the harpoon by 

rolling upon the ground. 

Having at length difcovered that all efforts of this kind 

are vain, they {wim away with amazing rapidity, and 

with fuch violence, that a veflel of feventy tons has been 

towed after them againft a frefh gale. They fometimes 

run off with two hundred fathoms of line, and with two 

harpoons in them ; and will employ the fifhers for twelve, 

and fometimes twenty-four hours before they are fub-« 

dued, When killed, they are either hawled on fhore, or, 

aif ata diftance from land, to the veffel fide ; where the li- 

ver is taken out and melted intooil, in kettles provided 

for that purpofe *. 

The bafking fhark is from fifteen to thirty feet in 

length ; the colour above of a leaden colour, and below 

a pure white; the form of the body, like that of the 

fhark kind, is flender and tapering. The upper jaw pro- 
jects 

* Vide Pennant ubi fupra. 
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jects beyond the lower, and is rounded at the end; the 

mouth is placed beneath, and furnifhed with a vaft num- 

ber of {mall teeth. The dorfal fins are placed differently 

from thofe of the reft of the genus: the firft rifes nearer 

the head than the tail ; the fecond is much fmaller, and 

is fituated near the extremity. On the under part of the 

body there are five fins; two pectoral, two ventral, 

placed below the fecond fin of the back, and a fmall an- 

nal fin. Near thefe the male animal is provided with a 

double organ of generation ; and between them in the 

female, is fituated the pudendum. The oil produced by 

thefe animals, is faid to be preferable to every other for 

the manufacture of wool; and the fkin furnifhes works 

men with an excellent fhagreen. 

The White Shark *. 

Tsais thark is probably the moft ravenous and formida- 

ble of the order, and grows to the immenfe weight of 

four thoufand pounds}. It was inthe body of one of 

this fpecies that an entire corpfe was feund ; a circume 

ftance no way incredible, when we confider their itrong 

appetite for human flefh, and the amazing power of de- 

glutition which an animal of this fize mutt poffefs. In all 

hot climates, it is this {pecies in particular that is the ter= 

ror of the failors ;it is they that conftantly attend the fhips, 

Q2 watching 

* Squalus Carcharias, Lin, Syft, Lamia, Plinii Hift, Nat. 

+ Gillius, 
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watching till fome failor drop overboard, or attempt ta . 
bathe ; in either cafe, the unfortunate feaman perifhes 

without redemption; for this voracious creature, will 

even dart up above the water to mect him in his fall. 

It is in this fifh that Rondeletius places the prophet 

*fonas, when he lay fo long unhurt in bowels; and he 

fays, that the language of Scripture gives no repugnance 

to his idea ; for among the ancients all large fifh what- 

ever were termed whales *. 

The mouth of this fpecies is proportioned to the im-~ 

menfe bulk of the animal: it is furnifhed with fix rows 

of teeth, the number of which probably varies, accord- 

ing to the age of the fith. Foflil teeth of the white fhark 

are frequently dug up in Ma/ta, and fometimes in 

England: in the former country, they have been feen 

four inches long, which muft have belonged to animals 

of vaft fize, if the proportions laid down by Grew, be- 

tween the body and the teeth of this f{pecies, are juft t+: 

He afferts, that thofe in the jaw of a fhark of two yards 

long, are not above half an inch; the foffil teeth found 

in Malta would, according to this calculation, belong to 

an animal fixteen yards in length. Linnaeus has enume- 

rated fifteen different fpecies of fharks; but if the appear- 

ances of the teeth, fhewn in the collection of the curis 

ous, can be trufted to, he is far fhort of their actual 

number ; for many kinds are feen, of which no mention 

is made by him. 

Phny, Oppian, and feveral of the ancient naturalifts, 

were acquainted with this fpecies, whofe mouth they 

juftly defcribe as fituated far beneath the head, obliging 

the animal to turn almoft upon its back, when it devours 
its 

® Rondel. de pifcib. 489. t Rarities, 94 
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its prey *, The eyes are large, round, and ftaring, ca- 

peble of being eafily rolled in the fockets. The dorfal, 

and peétoral fins are very large, and aid the efforts of the 

tail, in giving rapidity to the fifh’s motion. The tail 

itfelf is femilunar, and capable of giving the moft dread- 

ful ftrokes ; hence, the failors, as foon as they take one 

of thefe fifhes, fo far diiarm it, by cutting off the tail. 

The Blue Shark}. 

"Tuts fpecies has obtained its name from the fine azure 

colour of the back ; it is moft frequently- an inhabitan® 

of the hot climates, where it is fcarcely lefs formidable 

to feamen, than that immediately preceding. The body 

is lefs rough than thofe of the reft of the genus. The 

eyes are of an eliptical fhape, but the irides perfeétly 

round; behind them, there are none of thofe foramina, 

which are obferved in other fpecies f. 

The fifh is of an oblong fhape; the nofe long, fharp, 

and compreffed towards the point ; the noftrils are placed 

tran{verfely. Although moft frequent in the warm cli- 

mates, the blue fhark is often feen on the Briti/b coatts, 

and particularly thofe of Cornwall, during the pilchard 

feafon. It is there caught by the fifhers, with a large 

kind of iron hooks, that are made for the purpofe. 

yondelesius 

* Supina vefcantur. Plinii. Lib. ix. cap 24. 

} Squalus glaucus, Lin, Syft, Galeus glaucus, Rondel. 

} Willough. page 4g. 
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Rondeletius afcribes to this fpecies, only two rows of 

teeth; but their number probably depends upon the fifhes 

age; and if fo, no conclufion can be drawn with regard 

to it, from a fingle inftance *: They are granulated, and 
of a triangular fhape+. This naturalitt declares, that 

he was an eye witnefs of the blue fharks fondnefs for 

human flefh ; having feen one purfue a boy a confiderable 

way along the fhore, and making a fpring at him, near- 

ly bit of his legs. 

Tt is concerning this fpecies, that A/ranm relates fuch 

extraordinary inftances of parental affection {. It is faid 

by him, that the blue fhark permits its {mall broed, 

when in danger, to {wim down its mouth, and take fhel- 

ter in its belly. This faét is faid to have been obferved 

by Rondeleteus, an able naturalift ; and it is narrated by 

Pennant, a very accurate ichthyologift, as a part of the 

hiftory of this whole genus that is entitled to belief. In 

faét, it is no more incredible, than that the young of the 

oppoffum, fhould feek an aflylum in the ventral pouch 

of its parent; a fact too well known to be contefted §. 

* De Pifcibus. + Lin. Syft. Nat, 
} /Elai. An. lib. i. cap. 16. 

§ Vide Britihh Zool, article, Blue Shark, 
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The Long Tailed Shark, or Sea Ape *. 

Tus {pecies has obtained its name from the extraordi- 

nary length of its tail, which generally exceeds that of 

the body, the upper lobe extending greatly beyond the 

lower, almoft in a ftraight line. Its fifh has an abo- 

minable fetid, and rank fmell, refembling that of the 

land fox +. The body is more thick and round than any 

of the fharks; the {nout is fharp ; and a little below is a 

{mall mouth, furnifhed with pointed teeth. The colour 

above is cinereous, below white. Romdedetius afflerts, 

that he was an eye witnefs of this animal allowing its 

young to retreat into its belly to avoid danger; for he 

faw an old one difle&ted upon the fhore, in the body of 

which were all its young. At firft he imagined that 

they had been devoured by the parent in place of food ; 

but upon examining them, they were all alive, and fo 

entirely unhurt, that there could remain hardly any doubt 

of their having fled there as a refuge from danger f. 

The extraordinary length of the tails of the young, forms 

no objection to this fact; for at that age they are foft and 

pliant. Willougbby {uppofes that this fifh was only found 

in the Mediterranean; it has fince, however, been taken 

in the Briti/h teas §. 
The 

* Vulpes Marina, Rond. Sea-fox or Ape, Willough., 

+ Salvianus. ¢ De Pifcibus. 

& Pennant’s Brituh Zoology. 
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The other fifhes of this genus that frequent our coalts, 

are the tope, or fea dog of the ancient naturalifts; the 

greater and lefler fpotted /harks ; the fmooth /hark ; the , 

porbeagle, and the picked /bark: Thefe all fo nearly 

correfpond in their general charaéters to thofe already 

defcribed, that there feems no occafion farther to particu. 

larize them. 
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SECTION VI. 

Genus VIII. Zhe Angler: 

"Tue fithes of this genus were by the ancients called 

fea frogs *, from their refemblance to that animal: The 

Englib have given them a ftill more hideous name, that 

of fea toads, or fea devils; appellations which thefe ania 

mals feem to merit, by their extraordinary deformity. 

Of all the monfters contained in the ocean, they are per-~ 

haps the moft ugly and deformed. Their head and body 

are joined together, forming one round flat mafs +. The 

head and mouth are far larger than all the reft of the 

body ; the latter being in fome a yard wide, and furnifh- 

ed all around with an infinite number of fmall teeth. 

The pectoral fins are broad and thick; behind each vené 

tral fin there 1s one aperture. 

Vor. Til. R 

* Bureaus, Ariftot. Oppian. Rana pifcatrix, Pliny and Ovid. 

+ Willough. Ichtchyol. page 83, 
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The Common Angler *. 

Ir is in its tadpole ftate that this animal refembles the 

frog: its colour upon the back is dark blue, marbled 

with fome white fpots. The lower jaw projeéts confi- 

derably beyond the upper, which gives the animal a 

grinning afpeét. The eyes are placed in the upper fuper- 

ficies of the head, fomewhat prominent, and their irides 

white. About half an inch from the corner of the upper 

jaw are two hairs, the one four, and the other fix inches 

in length. It is by means of thefe, according to Phy, 

that this animal fifhes; it puts out thefe flender horns 

among the mud, enticing the little fifh to play around it 

till they come within reach, when it fprings upon them, 

and devours them fF. 

Around the edges of its head are fmall fin-Itke appens 

dages ; outwardly there appear no apertures of the nofe, 

but there are two within the mouth, fuppofed to convey 

fmellt. About the middle of the back there rifes a fin 

fupported by ten rays; the tail is not forked, but the 

rays ftretch fomewhat beyond the membranes of the fin. 

The ventral fias are broad, thick, and flethy, jointed like 

arms, and on the inner fide divided into fingers, refem- 

bling what is feen on the foot of a mole§. With thefe 

inftruments 

2 

* Lophius pifcatorius, Lin. Syft. La Grenouille de Mer. Belon. 

+ Plinii, lib. ix. Vide etiame Cicero de Nat. Deor. 

+ Willough. ubi fupra, § Britith Zool], and Willough. 
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inftruments Beéon afferts, that the animal walks at the 

bottom of the water. 

Another pair of fins 1s placed farther out, at the verge 

of the body, and below there are the apertures of the 

gills, differing fo confiderably from thofe of other fith, 

that they have been fuppofed by fome, to be a retreat ior 

the young. They are large orifices, and at the bottom 

appears the branchie, refembling the teeth of a comb. 

Thefe fithes grow to an extraordinary fize; fome are 

taken near Scarborough, between four and five feet in 

jength, and whofe mouth are near three feet wide. The 

filhermen no fooner take them, than they give them their 

liberty, from the fuppofition that they deftroy the dog 

fith ; and in fupport of that idea, fome of thefe voraci- 

ous animals have been found in their ftomachs. 

Willoughby has four different {pecies, which he has 

claffled under this genus; three of which are Brazilian 

fifhes, defcribed by Margrave, the Guacucuia, the Gua- 

perua, and the Acaramucu: OF thefe the Guacucuia 

or Brazilian water bat, refembles our fishing frog, in the 

fhape of its body and the fins; but differs from it in the 

fmallnefs of the mouth, in wanting teeth, and in the 

long protuberant fnout, that refembles a horn. The 

whole body is variegated with white and black f{pots, of 
which the pencil, and much lefs the pen, is unable to 

convey any adequate idea *. 

R2 

% Willough. page 89. 
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Genus 1X.—The Sturgeon. 

"Tur fithes of this genus have only one narrow aperture 
on each fide ; a circumftance in which they refemble the 

anglers above defcribed. They have the mouth placed 

far below, tubular, and unprovided with either teeth or 

jaws *: Hence, thefe animals colle their food by fuc- 

tion; and notwithftanding their fize, which is often as 

large as that of the fhark, they are the moft peaceable 

and harmlefs of all animals. The fturgeon is as unwil- 

ling, as it is incapable to injure other fifh: It flies before 

the moft feeble, and timid of the race; and not untre- 

quently falls a victim to its own apprehenfions and 

fears +. 

The fturgeons are gregarious and migratory: To the 

former of thefe habits, they are probably compelled by 

the timidity of their nature, and their incapacity for felf 

defence : all the weaker animals that are peaceable and 

inoffenfive, commonly truft to their numbers for fecuri- 

ty ; and hence, herd in great crowds together. The ne- 

ceflity of procuring food, of avoiding cold, or of pro-= 

viding a proper place for the produttion of their young, 

-determines 

® Britith Zool. 4 Goldimith’s Nat. Hitt. 
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determines the migrations of the fturgeon, as well as 

thofe of other fifh. During the winter months they 

mount the rivers ; while in fummer, they betake them- 

felves tothe ocean ; probably, however, never removing 

at any great diftance from the fhore *, 

Lhe Common Siurgeon +. 

R ONDELETIUS, Gefner, and Aldrovandus, have tedious 

difputations, whether this animal be the acipenfer, or 

Elops of the ancients; a matter of very little moment, 

fince, if the animal be accurately defcribed, and well 

known, it matters but little by what name it was an- 

ciently diftinguifhed. 

The great refort of the fturgeons is the rivers of Rufia 

and Germany ; and as they are frequently found in the 

Mediterranean, at the mouths of the Italian rivers, it is 

highly probable that at leaft fome fpecies of them were 

known to the Romans: Pliny, however, as well as Ovid, 

mention the acipenfer as a foreign fifh {. 

The common fturgeon is an inhabitant of the Briti/fh 

feas, from which it afcends the rivers, and is fometimes 

taken in the nets fet for falmon: It is there, however, 

found only in fmall numbers ; the greater part confumed 

in this ifland is brought either from North America, or 

the Baltic. In the lakes of Frifchehaff, and Currifchaff, 

and in the rivers in the neighbourhood of Pulau, they 

are 

* Willough. Ichthyol. 

} Acipenfer Sturio, Lin, Syft, Acipenfer, Rondelets 

; Pliny, Lib, ix. cap. 17, et Ovidii Halleut. 
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are taken during the fummer months in great abundance, 

and fold over all Europe ata very high price. The 

fhores in that vicinity are all divided into certain di- 

ftricts, and let as we do the falmon fifheries ; fome of 

them bring a rent of fix thoufand guilders, or near three 

hundred pounds per annum *. 

In thefe large rivers they are fometimes found of two 

hundred: pounds weight, and are taken in nets made of 

{mall cords. They are dull and fpiritlefs animals, making 

butf{mal] refiftance when entangled ; andas foon as they are 

brought out of the water, appear like a lifelefs lump. 

Their flefh is every where in high eftimation ; it has the 
delicacy, whitenefs, and folidity of veal, and when roaft- 

ed, is reckoned one of the greateft niceties that can pro- 

voke the appetite of an epicure +. Itis commonly pice 

kled, and packed up in cafks, when fent to foreign mar- 

kets: Of late, we have received a confiderable quantity 

of thefe fifh from North America, where they are caught 

in May, June, and July ; it is at that feafon that they are 

feen leaping above the furface in the rivers, and falling 

again upon their fides, with a noife that is heard at the 

diftance of fome miles {. 

It is of the ova of the fturgeon that the Rufians make 

the caviar, by taking out the membranes found among 

them, and drying them, after having been wafhed with vi- 

negar. The beft caviar is faid to be afforded bya {mall 

{pecies called the fterlet, found in the Yazé and Volga §. 

Icthyocolla or ifinglafs is made of the found of this as 

well as the other kinds of fturgeon |]. The ancients were 

acquainted 

* Brit. Zool. t Will. p. 246. 

} Catefby Nat. Hift. of Carolina. 

§ Strahlenberg’s Hift. of Ruffia, p. 337. 

i) Vide Phil. Tranf. lvii. 354. 
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acquainted with the compofition of this glue, fo ufeful in 

many fpecies of manufacture: It was probably made up 

by them in a fimilar manner, from a fifh that hadthis ve- 

ry name *: It is ufeful as a glue for paper, mufical inftru- 

ments, and cementing every flender fabric of wood. It 

is well known to the varnifher, the apothecary, and the 

clothier. 

The fize of the fturgeon depends upon the place of its 

refidence ; where it is confined either in frefh or falt wa- 

ter, it is comparatively fmall,; but where it alternately 

enjoys both, it grows often to the length of eighteen 

feet, and weighs from four to five hundred pounds; of 

this magnitude one was caught in the river ER, in Bri~ 

tain; and in the larger rivers of the continent, fome at- 

tain even to a fuperior fize+. The body of this fifh is 

long, and of a pentagonal form, on account of five rows 

of large bony fcales, which proceed from the head along 

as far as the dorfal fin, one upon the back, and two up- 

on each fide. The head is {mall and protuberant at the 

fnout ; the eyes are {mall in proportion to the filh, and 

the irides are of a filver grey: The mouth, without 
either jaws or teeth, is fituated confiderably below the 

extremity of the nofe, and in the middle {pace between 

them, {pring out a few briftles: The firft pair of fins are 

placed immediately befide the gills; the fecond pair near 

the anus, and a third between that and the tail ; upon the 

back their is but one fin. 

The fturgeon differs from the other cartilaginous 

fifhes in the manner of its. generation; like the f{pinous 

tribes it is oviparous, and depofits its {pawn in the wine 
ter months {. 

* Plinii, Lib. xxxii, cap 7. + Rondeletius, 
+ Brit. Zool, : 



236 THE HUSO OF GERMANY. 

The Hufo of Germany. 

"Tus {pecies is {uppofed to be peculiar to the rivers of 

Germany ; particularly the Danube and thofe ftreams 

that flow into it. From the Black Sea it afcends that ri- 
ver, and is caught in nets placed in different places to in- 

tercept it, nearly as far up as Vzenna, where they are ex 

pofed to fale every Friday, to the number of fixty or aw 

hundred. The fiefh is foft, glutinous, and flabby ; but 

it bears falting, and is exported from Wallachia, where 

it is principally taken, to the different markets of Ewe 

rope *. 

This fifh, like the reft of the genus, is gregarious and 

migratory ; and it is upon its excurfions from the fea to 

the frefh water, that it is taken, during.the months of 

O@tober and November. The hufos are from fifty to 

four hundred pounds weight, and are faid to poffefs fuch 

ftrength, that they frequently drive the fifherman overs 

board with a ftroke of the tail F. 

It is chiefly for the ifinglafs which it affords, that this 

fith is taken: The manner of preparing this fubftance, is 

by cutting the fkin, the entrails and the fins, into {malk 

pieces, and leaving them to macerate in a proper quantis 

ty of warm water; they are afterwards all boiled toge- 

ther upon a flow fire, until they are diflolved and reduced 

to a jelly ; this jelly is {pread upon inftruments made for 

the purpofe, and upondrying it afflumes the form of 

parchment 

* Gefner de Aquatil. p. 59. t+ Idem ibidem; 
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parchment’; when it is rolled up, and exported in the fhape 
in which we fee it in the fhops of the venders *. 

The f{nout of this {pecies is remarkably long, and fur- 

nifhed below with fmall barbs; on the belly are two pair 

of fins, on the back one; above, the body is black; the 

lower parts yellow, as in the perch; the whole furface is 

deftitute of fins, and the flefh is fupported by cartilages 

inftead of bones ?. The genuine icthyocolla that produ 

ces the ifinglafs is fuppofed by Willoughby, to be a difs 

ferent fith from the hufo. 

* Goldfmith’s Nat. Hift. 

q Vide D. Will. apud F. Will. Ichthyol. p. 243: 

Vou. I, 8 
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SEcTion VII. 

Genus X.—The Diadon. 

Tae cartilaginous clafs of fifhes abounds with animals 
of anomalous and monftrous figures, which no pen can 

defcribe, and which even the pencil of the artift cannot 

imitate ; fuch are the endlefs variety of orbs, of triangu~ 

lar and quadrangular fith defcribed by Clufus, and after 

him by Willoughby *. They are moftly exotic animals, 

exhibiting the rich exuberance of nature on the warmer 

coafts of Ameriea, India, and the Mediterranean. From 

all thefe hideous animals, the Brziz/b feas are happily 

free: Their utility to man cannot be difcovered; their 

deformity is obvious, and the venemous nature of many 

of them has been fo often confirmed by fatal experience, 

That it can no longer be doubted. From the diftance of 

their fituation, as well as their unattractive form, their 

hiftory is but little known; we {hall fele&, therefore, 2 

few only for a particular difcuflion. 

* tchthyologia, p. r43 



‘DHE GLOBE, £39 

The Globe *. 

"Tus fith is feldom a vifitor of the Britif coaft; one, 
however, of the {pecies was taken at Penzance in Corn- 

wail. Its more common refidence is off the fhores of 

Carolina. It is of an oblong fhape, of a foot and eight 

inches in length; the length of the globular belly, when 

extended, is above one foot, and its circumference, when 

in that ftate, is above two: This fingular power of in- 

flating its belly, till it acquires a globular fhape of fuch 

magnitude, feems to have been intended by Nature as the 

defence of this animal ; it is then of a fize lefs eafily laid 

hold of by its enemies, whilft the great number of fpines 

with which its belly is furrounded, renders it an object of 

terror *. 

The globe, upon the back, is of a rich deep blue; the 

fides and belly are white, fhagreened or wrinkled, and 

befet with innumerable fmall f{pines, each attached to the 

fkin by four proceffes. It has two peétoral fins; a dorfal 

one far back behind the globe, and oppofite to that an a- 

nal fin. 

* Tetrodon levigatus Lin, Syft. 4 Pennant, Clafs iv. gen. 9. 
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The Oblong Diadon *. 

"Tins fpecies differs from the former, not only in wants 
ing the globe, but in being much fhorter; it refembles a 

carp, or fome thick fifh cut through by the middle. It 

fometimes grows to a very amazing fize ; fome have been 

taken five hundred pounds weight}. It is commonly 

little more than two feet in length; fo that the thicknefs, 

to afford nearly fuch a weight, muft be very much dif- 

proportioned to the animal’s fize. 

"Che body of this {pecies is black above, and dappled; 

below it is filvery ; 1t wants {cales, but is covered with a 

thick, hard, and rough fkin. The mouth is fmall for 

the fize of the fifh ; between it and the eyes there are two 

apertures for the noftrils ; but there are feveral other o- 

rifices in the head, the ufe of which has never been af. 

certained by any naturalift, though Willoughby fuppofes 

that two of them correfpond to the organs of hearing in 

other animals {. 

The peétoral fins are placed immediately behind the 

eyes ; they are fmall, and of a roundifh fhape ; the dor- 

fal and the anal fins are placed high, and at the very ex- 

tremity of the body ; the tail fin is femicircular, and fills 

up the whole abrupt {pace between them. 

* @ftracion Levis, Gronovius. + Borlafes’s Hift, Cornwall, 

} Ichthylogia, p. 151. 
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THE OBLONG DIADON. £4¥ 

The fhort diadon is ftill a more aukward figure than 

this; it is fhorter and thicker, having the anal and dor- 

fal fins fet ftill higher, which gives the body a more ab- 

rupt appearance. The flefh of both thefe is rank and un- 

favoury: When boiled, it turns into a kind of glutinous 

jelly, refembling boiled ftarch after it is cold; and from 

experiments made upon leather and paper, it has been 

found to anfwer the purpofes of glue*. Lznnceus has e= 

numerated feven {pecies belonging to this genus +. 

» Britith Zoqlogy. A Syft. Nat. 4rA. 
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Genus XI.—The Sucker. 

The Lump *. 

"Luts tribe contains only three fpecies, all remarkable 

for the fingular deformity of their ihape. ” The body is 

deep and thick ; the back arched, and the belly diftin- 

guifhed by an oval aperture, furrounded with a flefhy and 

mufcular fubftance,and edged with fmall thready appenda- 

ges, which operate as fo many clafpers. It is by means of 

this appartus that thefe animals adhere with fuch vaft force 

to any fubftance to which they apply themfelves. The 

tenacity, with which the fucker adheres to the bottom, 

has been tried by putting it into a pail of water, where 

it fixed itfelf fo firmly, that on taking the fifh by the 

tail, the whole veflel, with its contents, were lifted from 

the ground, although it held fome gallons f. 

The lump fucker, which is the largeft of this genus, 

increafes to the weight of feven pounds, and the length — 

of nine inches. The back is arched and {fharp, of a black- 

ifh colour, dilated and variegated with brown. The bel- 

ly is flat and reddifh: it wants fins, but the whole body 

js defended with fharp black tubercles. On each fide 

there are three rows of large bony fcales, and on the 

back 

% Lumpus Anglorum, Will. 7Britih Zoology. 
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back a fourth. It has two pectoral, a dorfal, and an a- 

nal fin; the eyes are covered with a lax fkin, the irides 

of aljpale red; the lips are thick, fat, and ruddy; the o- 

rifices of the nofe appear one on each fide, raifed a- 

bove the furface of the reft of the fkin *. 

The lump fifh is caught on feveral parts of the Britifb 

coafts ; and though its flefh is held in no great eftimation, 
it is frequently feen for falein the London market. The 

great refort of this {pecies, is the north fea upon the coafts 

of Greenland. While it prowls upon the top,{the feals fwarm 

beneath, watching an opportunity to devour it. Infinite 

numbers fall a prey to thefe animals, who {wallow all 

but the fkin ; vaft quantities of which, thus emptied by 

the feals, are feen floating above during the fpring months, 

when the fuckers approach near the land, for the purpofe 

of depofiting their fpawn. Every diftriét where the feals 

carry on their depredation, is eafily diftinguifhed by the 

failors, on account of the fmoothnefs of the water: 

Wherever any oily fifh has been devoured below, the 

water at the top becomes tranquil, it being uniformly 

found to be a property of oil to calm the agitation of the 

waves +. 

The inhabitants of the barren tracts of Greenland, who 

are obliged to draw a great part of their fuftenance from 

the fea, avail themfelves alfo of this fifh; the roe is rea 

markably large, and in the fummer months they take 

them on account of it ; when boiled,it forms an extremely 

fat, oily food; a kind of repaft, of which the necelfities 

of the Greenlanders have rendered them exceedingly 

fond f. 

* Willongh. page 208. ¢ Phil, Tranf, 1774. p. 445¢ 

4 Crantz’s Hikt. Greenland. 
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The Sea Snail*. 

"Tue whole of this fith, the head as well as body, is fofé 

and unctuous, eafily foluble into a kind of oily fluid; it 

is on this account that: it has obtained the name of f{nail. 

{ts habitation is not properly in the fea, but about four or 

five miles from the mouths of large rivers, where the 

water is beginning to be falt. The body of this fpecies 

is tranfparent, of about five inches in length ; and when 

newly taken, the colour is pale brown f. 

The head is thick and round; the mouth without 

teeth, each jaw being only a little rough. The aperture 

of the gills is fmall, covered with a valve or operculum, 

which {prings from the bafe of each of the pectoral fins. 

Thefe fins are very broad, thin and tranfparent; and be- 

low the throat, they almoft unite together. Below the 

throat, there is obferved a round {pot refembling the im- 

preflion of a feal, the place which the animal applies to 

thofe fubftances to which it means to adhere. The ans 

al and dorfal fins continue without interruption, till, like 

thofe of the eel, they meet at the tail f. 

* Liparis noftras. Will. Cyclopterus liparis. Lin. Syft. 

¢ Will. Append. 17. ¢ Brit. Zool. 
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Genus XII].—The Sea Porcupine *. 

‘Tus animal is placed among the orbs or globular fifth, 
by Willoughby ; of all the inhabitants of the fea, it is the 

moft completely furnifhed by nature with defenfive ar- 

mour. Inftead of fcales, the whole tkin is covered with 

ftrong fharp {pines, which are firmly inferted into it at the 

baie. ‘Thefe are all laid fat when the animal is at reft ; 

but when alarmed, they all around ftand upon end, fo that 

the fifh is inacceflible upon every quarter. ‘There are 

various kinds of thefe animals; all, however, feem equal- 

ly pofleffed of the power of raifing ordeprefling their {pines 

at pleafure, and by that means of increafing the terror of 

their appearance in proportion to the approach of danger. 

Together with the power of ereéting their f{pines, they 

poflefs alfo that of inflating their bodies on the appearance 

of anenemy. ‘This operation is performed by means of 

a bag within the body, which, by being filled with air, 

inflates the fith to a prodigious fize: An animal of this 

tribe, that at firft view feems {mall and inoffeniive, is no 

fooner alarmed or provoked, than it {wells to the view, 

the whole body becoming vifibly rounder and larger; 

while in the mean time all its prickles ftand upright, and 

threaten the invader on every fide+. The Americans of- 

ten amufe themfelves with the barren pleafure of catching 

thefe frightful creatures, by a line and hook baited with 

Vor. HI. T . a piece 

* Hiftrix, Clufii Exot. Hiftrix, Lin. Sy: 

+ Gold{mith’s Nat. Hift, 
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a piece of feacrab: The animal approaches the hook 

with its {pines flattened; but when hooked and ftopped 

by the line, all its fpears are inftantly ere€ted, and the 

whole body is armed fo completely at all points, that it 

is impoflible any where to lay hold of it; it is therefore 

dragged to fome diftance from the water, and there it 

quickly expires. 

The body of this {pecies is about twenty inches long, 

and twenty-nine in circumference round the thickeft part. 

The mouth isa little prominent, and when opened, about 

three inches in diameter ; the eyes are pretty large, aad 

rendered horrible in their afpect, by four {pines rifling 

immediately above eachofthem. ‘Thetwo pectoral fing 

are about three inches long, and five broad ; the dorlal 

and anal fins are nearly of the fame dimenfions *, 

® Vide Glnfium apud Will. p. 140, 
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Genus XIII.—Ofracion *; 

Q)srracton is the generic name adopted by Linncus for 

nine different kinds of anomalous fifh which he has enu- 

merated, all inhabitants of warm climates, and all agree= 

ing in having the body covered with a bony coat of mail +. 

Some of them want horns; others have two, and fome 

four: They are of various fhapes and fizes, and 

from their appearance, hardly feem entitled to rank with 

this clafs of the animal kingdom. 

The fpecies here defcribed was fent from the Eaft Ina 

dies, and is about fifteen inches long, and four deep: The 

forehead appears flat, and even concave, on account of two 

laige eye-brows that prejeét over it; the eyes are about 

an inch in diameter; below them are the two fmall fora= 

mina of the noftrils ; the mouth is hardly an inch in width; 

and furnifhed with very minute teeth. The body is of a 

quadrangular fhape, and moved by five fins; of thefe, the 

two branchial are fquare, being two inches brdad by two 

long: Refembling thefe, are other two fituated near 

the tail, the one above and the other below; the tail fin 

is three inches in length, by three and a half in breadth. 

The whole body is covered with 2 cruftaceous fubftance, 

refembling that of the pale blooded fifhes of that order. 

This cruft is ftrengthened and ornamented by a great 

Pa number 

* Oftracion prior Aldrovandi: 

+ Syftema Nature, genus 136: 
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- number of tubercles of triangular fhape,and in fubftance'is 

fomething of the nature, partly of fkin, and partly of a 

fhell. There are fome varieties of this fpecies *. Of the 

orbs, or globular fifh, Wi//oughby enumerates no lefs than 

thirty different ipecies ; concerning which, however, very 

little is known, but the name and the external figure : 

His orbs comprehend two or three different genera of the 

Syftema Nature, Linneus having improved the arrange 

ment given by preceding naturalitts. 

* Will. Ichthyol. p. 148. 
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THE PIPE FISH. 24g 

Gen. XIV.—The Pipe Fil. 

Tats genus comprehends all thofe fifhes that are knowa 

by the name of fea adders, and fea horfe: Linneus has e- 

numerated feven different {pecies, of which the generic 

characters are, a long and tubular nofe, no orifice to the 

gills, but the breathing aperture fituated on the back 

part of the head; the body is covered witha ftrong cruft; 

and inall, the ventral fins are wanting *. 

The Longer Pipe Fifh+. 

‘Tuts {pecies, as defcribed by Sir Robert Sibbald t, is 

two feet long, the nofe an inch in length, and compref- 

fed laterally ; at the end of it is a fmall orifice for the 

mouth. The thickeft part of the body did not exceed 

the circumference of a {wan’s quill; trexangular from'the 
head to the dorfal fin, the reft quadrangular. The belly, 

carinated, and marked along the middle with a dutky 

line §. 

The 

© Vide Syftema Nat. + Syngnathus barbarus; Lin. Syfte 

€ Scotia illuftrata, 24. Tab. 19. § Britifh Zool, 
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The colour of this fpecies is an olive brown, marked 

with bluifh lines, and, toward the tail, with brown {pots. 

The pectoral fins have each twelve rays, the anal two, 

and the dorfal, which was two inches long, has forty. 

Between the vent and the tail, is a groove fix inches and 

an half long, covered by two valves. This is the recep- 

tacle for the young; and as thefe animals are viviparous, 

ontreading upon this part, hundreds of living young, 

are feen to creep out around the parent fifh. 

There are three fpecies of the pipe fifh found in the 

Briti/b feas; the longer, above defcribed, the fhorter, 

and the fmall pipe fifh, or ophidion of Lizmaus. The 
laft feldom exceeds five inches in length, is very flender, 

and tapers off to a point at the tail, having no fin there. 

The peétoral fins are alfo wanting, and the body is co- 

vered with a fmooth skin, inftead of the cruft peculiar to 

this genus. This fpecies is not viviparous, and confe- 

quently the groove under the belly, does not contain live 

ing young, but eggs, which are large, and not very nu- 

Merous. 

The Hippocampus, or Sea Horfe*. 

"Tuts animal has obtained its name from the refemblance 

its head: bears to that of a horfe +: It bends the body in- 

to different curvatures, like an eel; and is marked all 

ovét with circular incifions,refembling thofe of the infe& 

tribe. 

* Hippocanipus, Lins Syft. Cavallos Marino ftaler 

+ Gefner de pifcibus. 
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tribe. Itis only nine inches in length, and often lefs, 

while its thicknefs is not above an inch: The fnout is ob- 

long, without any filfure at the mouth ; at the lower end 

of which appear the foramina, with an operculum to 

cover them*. The body is furnifhed with acculeated 

knobs, and is of a pentagonal fhape, till it reaches the 

anus, from which, to the tail, it is quadrangular. The 

eyes are round and prominent ; behind them, in place of 

the gills, which are here wanting, there are two fmall 

fins, refembling the external ears of terreftrial animals. 

Under the belly there are two orifices ; one for voiding 

the excrement, and the other for the emiffion of the 

young in their egg ftate. 

The colour of this animal is a dark green, the belly 

variegated with light blue fpots. In the middle of the 

back rifes one dorfal fin, with fixteen rays. Some f{pecies 

have hair along the back, refembling the mane of a 

horfe. ‘They are caught in different parts; that which 

Willoughby deicribes, he faw at Baze, not far from Na- 

ples. It had no mane; he concludes, that that ornament is 

either chara¢teriftic of one of the fexes, or of a different 

fpecies, , In his plates, he has given the figure of three 

different kinds f. 

* Willough. page 157. t Vide Willough, Ichthyol, p, 158 
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CHAP TER Vi, 

Orver IIl.—Spinous Fifhes. 

Section I. 

General CharaGers of this Order. 

WE are now come to that order of the finny tribe, to 

which the later naturalitts have exclufively appropriated 

the name of fifh: According to them, the cetaceous kinds 

are beafts, that have taken up their abode in the ocean ; 

and the cartilaginous, an amphibious band that are but 

half denizens of that element ; the fpinous fifhes being 

alone entitled to that appellation *. After detailing the 

hiftory of the two firft orders, we have feen that there 

are particularities in their conformation, which, ina phi- 

lofophical view, perhaps juitify the arrangement of thefe 

naturalifts, to whom fcience is much indebted. While 

therefore, we have availed ourfelves of their method of 

placing the different genera, our veneration for the ideas 

and the language univerfally eftablifhed among men, has 

induced us to rank all the inhabitants of the fame ele- 

ment in one clafs, and to diftinguifh them by a common 
name. 

2 The 

¢ Goldfmith’s Nat. Hift. vol. vi. page 299. 



Pa SPINOUS FISHES. a3 Z. 
“ 

The firft peculiarity that ftrikes us, with regard to the 

difhes of the fpinous order, is the greatnefs of their num. 

bers. Not only are the individuals of each family more 

numerous ; but the variety of the kinds is a]fo far greater. 

Upwards of four hundred different {pecies of fpinous 

fifhes are already known and defcribed; while the ceta- 

ceous and cartilaginous orders, when taken together, 

hardly amount to a‘fifth of that number *. The former, 

are in general inferior in fize ; and it 1s conformable to 2 

law, which obtains in every department of the animal 

kingdom, that the {maller the productions of nature are, 

the more numerous and diverfified in form does the yield 

them. A very valuable purpofe in the economy of pro- 

vidence, is gained by this conflitution of the animal 

kingdom ; for, fince the fmaller tribes are in general de- 

flined to become the prey of the larger, an adequate pro- 

vifion is made for the fupply of every kind; none en- 

tirely perifhes through want; none is ultimately extir- 

pated by depredation. 

It is by the numbers, therefore, of the f{pinous fithes 

that the other orders are preierved, and their own perpe- 

tuated. In them, as we have already obferved, genera- 

tion is performed, not by producing a living animal, or 

by hatching a diftinct egg, but by fpawning innumerable 

ova, that are quickened into life by the heat of the fun, 

and are defiined to fupply the annual wafte of millions. 

Hence the powers of fecundity in this order, exceed be- 

lief, and in a fhort fpace defy calculation. A fingle her- 

ring, if fuifered to multiply unmolefted, and undiminithed 

for twenty years, would fhew a progeny greater in bulk, 

than the globe itfelft. It 1s owing to this exube- 

Vor. Ill. rant 

* Linnzus has four hunded fpinous fifhes. 

+ Goldfmith fays above ten times greater, Nat, Hift, vol, vi. page 335. 
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rant fertility, that the herring, the pilchard, and fome 
ethers, are obliged to migrate annually, from the artic 

regions, in fhoals of fuch waft extent, that for miles they 

are feen to darken the furface of the water. 

But the amazing propagation of fifhes, which we wit- 

nefs along our coafts and rivers, bears no proportion to 

the vait quantities that {warm in the warmer latitudes of 

the Indian ocean. The inhabitants of fome of the iflands 

there, are, it is faid, under no neceflity of providing in- 

ftruments for fifhing: As they approach the fhore, they 

are found in great numbers, in the plafhes, where the 

water remains after the ebbing of the tide. In fome 

places where thefg {wamps are dried up by the fun, the 

fifhes are left in fuch thoals, that they communicate by 

their putrefaction, a noxious and unhealthy tinGure to 

the atmofphere. 

Happily, however, for the purity of that element, and 

the health of thofe beings which it fupports in life, the 

watte of thefe fifhes is nearly proportioned to their fecun- 

dity ; and the balance of nature is exa&ly preferved. 

The fhark, the porpeffe, and the cod, we ought there- 

fore to confider not fo much in the light of plunderers and 

rivals, as that of benefaétors to mankind: Without 

their exertions, the fea would foon be overcharged with 

the burthen of its own inhabitants; and that element, 

which at prefent diftributes health and plenty to the 

fhore, would in a fhort time load it with putrefa¢tion *. 

The generation and growth of fifhes, and particularly 

of the oviparous, are involved in great obfcurity, The 

common opinion, as we have already ftated, is, that im- 

pregnation 

* {dem ubi fupra. 
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pregnation is petformed without the body of the female, 

by the male ejeGing the fmilt, and mingling it with her 

ova. Something, however, like pairing and copulation, 

has been obferved arhong the fifh kept in ponds. Ata 

a certain period, the fexes ate feen firuggling together 

among the grafs, at the brink of the water. It is then 

that the feales of fome grow rough, and lofe:their luf. 

tre; that. others grow thin, lofe their appetite, and be. 

come flabby: Should their copulation be eftablifhed by 

farther obfervation, their manner of generation would 

be more analogous to that of the reft of the animal king 

dom: 

It is never yet afcertained, whether all the fithes of 

this’ order, when they firft attain to animation, and burft 

from the egg, leave it perfect animals, or in a tadpole 

ftlate, as is the cafe with! the frogs, and many of the 

lizards. The young frog is firft ufhered into life; with 

an enormous head, and flender tail; but the tail foon 

after drops off, the head diminifhes, the legs appear, 

and the tadpole is metamorphoftd into the quadruped, 

when it changes its element, ds well as its form. A 

{pecies of the lizard alfo, which is excluded from the 

fiell without lezs, acquires them by degrees, and af- 
ter fome time leaves the ferpentine fhape. Some fithes, 

it is probable, in like manner fuffera change, though too 

imperceptible to attract the notice of the obferver: In 

fupport of this idea, it is well known, that during the 

month of July, there appear in the Z/ames innumerable 

thoals of {mall fith, called white bait, that are univerfally 

allowed to be the young of fome fpecies abounding there. 

They have no roe; acircumftance which proves them 

to be young: they refemble no other fihh exactly ; from 

U2 which 
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which the conclufion is, that they undergo a change bes 

fore they arrive at maturity. 

The general character by which naturalifts diflinguifs 

the {pinous fifhes'from every other, is that bony opercu- 

jum, which, in this order, univerlally covers the gills oa 

each fide. By thefe coverings, the gills are alternately 

opened and thut ; and the fpinous fifhes breathe by thefe 

organs alone, without any afliftance from lungs. Hence, 

as thefe animals partake lefs of the conformation of qua 

drupeds, than the two orders which we have already ex- 

amined, fo they can in general remain a {horter time out 

of their proper element: When taken from the water, 

they teftify their fuffering, by panting more violently, 

and at clofer intervals; the thin air furnifhes not their 

gills with proper play, and in a few minutes they ex- 

pire. 

But the fpinous tribes are not all equally incapable of 

fupporting life in the open air; fome are tenacious of it, 

even in that element. The eel will live feveral hours 

out of water ; and the carp has been known‘'to be fat. 

tened ina damp cellar. “ihe manner in which this’ pro- 

cefs is conduéted, is by putting the animal in a net, 

wrapt up in wet mofs, the mouth only difengaged, for 

the convenience of feeding: The nourifhment with which 

it beft agrees, is white bread and milk; and upon this 

food it will fatten more rapidly, and become better fla- 

voured than when fed in the pond. ft is neceflary, how- 
ever, that the net be dipped frequently in water, and 

kept -hanging in adamp vault. From this experiment, 

it would appear, that the want of moifture to the gills, 

is the caufe of death in thefe animals ; and could that be 

fupplied, the vital fun&tions might be carried on nearly 
as well in the one element, as in the other. 
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Drviston I. Of Apodal Fifless 

Section II; 

Genus XV.° The Eel. 

Ty forming this genus, nature feems to have made a neaz 

approach to the reptile tribes; like thefe animals, the 

body is long, flender, and flexible. Excepting, the {mall 

pair of pectoral, it may be faid to have no fins; for the 

dorfal, anal and tail fins are united in one web, which 

furrounds a Jarge portion of the body. The apertures to 

the gills are {mall, and placed behind the peétoral fins : 

they are covered by ten branchioftegous rays. 

The eel differs from almoft every other fith of that or- 

der, of which it is placed‘ at the top, in the manner of 

its generation. It is viviparous, and is impregnated in 

the fame manner which obtains among the cartilaginous 

tribes. The ancients entertained very extravagant no- 

tions concerning the generation of thefe animals. ri/- 
totle afferted, that they were neither male nor female, had 

mo ova nor femen*. Hence it was believed that they 

fprung ffom the mud, or that the incruflations fcraped 

from 

* Pid Hitt, Animals, 

43 
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from their bodies by the flones, received animation. 

Rondeletins rathly adopted this opinion, from having ob- 

ferved that they were generated in pools, from which all 

the mud and water had been for a while extracted *, 

This was a phenomenon, for which they could in no 

other way account, than by the fpontaneous generation 

of eels: But latct obfervations have afcettained, that 

ponds are often fupplied with thefe fifh, in the fame man- 

ner that vegetation 1s {fpread, by tranfperting the feeds of 

plants. The heron, or other water fowl, may drop the 

eel, when carrying it to its yourg, or the young may be 

ejected unhurt from its bowels, as the feeds of plants 

are voided by land birds, without being injured by the 

operation of the ftomach. 

In their habitation, the fifhes of this genus are flill 

more fingular, than in their manner of propagating their 

young. They can refide either in falt or frefh water + 5 

and what is flill more furprifing, they are in fome mea- 

fure independent of either ; for they fometimes leave their 

native element, and wander, during night, along the 

dewy meadows, not only for a change of habitation, but — 

in queft of prey {.. Of thefe nightly excurfions, the faail 

is commonly the vidim, being devoured by the eel as it 
paffes along. 

There is no animal more vivacious than the eel ; wher 

drawn from the water, it will furvive blows that would 

have killed an animal ten times its fize ; and even after 

it is cut afunder, the different parts are feen to move §. 

It is, however, fo eafily deftroyed by cold, that to avoid 

it, it beds itfelf deep among the mud, and continues, like 

the 

* De pifcibus. + Rondelet. de Pifcibus. 19g. 

} Brit.Zool, clafs iv. gen. £2; § Idem ibidem. 
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the ferpent tribe, in a torpid flate during winter. Some 

have been known to take fhelter under a rick of hay in 

fevere weather, and even there, have all perifhed from 

excefs of cold *. Though fond of hiding themfelves in 

the mud, they are incapable of living in thick turbid 

water ; and hence, when a river is difturbed by a flood, 

they are frequently fuffocated by the impurity of the 

ftream f. 

Lhe Common Eel t. 

Tue external figure of this fifh is too well known to 

require a minute defcription. The body is long, round, 

and tapering, comprefled towards the tail, and above of a 

blue colour, tending to yellow on the belly. The river 

eel has no fcales, the body being all over lubricated with 

a vifcous fubftance, ferving at once to protec the animal 

from cold, and external injury. Thofe which are fed in 

pure running water, are brighter in their colour, as well 

as more delicate in their fleth §. 

The irides are white, and near'the eyes, are feen the 

orifices of fmell. The branchie are four jn number, 

covered with a tkin, and extremely {mall. the aperture 

externally communicating with them, is fo minute, that 

it occafions their fuffocation in muddy water, and is proe 

bably the caufe why they are capable of living fo long 

in the open air ||, 
There 

* Albertus apud Gefner, page 45. ¢ Willough. page tro. 
} Murena Anguilla, Lin. Syft. Anguilla Plinii, lib. ix. 
§ Idem ibidem, {| Rondelet,de pifcib. lib, x. cap. 9, 
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There are feveral varieties of the common cel, probably 

occafioned by the different food on which they are fupport- 

ed. Thefe animals are all extremely voracious; they 

devour carrion or any putrid fubftance that falls in the 

way *: They are capable of fubfifting equally in fteth 

water, or in falt, and thrive either in a ftream or ina 

pond, and even in wells+; but though a fifth almoft uni- 

verfal, naturalifts feem agreed, that there are none in the 

Danube, nor in any of thofe ftreams which flow into it ; 

while they are found in all the branches of the Rdzne }. 

This fpecies often grows toa pretty large fize, fome 

weighing feventeen pounds; there is indeed an infe~ 

rior kind in the Thames, and about Oxford, which nei- 

ther attain to the fame fize nor fatnefs; they are known 

by the largenefs of the head, and the roundnefs of the 

fnout, and have there received the appellation of grigs. 

Every fpecies of the eel was deemed among the Romans 

contemptible food, according to Fuvenal, from their foul 

feeding, and their refemblance to a {nake. 

The Conger Eel §. 

"Tuts often grows to an enormous fize ; fome are taken 

eighteen inches in circumference, and ten feet long, 

weighing 

* Brit. Zool. + Rond. ubi fupra. + Albertus. 

§ Muraena Conger, Lin. Syft. Le Congre, Belon. 
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weighing upwards of an hundred pounds. A fihery of 

congers eltablifhed at Moun?’s Bay, in Cornwall, forms a 

very confiderable article of *commesce. They are an- 

nualiy exported to Spain and Portugal in a dried flate, 

where they are grinded down iuto a kind of powder, and 

are ufed in enriching their foups *. 

They are caught ky a fort of line called a bulter, bait- 

ed with pilchards ; when taken, they are flit up, that a 

part of the fat may exude from them before they are 

falted,and fit for ufe ; and fo confiderable is the quantity 

of juice that thus efcapes, that a fifh of a hundred weight 

will not dry to above twenty-five pounds. M. Pennant 

fuppofes that a fifhery of congers might be eftablithed 

with advantage in the Hedrides, could the averfion of the 

natives to this tribe be overcome. 

This {pecies is diftinguifhed by the fame voracity as 
the former ; it devours other fifh, crabs, and even carcas= 

fes. The mode of its generation is probably the fame 

with the common eels ; but, however this be, it is cer~ 

tainly prolific, for the numbe: of its young that annual- 

ly afcends the Severn is prodigious ; they are there called 

elvers, and during the month of April they {warm in fuch 

fhoals, that they are thrown out upon the fhore with {mall 

fieves made of hair, and fixed to the end of a pole; a man 

will in this manner take out as many at one tide, as will fill 

a buthel +. 

The conger differs from the common eel, in having 

the eyes larger in proportion ; the irides of a bright fil- 

very colour, the lateral line marked with a row of {mall 

{pots ; the edges of the dorfal and anal fin black, and ia 

having a greater number of bones. 

* Brit. Zool, $ Vide Gefner, apud Wil, 

Vor. IIT. ae 
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* 

The Sea Serpent *. 

‘Tus hideous animal may be referred to the genus of 

eels, which in its external figure, it nearly refembles. It 

is generally about five feet in length, flender, and al- 

moft entirely of the fame thicknefs, till near the tail, 

where it tapers off in a {mall point. The upper part of 

the body is of a dirty yellow, the under, bright blue. 

The fnout is long, flender, and prominent, divided by a 

frightful mouth ; armed on the inner parts with {mal} 

teeth, eight or nine of a larger fize being placed before, 

and on the middle of the palate. ‘The eyes are fmall, of 

‘an obiong fhape, placed obliquely in the direction of the 

body; the irides of a gold colour, interfperfed with 

brown fpots. This fpecies has only two pair of fins, in- 

ferted near the gills, aud ftrengthened by fixteen cartila- 

ginous rays. There are two {potted lines, arifing from 

a common point on the back part of the head, and ftretch- 

ing in a parallel direfion along the fides, till they ter- 

minate about two inches from the extremity of the tail. 

The tail is not comprefied as in the eels, but round, -and 

fimbriated, with no fins ; neither the anal nor dorfal reach- 

ing to its extremity +. 

There are feveral other kinds of fea-ferpents, fome 

{potted, and others red; but as thefe are moftly foreign 

fifhes, 

* Serpens Marinus. Rondel. Sea ferpent, Will. 107. 

| Wi lough, page ro8. 
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Gihes, whofe hiftory is altogether unknown, we forbear 

to enumerate them, and to tire the reader wirh the bar- 

ren and uninftrutive difcription of their forms *. One 

fpecies, however, of the eel tribe deferves our notice, be- 

caufe it has been found to poflefs the fame narcotic 

powers as the torpedo; it is the gymnotus eleétricus of 

Linneus, called by the Engli/h of Famaica, the torpoti- 

fic ee]: This fingular fifh is only found in the interior 

parts of South America, particularly in the lakes of Suri- 

~ nam, from whence it has been tranfported to famaica. 

Different attempts have been made to introduce it into 

Europe, but without fuccefs. If touched with the hand, 

it communicates a flrong fhock to the arm; and the fame 

effect is produced by applying it to a metallic rod, where 

as it is harmlefs when touched with a piece of wood. 
From thefe experiments it appears certain, that the mat= 

ter difcharged by the torporific eel, partakes of the na- 

ture of the eleétric fluid. The ttibe of gymnoti in which 

Linneus places this animal, comprehends five different 

{pecies ; of the eels, properly fo called, he enumerates 

enly feven kinds f. 

© Vide Rondel. et Aldrovand, } Vide Sy. Nat: 

3 
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Section III, 

Genus XVI —The Sea Wolf*. 

"Tunis voracious fith inhabits the northern parts of the o- 

cean ; it is found on te coafts of Ireland +, Greenland, and 

Norway, but feidom ventures fertherfouth than thofe parts 

of the German Ocean which wath the fhores of Britain t 

and Holland. The back, fins, and fides, are of an azure 

hue ; towards the belly it is white, and the whole fkin 

is fmooth §. 

What particularly diftinguifhes this animal, is its large 

mouth, and formidable teeth; the fore teeth are ten or 

twelve in humber upon each jaw, round, conic and fharp ; 

behind thefe are the grinders, round and flat, about twen- 

ty-four in number ; upon the bones of the palate are three 

rows of fimilar teeth. There is no fifh feems more com- 

pletely armed for devaftation than the fea-wolf, and 

none more willing to ufe the inftruments with which na- 

ture has fupplied it; it will gnaw even the anchor of 2 

fhip, fo that the noife is heard.above; the marks of its 

teeth are plainly difcernible on weighing it up |}. 

The 

* Anarhicas Lupus. Lin. Syft. Cat-fifh, Sibbald. 

+ It is there called’ Steinbeiffer, } Schonf. 45. 

© Brit. Zool. Claf% iv. gen. 13. } Will. p. rge 
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‘The teeth of this fifh are frequently dug up in a pee 

trified ftate, where they are called bufonites, or toad- 
ftones ; formerly they were much efteemed for their i- 

maginary virtues ; they were fometimes fet in gold, and 

worn as jewels *; the teeth of three large fifhes of this 

fpecies, were feen at Scarborough, every one of which 

were either broken or disfigured by the hard fubftances 
which thefe animals had attempted to macerate +. 

Both the dorfal and anal fins of this fifh extend almoft 

to the tail, which is round at the end, and fliengthened 

by fourteen rays; the pectoral fins refemble two fmallk 

wings, being about five inches long, by feven broad. 

The food of the wolf fifh is cruftaceous fithes, the fhells of 

which it can eafily comminute. Thefe animats are ovi- 
parous ; and their young, for fome time after their pro- 

duction from the egg, are of a greenifh caft, refembling 

the fea weeds among which they then refide; fome of 
them have been caught in the Frith of Forth, 

* Erituh Zool, { Willough, p. 130. 
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Genus XVIL—The Sand-Eel, or Lance*. 

"Turse fithes fomewhat refemble the eel in their external 

form, as their name imports. They are dug or hooked 

up from the fand in the fhallow pools that are left by the 

reflux of the tide, commonly for bait, though they 

are themfelves reckoned delicate food. The fand-ecl has 

frequently been found in confiderable quantity in the 

-belly of the porpefle, which confirms the account we gave 

of that animal digging up the fand in fearching for its 

prey. Lznncus has only one fpecies belonging to this 

genus, that which we frequently fee dug up along our 

fhores. 

The body is nearly a foct long, of a fquare form, but 

rounded towards the fides, which are divided, each by a 

firait line proceeding from the head, and terminating in 
the tail; the lower jaw projets beyond the upper, and 

when extended, the gape of the animal is very wide ; 

there are no teeth, the long fharp tongue moving in a 

mouth entirely fmooth ; the peétoral fins are placed near 

the gills; the dorfal and the anal fins are fupported by 

numerous rays, and proceed nearly as far back as the 

tail +. 

* Ammodytes Tobianus. Lin, Syft. Ammodytes Gefnera 

+ Willough. p. 114, 



THE OPHIDIUM, 167 

Genus XVIII.—The Ophidium * 

"Tue fithes of this genus are two ; the one has a number, 

of barbs hanging over from the lower jaw, while the o- 

ther wants thefe, but in all other refpects appears the 

fame. The ophidium has a great refemblance, in fhape, 

to fome of the tribe of eels, but is of inferior fize. Be- 

Jonius afferts that thefe in the Mediterranean are not a- 

bove a handbreadth. The back is cinereous; the fides 

of a filver colour: There are no fcales, but in their place 

a number of oblong fpots here and there difperfed over the 

body; the mouth is large, and exafperated with a num- 

ber of fmall teeth round the palate and jaws ; the eyes 

are large, covered with a pellucid membrane: There’is 

only one pair of fins near the branchiz; the dorfal fin 

takes its rife not far behind the head, from whence it 

proceeds along the back, furrounds the tail, and termi- 

nates below at the anus. The body is exaétly divided 

by 2 lateral line, which extends along each fide from the 

head to the tail +. 

Ophidion Plivii. Ophidium, Guan. 

| Vide Guan. Hik. Pifcium, p. 117. 
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Gen. XIX.—The Stromateus *. 

Linn vs enumerates two fpecies under this genus, the 

fiatola and the parda}. The charaétexs are, a round flat 

body, covered with a fmovth glutinous fkin, and defti- 

tute of {eales{. The fize of the fiatola or lampuga, as it 

is called by the fifhermen of Rome, is nearly a foot, and 

its weight a potind and an half; the colour of the up- 

per part of the body is pale azure, that of the beliy fil- 

ver ; the whole beautifully ornamented with yellow fpots ; 

upon each fide are two lines, the one ftraight, and the o- 

ther incurvated like a bow §; the fnout 1s flat, the mouth 

{mall, and the tongue fmooth, flefhy, broad, and move- 

able ; the eyes are fmall, and covered with the common 

membrane that furrounds the head; the peétoral fins are 

furnifhed with a great number of rays, and the ventral are 

wholly wanting ; the dorfal fin rifes about a third part of 

the total length from the head, is fupported by forty-fix 

cartilaginous rays, and is prolonged till within lefs than 

‘an inch of the tail; the anal fin nearly refembles it in 

fhape, and takes its rife ftill nearer to the tail. 

Willoughby obferved thefe filhes expofed in the mar- 

kets in different parts of Italy, where they are reckoned 

moft delicate food, and bring a high price ; none of them 

have yet been found in the Briti/b feas. 

* Stromateus, Rondel. Callichthys, Belon. 

$ Syft. Nat. 169. } F. Guan Hift. Pifcium, p. 173. 

Will. p. 156. 
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Genus XX.—The Sword-Fifb*. 

OF this genus there is only one fpecies, which on 

that accouut is allowed tu retain the generic name of 

fword-fifh, an appellation given this animal almoit in e- 

very country, and evidently derived from the peculiar 

conformation of the upper jaw; it projects about four 

times the length of the lower one +, is compreffed at the 

top and bottom, and fharpened towards the point. This 

enormous fnout is three feet long, refembling a fword in 

fhape ; its fubftance is rough and hard, but by no means 
capable of piercing and finking veflels in the fea, as is af- 

ferted by Pliny t. 

The {word fifh grows to a large fize, the head alone, 

being in fome inftances known to weigh upwards of {fe- 

venty pounds}. The body is long and flender, thick to- 

wards the head, but tapering off into a fmall fize as it 

approaches the tail: The colour above is black, and on 

the belly ofa filvery white: The mouth is without teeth; 

the lower jaw terminates like the upper one, in a fharp 

fpear-like point, but is greatly inferior in length: The dor- 

fal fin takes its rife above the gills, and continues till it 

nearly reaches the tail ; it is fupported by twenty-fix rays ; 

the firft of which is by far the ftrongeft and higheft, the 

Vor. III. apie other 

* Xiphias Gladius, Lin, Syft. L’Heron de Mer. Belon. ; 

+ Will. p. 16x. 

$ Roftro mucronata effe,ab hoc naves perfoflas mergiin oceano, Lib. 33 

§ Brit. Zool, Clafs iv. gen. 16, 
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other gradually diminifhing, till the four laft, which a- 

gain rife higher, and give the appearance of a fecond fin. 

The tail branches into forks, exaétly refembling a cref- 

cent: There are on each fide, a little above the tail, two 

triangular protuberances, formed by the fkin, refembling 

the {purious fins of the tunny : the pectoral fins are placed 

at the gills ; the firft ray of thefe is alfo by far the longeft, 

which gives them the appearance of a fcythe. The anus 

is placed about one third part of the body from the tail, 

and below it are two anal fins connected by a common 

membrane. The fword-fifh is exceedingly voracious, 

and is a great enemy of the tunny, which difcovers its 

fear as foon as it approaches. Ovid and Be/lon take no- 

tice of its hoftilities again{t this mid prey *. 

The fword-fifh fometimes frequents the Britz/b feas, 

but 1s much more common in the Mediterranean; the 

Straits of Meffina are particularly famous for it; and it 

was probably upon 2 promontory there, that the /pecu- 

latores, or perfons employed to watch and give notice of 

its approach, were flationed. Waélloughby informs us 
that he went himfelf to Scy/da to be a {petator of the J- 

talian method of killing this animal : The {pies above, on 

feeing the fword, make fignals to the boats below, direct- 

ing the failors where to fteer: As foonasthe veflel reach- 

es the {pot where the fithes are, one of the moft fkilful of 

the fifhermen gets upon a matt, erected . for the purpofe, 

and direéts the boat tillit comes within reach of the par- 

ticular fifh at which he intends to aim; he then comes 

down 

* Ac durus Xiphius, ictu non mitior enfis ; 

Et pavidi magno fugientes agmine Thunni. Halient. 97. 

a) 
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down and pierces it with a {pear ; this inftrument being 
faftened to a rope, the animal is allowed to ftrugegle till it 

is overcome with fatigue and pain, when it is either taken 

up into the veffel, or drawn alhore, according to the fize 

of the fith *. 

The flefh of this animal is whiter than that of the tun- 

ny, nourifhing and not unpleafant in its flavour, The 

inhabitants ef Sici/y reckon it one of the firft delicacies, 

equal to the fturgeon, and purchafe it frequently at the 

price of fixpence the Exgl: pound ft. 

There is another fith nearly allied to the above, which 

is peculiar to the American feas, and called by the Bra- 

stlans guebucut. The fnout is fharp, bony and hard ; 

its length is fixteen inches, the lower jaw reaching above 

one half of that {pace. The length of this {pecies is four 

feet, and its thicknefs one; it is diftingurfhed by two 

remarkablelong bony fubitances, refembling a rod, in 

the place of its ventral fins, which it has the power of 

folding down into a kind of furrow made in the belly 

for their reception ; the dorfal fin is three feet long, and 

capable of being hid in the fame manner. 

* Vide Strabo. Lib. i. apud Wul. 

+ Willough. page 163. $ Idem ubi fupra, 
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aig Division I.—Fugular Fifer. 

Genus XX1.—The Dragonet. * 

‘Tuer are three kinds of the dragonet enumerated ia 
the fyftem of nature, the lyra or gemmeous, the dracun+ 

culus or fordid, and the Indian: They are all deftitute of 

{fcales ; and are of a fmooth, uniform body, attenuated to- 

wards the tail. The mouth is very fmall, thickly fet with 

tceth, upon the jaws, tongue and palate}. The eyes are 

prominent, fomewhat large, placed vertically, and near 

to each other; hence the name of ozranofcopz, which 

thefe animals have obtained from the old naturalifts t. 

The upper lip is in this genus double ; and it is alfo dif- 

tinguifhed by a three forked fpine, rifing from each of the 

epercula of thegills, and lying backwards along the 

head. 

The gemmeous dragonet, is found as far north as Nor- 

way and Spitzbergen, and fouth as far as the Medzterra- 

mean: it is not unfrequently upon the Scardorovgh coatts, 

whereit is taken by the hook in thirty or forty fathoms wa- 

ter. It grows to the length of ten or twelve inches, and is 

often 

* Callionymus Lyra, Lin. Sy&, Yellow Gurnard, Phil. Tranf. No. 293. 

+ Guan, Hilt, Pile. 321. { Vide Gronov. Zooph, No. 206. 
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eften found in the ftomach of the cod-fifh. It breathes 

in the manner of the cetaceous fifhes, by means of two 

orifices in the crown of the head, through which it forces 

the water received by the mouth *. 

The ventral fins are jugular, and placed before the pec- 

toral, a circumftance by which all the fith of this divifion 

are diftinguifhed ; they are placed at a diftance from each 

other, are broad, and of one piece. The pectoral fins are 

round, of a light brown colour, the rays aculeated, and ex- 

tending beyond the membrane that connects them like 

launces. The dorfal fins are two; the firft of a form fo fingu- 

lar, that it atuncediftinguithes this {pecies from every other. 

The firft ray is cetaceous, and extends in a curvated di- 

re€tion, almoft as far as the tail. The rays of the fecond 
dorfal fin are of an equal length, except the laft, which 

extends a confiderable way beyond the reft: The anal 

fin is placed exattly oppofite to it, and refembles it very 

nearly, both in fhape and fize. 

The tail of this f{pecies is long, rounded, and fupport- 

ed by tenrays. It has obtained the name of the gemme- 

ous dragonet, from the variety and brilliancy of its co- 

lours: When taken out of the water, the yellow, the 

white, and rich czrulean blue, with which it fparkles, 

make a fine appearance ; the laft colour in particular 

glows with inexpreflible fplendour. 

The fordid dragonet is inferior in fize, as well as beau- 

ty; being only about fix inches in length; and about 

two in thicknefs. It is of an-olive colour above, and 

white below, The fides are marbled with {mall {pots of 

: filverye 

* Brit, Zool, claf& iv. gen, 7, 
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filvery blue ; and upon the top of the head is’a triangu- 

lar fpot of a purplifh colour. It frequents the Briti/b 

feas but rarely; Willoughby, however, afferts that it 

is frequently feen in the fifh markets of Rome and Ge- 

moa: Its flefh refembles that of the bull-head, and its 

manner of feeding is the fame. 
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Genus XXII. The Uranofcopis *. 

Or this genus there is but one fpecies, a fith about nine 

inches in length, with a large, flat, and circular head, 

The lower jaw projets beyond the upper, and is turned 

upwards at the end; the eyes are fmall, prominent, and 

almoft contiguous. The face is flat, and has the appear 

ance of conftantly ftaring upwards. Both the jaws are 

armed with fharp teeth, as is alfo the palate and whole 

infide of the mouth. The whole face, but particularly 

the covers of the gills, are rough and unequal with tus 

bercles, the bafes of which are furrounded with fpines ; 

and at the extremity of each of the opercula, where the 

head unites with the body, there are two pointing backs 

wards, remarkably fharp and large. The uranofcopus 

has two dorfal fins ; that neareft the head is fmall, of a 

black colour, and fupported by three fharp rays: The 

fecond is higher and broader, and contains fourteen rays : 

The ventral fins in this fpecies are placed far before the 

pectoral, and feem dire@tly under the eyes: It is fre- 

quently caught in the Mediterranean, and is faid to be a 

delicious moriel +. 

* Trachinus, Artedi Uranofcopus. Aldrov, 

+ Gefner de pifcih. 



176, THE WEEVER, 

Genvs XXIII. The Weever*. 

‘Tuerre are feveral fpecies of this genus found en the 

Briti/b coats, although Lzaneus only mentions one, the 

draco, a fifh of along and compreffled figure, marked upon 

the fides by 2 number of cinereous lines, that arife from 

the middle of the back, and. proceed along the fides to- 

wards the belly. The two lateral lines that extend from 

the gills to the tail, are placed much nearer the back 

than thofe of any other filh. The branchie are yellow, 

the belly white, and the whole body is covered with 

{mall thin fcales. The eyes are placed remarkably near 

to the f{nout; the irides are yellow, punctuated with black 

fpots. The lower jaw projects beyond the upper; both arm 

ed with {mall teeth. ‘The apertures of the gills are un- 

commonly large, and each of the covers is furnifhed 

upon the upper angle, with a ftrong fharp fpine. The 
dorfal fins are two ; the firft confifting of five fharp prick- 

ly rays; the fecond is fupported only by cartilaginous 

rays, and is prolonged almoft to the tail. The pectoral 

fins are fituated lower than ufual ; the ventral fins are ju- 

gular, each ftrengthened by fix rays. The anus is not 

far from the throat ; and from it to the tail, there pro~ 

ceeds a long fin fortified by thirty-two rays, which pro- 

ject beyond the membrane that connects them +. 

The 

* Trachinus Draco, Lin. Syft. Draco Marinus, Plinii. 

+ Vide Willough. page 288. 
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The weever is frequent in the Mediterranean, where 

it grows from ten to fifteen feet in length; it is capable 

of inflicting a very fevere wound by the fpines of the 

firft dorfal fin, which, if neglected, becomes cancerous, 

according to Rondeletius *. Yor feveral hours, the part 

affected is attended with a viclent burning, and {hooting 

pain, fometimes with an inflamation, that reaches from 

the arm to the fhoulder. Thefe effedts are commonly 

fuppofed to proceed from fomething venemous, lodged in 

the fpines, which look indeed fufpicious; for thofe of the 

firft dorfal fin are dyed with a blackifh fubftance. Vari- 

ous remedies are applied to relieve the pain of this wound. 

Rondeletius recommends the flefh or brains of the animal ; 

our fifhermen rub the parts affeGted with fea fand; while 

thofe of Scarborough fuccefsfully ufe fiale urine, ap- 

plied warm. 

This animal is excellent food, and therefore is often 

taken, notwithftanding the noxious quality of the {pines : 

it buries itfelf in the fand, leaving only its nofe out ; and 

if trodden on, immediately ftrikes with great force, eacit 

blow directed with a degree-of judgment that evinces 2 

con{cioufnefs in the animal of its own noxious powers f. 

Willoughby defcribes three f{pecies belonging to this ge- 

nus; the firft is the fifh above defcribed; the fecond a 

larger kind, feen at Rome, with beautiful variegated co- 

lours ; and the third a Brazzlian filh, called niguz by the 

natives. 

* De pifcibus, 300. | Brit. Zool. clafs iv. genus 18. 

Vou. III. iN 
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Genus XXII. The Cod*. 

"Juis genus contains a very numerous, and well knowa 

tribe of fifhes, a confiderable part of which frequent the 

Britifb coafts, and contribute more largely to the fub- 

fiftence of the inhabitants of Europe, than any of thofe 

families which we have hitherto reviewed. Their gene- 

ral characters are, 2 f{mooth head ; feven flender branchi- 

oftegous rays; an oblong body, covered with fmall de- 

ciduous fcales. The number and fituation of the fins are 

various ; the teeth are {mal]l, and numerous, placed up- 

on each jaw, and in the upper part of the mouth t. 

The ftated migrations of moft of the filh that compofe 

this genus, is one of the moft semarkable circumftances 

in their hiftory : in thefe annual voyages, in the immen- 

fity of their numbers, and in their focial habits, they bear 

a ftrong analogy to birds of paflage. Thecod, the had- 

dock, and the whiting, iffue forth in immenfe fhoals from 

the artic feas, very early in the fpring, and after having 

difperfed over the temperate latitudes, again regularly 

return to their northern retreats about the fame time of 

the year. The neceflity of procuring food has been al- 

figned as the caufe of their annual migrations from the 

artic feas ; and their retreat thither has been afcribed to 

the fecurity that thefe unfrequented traéts are fuppofed 

to afford them, while they depofite their {pawn. 

But 

* Afellus Major Vulgaris, Willough, Gadus Morhua, Lin. Syft. 

+ Britith Zool. clafs iv. gen. 19. 
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TUE COD. 179 

But although the cod undertakes annual excurfions of 

confiderable length, it ftill may be regarded as a local fifh ; 

for it never ventures into the warmer tracks of the ocean. 

None are found in the Mediterranean * ; and few in thofe 

parts of the édantic of the fame latitude. They are in 

greateft perfe€tion, and feem to prefer that {pace lying 

between the fiftieth and fixtieth degrees; fuch as are 

caught beyond it, being always inferior, both in quantity 

and quality +. Their grand refort for centuries paft, has 

been on the banks of Newfoundland, and other fand banks 

off Cape Breton. That extenfive flat feems to be the 

broad top of a fubaqueous mountain, every where fur- 

rounded with a deeper fea. Hither the cod annually re- 

pair, in numbers beyond the power of calculation, to 

feed upon the worms that {warm upon the fandy bottom. 

Here they are taken in fuch quantitiés, that they fupply 

all Europe with a confiderable quantity of provifion. 

The Engliijb have ftages erected all along the fhore, for 

falting and drying them; and the fifhermen, who take 

them with the hook and line, draw them as faft as they 

can throw them out f. 

This immenfe capture makes no fenfible diminution 

of their numbers; for after their food is confumed in 

thefe parts, or when the feafon of propagation approaches, 

they take their departure for the polar feas, where they 

depofit their roes in full fecurity, and repair the wafte 

which has been occafioned by death, or the depredations of 

their enemies. They annually make their appearance on 

the coafts of Iceland, Norway, and Britain, gradually 

ciminifhing in their numbers, as they proceed to the 

Z 2 fouth, 

* Rondeletius de pifcibus. ¢ Britihh Zoo}, vbi fupra, 

t Goldfinith’s Nat. Hift, vol, vi. page 325. 
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fouth, and ceafing altogether before they advance to the 

{traits of Gibraltar *. 

Before the difcovery of Newfoundland, the greateft 

fitheries of the cod were on the coafts of Iceland, and the 

weltern ifles of Scotland, where the Engit/h reforted in 

queft of them, as early as the beginning of the fifteenth 

century. Our right of fifhing in thefe patts, however, 

was not acknowledged by the government of Denmark +, 

will the reign of ames 1. whofe marriage with a princefs 

of that country, fecured to his fubjects that indulgence 

of which they availed themielves fo completely, that 

they had then a hundred and fifty fhips employed in the 

Leeland filhery. 

Even on the banks of Newfoundland, the French, Spa- 

atards, and Portuguefe, had originally a far larger por- 

tion of the fifhing, than the Brztz/o>: In 1570, the for- 

mer nations had upwards of three hundred veflels em- 

ployed in that trade, when thofe of the Englifh did not 

exceed fifty {. Matters, however, have ‘ince been re- 

verfed ; and the Ezgli/b fhipping on that coaft has in 

menfely increafed ; it is now fuperiorto that of any other 

nation, and the trade is deemed a valuable acceflion to 

the wealth of individuals, as well as to the naval power 

of the empire §. 

This immente fithhery is conducted in a trac of the fea, 

agitated by a perpetual fwell, and involved in continual 

darknefs, by means of a thick fog, that conftantly hangs 

over 

* Britifh Zool. + Rymer’s feed. xvi. 275. 

} Hackluyt’s coll. voy. iii. 132. 

§ rsooo Britifh feamen are at prefent employed in this fifhery. Britifl 

Zoology. 
we 
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over it: Fhe bait ufed is herring, a {mall fith called cas 

pelin, a thell fith, and bits of fea fowl. The natural food 

of the cod is fmall fith, teftaceous animals, fuch as crabs 

and whelks ; and their digeftive powers are fo ftrong, that 

they diflolve every fubftance which a voracity almoft in- 

difcriminate, leads them to devour. Their fight is pro- 

bably very imperfe&; for almoft every fmall body that 

is agitated by the water, attraéts their rapacity, ftones 

and pebbles not excepted, for thefe are often found in 

their itomachs. 

The founds of the cod fith, are reckoned a great deli. 

cacy, and frequently brought front Newfoundland, falted 

up by themfelves: They are employed by the fifhermen 

of Iceland, in making ifinglafs; are obtained, by care- 

fully feparating them from the back-bone, to which they 

adhere after the fifh is cut up *. 

The general weight of the cod fith on the Briti/a coafts 

is from fourteen to forty pounds ; fome have indeed been 

caught near eighty, but thofe of the middle fize are moft 

efteemed for the table. Their time of f{pawning is from 

January to April, when they depofit their eggs in rough 

rocky ground. After having been exonerated of a load 

containing frequently three millions of young, the parent 

recovers its plumpnefs fooner than almoft any other filh ; 

and is caught in good condition, during almoft the whole 

fummer. 

Schonfeldt remarks a kind appointment of providence 

in the immenfe fecundity of this fifh, and in that abun- 

dant fupply which it affords to the inhabitants of thofe 

; bleak. 

* Phil, Tranf, 1773. } Vide Schon. apud Willough. pape 166, 
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bleak and frozen countries, that are unfit forthe produc- 

tion of grain. The ichthyophagi of thefe barren regions, 

fays he, not cnly furnifh themfelves with a fubftitute 

for bread, by drying this fich, but fend a vaft quan- 

tity of their furplus ftores to add to the fupply of other 

nations *. ‘The numbers and fertility of thefe fh, feem 

indeed amply to juftify the grateful exultations of this 

writer ; for they are fuch as will forever baffle all the 

efforts of man, and the voracity of the inhabitants of the 

ocean, to exterminate their race ; and will fecure to every 

age an inexhauftible fupply of wholefome provifion. 

The cod is a fith fo well known, that it requires not 

any particular defcription ; the colour, which is common- 

ly finereous, and fpotted with yellow on the back and 

fides, varies much according to the age and refidence of 

the animal. 

The Hadock +. 

Tus {pecies appears upon the coafls of Britaia annually, 

particularly thofe of Yor4/bire, about the middle of De- 

cember, and in fuch vaft fhoals, that they cover a traét 

frequently of many miles. They do not venture far 

from the fhore ; when the fifhermen caft their lines be» 

yond their limits, which is commonly about thtee miles 

from 

* Vide Schonf. apud Willough. page 166. 

} Gadus ABlglefinus. Lin. Syft. Tertia afellorum fpeciese 
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from jand, they are feldom any taken. The larger hadocks 

leave the coaft as foon as they begin to be out of feafon, 

jeaving behind only the fmaller fifth. his remark is ap- 

plicable to all the fifh that appear on the York/bire coatt, 

except the mackrel, which alone remains after becoming 

unfit for ufe *. 

The hadock is the moft common fpecies in the Londox 

market, as it is not only plenty, but in feafon during the 

greateft part of the year. The larger filh begin to roe in 

the middle of November, and continue fo till the end of 

January, when they are unfit for ufe. Thofe of the 

middle fize recover about the beginning of May, and are 

in feafon till February ; fuch as are incapable of breeding 

remain at all times fit for the table. In ftormy weather 

none of this fpecies take the bait; the fifhermen affert, 

that they then ooze in the bottom of the fea, and fhelter 

themfelves there, till the agitation of the water has ceaf- 

ed: In proof of this, they allege that thofe which are 

taken immediately after a ftorm, are covered with mud 

upon the back. : M 

The common fize of the haddock is twelve inches in 

length, of a dark colour upon the back, and the fkin co- 

vered with fmall fcales. On each fide about the middle 

is a Jarge black fpot, the prints, as it is faid, of the fine 

ger and thumb of Sz. Peter, when he held this f{pecies, 

and took the tribute out of its mouth: A mark which 

fuperftition has extended to the whole race of hadocks, 

at once to atteft and commemorate that miracle; unfor- 

tunately, however, the haddock is not the only fifh that 
has been fuppofed to be thus. diftinguifhed by the marks 
of the apoftolic touch +. 

Of 
. 

* Britith Zoology, + Willough. page 170. 
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Of the fame genus, but inferior in fize, are the pouts, 

blinds, and poors. The latter is the {malleft of the cod 

kind yet difcovered ; and it is the only one found in the 

Mediterranean. It is taken near Marfeilles, and in fuch 

quantities as fometimes to prove a nuifance. It feldom 
exceeds fix inches in length, and is unfit either for being 

dried or falted ; if the firft is attempted, 1t grows as hard 

asan horn*. The whiting is the moft delicate and 

wholefome food of any of this genus: It appears in vaft 

fhoals on our coafts in fpring, and-is caught with the line, 

from one to three miles from the land. ° 

The Coal-Fifb }-. 

Att the {pecies of the cod, which we have mentioned, 

are diftinguifhed by a barb under the lower jaw; in the 

coal fifh this is wanting. It is of a dark cerulean blue, 

and has from that circumftance obtained its Exgli/b name. 

The eyes are large and protuberant, and the upper jaw, 

which in the common cod projects beyond the lower, in 

this {pecies is the fhorteit of the two f. 

The coal fifh frequent the rocky and deep coafts all 

‘sound this ifland, but are found in greateft plenty in the 

vicinity of the Orkneys, where their fry conftitute a 
; great 

* Belon de pifcibus, p. 120. 

+ Colfifch Anglorum, Gefn. Gadus Carbonarius, Lin. Syft, 

} Will. p. 168. 
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great part of the fupport of the poor. The young be« 

gin to appear on the coaft of Yoré/bire, in the month of 

July, in numbers that defy all computation : They are at 

that period only an inch and a half long; in Auguft they 

are from three to five inches, and are taken in vaft quan- 

tities with the angling rod; they are then reckoned a 

very delicate difh, but afterwards grow fo coarfe, that, by 

the time they are a year old, few people eat them*. They 

are fold either frefh, or when falted, in the counties of 

York and Northumberland, at an inferior price to the o- 

ther fpecies of cod. 

The Hake +s 

Tus {pecies has only two dorfal fins; grows from two 

to three feet in length, and is of a more flender fhape than 

the common cod. Its form fomewhat refembles that of 

the pike; whence it is called the fea pike by the French 

and Italians t+. The mouth is large, and furnifhed with a 

mixture of fhort and long teeth ; and the palate, as is come 

mon to the fifhes of this genus, is befet with fharp fpines 

orteeth. The firft dorfal fin has nine rays; the fecond, 

which extends almoft to the tail, has forty ; the pectoral 

fins are furnifhed each with twelve rays; and the ventral, 

which are fituated before, are fupported by feven cartila- 

Vox, Iil. Aa ges ; 

* Vide Schon. apud Will. p. 169, 

¢ Afellus primus. Will. Gadus Merlucius, Lin. SyX. 

+ Merlucius, Vide Gefner agd Will, 
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ges ; the tail is not forked, but each ray being equaily 
produced, terminates in the fame ftraight line. 

_ The hake is found in abundance on many of our coafts ; 

particularly thofe of Zreland, where there was formerly 

a ftated fifhery on the Nymph Bank off Waterford; im- 

menfe quantities were caught there at the two feafons of 

their periodical appearance, June and September, when 

fix men with hooks and lines frequently killed a thou- 

~ fand fifh in one night ; the produce of this fifhery was 

falted up and exported to Bilboa in Spain; it has, how- 

ever, been for many years upon the decline, owing to the 

fith deferting their wonted {lation *. 

This dereliction of their accuftomed haunts, is not pe= 

culiar to the fifhes of this fpecies ; the haddock has in 

the fame manner abandoned the coalts of Waterford, and 

the herrings and the bafking fharks have difplayed the 

fame caprice, in relinquifhing their ftations on feveral 

parts of the Britz/b fhores. Naturalifts have not yet giv= 

en any plaufible account of this irregularity in the mi- 

gration of fifhes: In fome inftances it may be occafioned 

by the clofe purfuit of an-unufual number of predatory 

fifh, to avoid whofe voracity they may be driven upon 

fhores that they were formerly unaccuftomed to frequent; 

a deficiency of the fmaller fith, that fupplied them, may, 

in other inftances, have forced them toabandona refidence, 

where they could no longer be fupported : But the per- 

nicious cuftom of trawling, is perhaps the moft common 

eaufe of their ebandoning the ufual ftations, becaufe, by 

that means, not only a great part of their fpawn is demo- 

lifhed, which was lodged in the fand, but the worms and 

infects 

®» Smith’s Hift. of Waterford,-p. 261. 
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infetts which conftituted their food, are either deftroyed 

by it, or driven into deeper water *. 

There are three varieties of the hake found in our 

feas, befides that above defcribed; the greater and lef- 

fer forked hake, and the three forked fpecies:' The laft, 

Linneus has omitted in the Syftem of Nature; and the 

two former he has placed among the blennies. The 

bifurcated hake is about twelve inches in length ; the 

colour a deep brown, excepting the colour of the lips, 

which are fnow white; thefe furrounding a broad flat 

fnout, give the animal a ftrange appearance, fufficiently 

charaGteriflic of the {pecies. 

The Ling +. 

‘Pats fpecies is longer than the river pike, being from 

four to fix feet ; the fides and back in fome are olive-co- 

loured, in others cinereous ; and the whole figure of the 

body nearly refembles that of the fith laft defcribed: the 

upper jaw projects beyond the lower, both being exafpe- 

rated with feveral rows of fhert teeth ; the palate is arm- 

ed in the fame manner, with parallel rows of {mall teeth, 

here and there interfperfed with a few of fuperior fize, 

firength, and fharpnefs ; the mouth and tongue are large ; 

from the corner of the lower jaw there hangs a fingle 

Aaz2 barb 

* Brit. Zool. Clafs iv. gen. rg. 

¢ Afelius longus, Will. Gadus molva, Lin, Syft, 
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barb about two inches long ; upon the back are two dors 

fal fins, the firft confifting of fifteen, and the fecond of 

fixty-five rays, extending like the anal fin, oppofite near- 

ly to the tail; the peétoral fins are each fupported by fif- 

teen cartilaginous rays, and the ventral by fix ; the three 

firft projecting beyond the connecting membrane, termi- 

nate like {pines *. 

The ling abounds more or lefs upon the coafts all 

sound the Briti/b ifles; itis, however, moft frequent 

near Sci/ly ifles, and thofe on the weft of Scotland and Ire- 

Jand, where it has long formed a confiderable branch of 

commerce, regulations being framed concerning it fo ear- 

ly as the reign of Fdward It1}+. The fifh is in perfec- 

tion from the beginning of February till May; in June 

they depofit their fpawn in the foft, muddy bottoms near 

the mouths of rivers ; about this time the males feparate 

from the females, many of the former being caught by 

filhermen, without a fingle individual of the latter. 

When the Jing is in feafon, its liver is white, and a- 

bounds with an oil of an excellent quality and flavour ; 

but as foon as the fifh becomes out of feafon, the liver 

gradually afflumes a red colour, refembling that of an ox, 

and it then praducesno oil: The fame change of colour 

of the liver is obferveable in cod, and feveral other fifhes, 

but not in a degree fo remarkable. It would feem, that 

this oil which is lodged in the cellular membranes of fithes, 

returns into their blood, and fupports them during the 

period of procreation; 2 feafon in which they purfue the 

avork of generation with fo much cagernefs, that they ne- 

elect their food, 

As 

* Will p. 1-5. + Brit, Zool. Clafs iv. gen. 19. 

Xa Ot 
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As the oil of this fpecies can only be obtained while 

the animal is in feafon, fo it can be extracted from the 

liver only by a flow fire; if a violent heat be applied in 

melting it, a very {mall quantity will be had from the 

fith, even in its greateft perfe@tion. Such fifh as are cu- 
red for exportation, muft meafure a certain length from 

the fhoulder to the tail, otherwife they are not entitled 

tothe bounty which parliament has granted for the en- 

couragement of this trade ; twenty-fix inches is the length 

of a fizeable fifth ; thofe of inferior dimenfions are called 

drizzles, and becaufe incapable of procreation, they 

continue in feafon during the whole fummer *. 
There is a frefh water fith that fomewhat refembles the 

ling, called the burbot, or eel-pout ¢: it abounds in the 

lake of Geneva, where it is called lota, and is found alfo 

in feveral of the rivers in the north of England. The 

body is fmooth, foft, and lubricated like that of the eel; 

the number and difpofition of fins, refembles that of the 

ling: The feafon of generation in this {pecies is Decem- 

ber ; at which period, though the body is fmall, one hun- 

dred and twenty-eight thoufand ova have been taken 

from a fingle female, each of which is capable of becom- 

ing a fith, after fecundation by the male. 

* Brit. Zoo]. ubi fupra. * Will. p. 125. 
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The Five-Bearded Cod*. 

"Tue colour of this is a deep olive brown; in its fhape 

and flimy covering it fomewhat refembles the eel; it is, 
however, much fhorter and thicker, eipecially towards the 

belly: There are two different fpecies, the one with five 

beards, and the other uniformly with three; the former 

has four upon the upper jaw the latter only two. From 

the extremity of the lower jaw in both, there hangs a 

beard: The fcales of both kinds are extremely minute ; 

each has the fame number of fins, and in the fame pofi- 

tion ; they are diftinguifhed by the fhape of the two dor- 

fal fins ; the firft rifes a little way behind the head, where 

it ts lodged in a deep furrow, and confifts of a number of 

fhort unconneéted rays,or filaments ; behind this furrow, in 

the middle of the back, rifes the fecond dorfal fin, confi- 

derably higher than the firft, and extending almoft to the 

tail, which is rounded at the extremity ; this fin is fup- 

ported by fifty-fix rays, and the anal one, oppofite to it, ~ 

by forty-feven. This fpecies grows to the length of 

nineteen inches, and weighs upwards of two pounds. 

The three-bearded cod is nearly of the fame fize with 

the other, of which Widloughby reckons it only a varie- 

ty ; it is, however, eafily diftinguifhable, by having the 

upper part of the body variegated by a number of black 

{pots upon a reddith ground. The Corni/b fifhermen 

haye 

* Muftcla vulgaris, Rond. Sea-Loach, Will. 
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have particular cant phrafes, by which they imagine they 

charm thefe fifhes, which they repeat in the fame manner 

that the Szeiézans do their mamaffu di pajanu, &c. when 

they are in purfuit of the fword-fith *. . 

The Tor/k. 

WE have already feen the fifhes of this genus, pofleffing, 

fome three, others two dorfal fins; the fifh now under 

obfervation is an inhabitant of the Orguey feas; and from 

having only one dorfal fin, forms aclafs diftin® from 

both. It is called by the inhabitants of Orduey and Shete 

land, tufk or brifmac; and is feldom found in a lower Ja- 

titude than that of thefe iflands, where it {warms in great 

abundance, and is either dried or barrelled up for expore 

tation. 

The torfk grows commonly to the length of twenty in- 

ches, and to the depth of four; the head is fmall, the 

upper jaw projecting beyond the lower, and both armed 

with a multitude of {mall teeth. The fifh known ir 

Sweden by the fame name, is defcribed by Linneus with 

three dorfal fins ; that of the Orkneys, however, has only 

one rifing about fix inches behind the fnout, and extend - 

ing nearly to the tail ; oppofite to it is the anal fin, com- 

mencing at the anus, and reaching the fame length; the 

rays 

* Brit. Zool E 
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rays of each are but indiftin@ly perceived, on account of 
the thicknefs of the membrane that covers them. 

' From the extremity of the lower jaw there hangs a 

fingle beard; the colour of the head is dufky, that of the 
fides and back is yellow, and of the belly white; the 

pectoral fins are brown; the dorfal, caudal, and anal fins, 

are duiky, furrounded by a white margin. 
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Section VY. 

Genus XXV.—The Blenny. 

‘Tue generic characters of this tribe, are, a fhort, blunt 

fnout, afmooth body, covered with a glutinous fub- 

ftance, and comprefled laterally. ‘The teeth are flender, 

and the ventral fins fmall, fupported only by twa con. 

nected rays. The dorfal fin begins a little behind the head, 

and reaches the whole length of the back. The fithes of 

this genus are varioufly clafled by naturalifts, fome of 

them being mingled with thofe of the laft, while others 

are clafled with the fea fcorpions, and other heterogeneous 

tribes. Lzuneus enumerates thirteen different fpegies of 

the blenny, only four or five of which are knawn to fre- 

quent ourcoafts ; the gattorugine, the crefted, the {mooth- 

headed, the fpotted, and viviparous blenny ; all thefe 

haunt the rocky fhores, and at low water are found un- 

’ der the ftones among the tang. They are extremely ac- 

tive and vivacious ; by means of their ventral fins they 

can creep among the rocks; and fome fpecies can live ont 

of the water during the Jength of a whole day. 
4 

Bb 



594 FHE CATTORUGINE, 

Ghe Gattorugine *. 

‘Tue fpecies has been found on the coaft of Waites ; the 

body is without fcales, and lubricated with a flimy fub- 

fiance. Towards the head it is thick, gradually dimi- 

nifhing towards the tail; the fides all along confiderably 
comprefled. It is above of a dufky hue, marked acrofs 

with undulating lines; below of a pale afh colour, the 

ventral and pectoral fins partly orange. The rays of all 

the fins of this fpecies projeét beyond their webs, and 

have a fpiny appearancee. ‘The eyes are fituated almoft 

upon the fummit of the head, contiguous, and extremely 

protuberant ; between them arifes a kind of creft, which 

feparates into four branches, and which can be raifed or 

depreffed by the animal at pleafure. The ezrrz forming 

this creft are thick at the bafe, fharpening towards the 

top, and fetaceous along the fides +. 

Similar to the gattorngine, is the crefted blenny, a fifh 

diftinguifhed by the fame creft-like fin upon the top of 

the head. Its refidence is the fame; for it is always 

found on the rocky fhores, where it probably feeds on 

crabs and {mall fhell-fifh; the remains of thofe animals 

being found in its ftomach f. 

The f{mooth blenny refembles the crefted, almoft in 

every retpect, except that of the fmoothnefs of its fore- 

head, which is deftitute of that ere@ fin, the ufe of which 

no naturalift has hitherto pointed out. 

* Gattorugine Vinetiis, Will. Blennius Gattorngine, Lin. Syft. 

¢ Vid. Willough. p. 132 t Brit. Zool, 
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The Viviparous Blenny*. 

ober viviparous blenny in its mode of generatioii, dif* 

fers from the whole order of fpinous fifhes, in producing 

living young. In confequence of this, its habits muft be 

confiderably different. Impregnation muft take place 

within the body of the female, who, like moft other vi- 

viparous animals, probably is diftinguified by parental 

affection for her brood, which generally confifts of two 

or three hundred. The feafon of her parturition is a 

little after the depth of winter ; before impregnation by 
the male, the eggs are {mall, and of a whitifh colour ; af- 

ter that period they are gradually increafed in fize, and af- 

fume a red appearance. By and by they acquire an oblong 

fhape, and two black fpots begin to announce the tudi- 

ments of the head and eyes; after this the belly and 

vifcera begin to appear: they are covered with a milky 

pellucid membrane, through which the inteftines are 

feen: Laft of all, the tail becomes difcernible, like a fmall 

thread, bending towards the extremity. 

During the whole time of geftation, the abdomen of 

the female is gteatly diftended, not only by the young 

brood, but alfo by a white muddy fubftance, which pro- 

bably fupplies the nafcent family with food. As the period 

of parturition approaches, this liquid gradually diminithes 

in quantity, till, upon the young attaining their full fize, 

Bb 2 it 

* Muftela marina vivipara, Schon, Blennius vivipatus, Lin. S78. 
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it almoft wholly difappears, as if confumed by the nu- 

merous race Which it has fupported *. 

When the foetus have acquired nearly their complete 

fize, they creep from place to place in the uterus, as if 

attempting to difengage themfelves from a ftate of con- 

finement, which is now no longer neceflary: after par- 

turition, they are immediately capable of fwimming and 

following the mother ; and of fupporting life by the fame 

movements of the mouth and gills. 

‘Fhe young of the viviparous blenny, at their firft ap- 

pearance, are about two inches long; when full fized, 

they are nearly a foot. Their flefh is extremely coarfe, 

and unfavory ; it is ate chiefly by the poor, who fometimes 

take them in their pregnant ftate ; and leaft their nume~ 

rous young when drefled, fhould adhere to their knife or 

fingers, they take the female, before boiling, and ftrip 

her of her young, by pafling the hand along the belly. 

Several of thefe fifh are caught in the river E/2, in Yor? 

Jfoire, by throwing lines from the top of the bridge +. 

* Willough. p. 123. 

+ Britifh Zoology, clafs 4. genus 20. 
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Diviston I1].—Thoracic Fifees. 

Section VI. 

Gents XXVI.—Cepola*. 

We are now come to that divifion of the {pinous tribes 

termed by naturalifts the thoracic, from the pofition 

of their ventral fins, which are neither placed before the 

pectoral, nor behind them, but dire€tly under them up= 

on the thorax +. The firft genus of this clafs, Linnzus 

terms the cepola, i the latter editions of his Syftem of 
Nature, froma fith of that name caught in the Mediterrd- 

nean. ‘This animal has an extremely {lender and tapering 

fhape ; the body being twelve inches in length, and fearce= 

ly one in thicknefs: It is of a flefh colour, and femi- 

tranfparent, fo that the vertebra of the back appear, and 

ean eafily be numbered. 

The cepola has no fcales: the fides are adorned with a 

lineal row of filvery fpots. The pectoral fins are {mal]l, 

and their rays fo flender, that they are almoft impercep- 

tible. About an inch behind the head, rifes the dorfal 

fin, which is produced till it joins the tail, where it meets 

the anal fin, whieh is about thrice as broad; and begins 
fo 

* Tonia prima, Rond. Cepola tenia, Lin, Syf, 

+ Vide Syftema Nat. 156, 
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fo near the throat, that the anus is fituated almoft imme- 

diately below the angle of the lower jaw. This fith is 

fold in the markets of Rome; but its flefh, according to 

Reudeletius, is of avery indifferent quality *. 

The only remaining fifh of this genus is the red cepo« 

la, called by the Genoe/e cavagiro +. The body of this {pes 

cies is more flender and compreffed than that of the eel : 

The fides, back, and tail, are of a pale red; the belly 

white, and the whole body is deftitute of feales: The 

dorfal fin begins immediately behind the head, extending 

along the back till it meets the anal fin oppofite to it, at 

the extremity of the tail. In the larger fithes, thefe fins 

difplay a great brilliancy of colour; at the bafe they are 

of a beautiful yellow, and at the top a fine purple. The 

ventral and pectoral fins are placed exaétly oppofite to 

each other, upon the thorax. 

* De pifcibus. + Vide Will, p. 137. 



REMORA» 799 

Genus XX VII.—Remora *. 

"he remora, or fucking fifth of the Engli/b, is about 

eighteen inches in iength, almoft round. The fkin is 

deftitute of fcales, fmooth, and hard like leather. The 

head is oval, flattened, and broader than the body: The 

jaws are of unequal length, the lower projecting beyond 

the upper; both however are armed with fmall fharp 

immoveable teeth, covered by the lips +. The two ven- 

tral fins are united by a membrane; the pectoral are of a 

triangular fhape, and two inches and an half in length. 
The hind part of the head diftinguifhes the remora 

from every other fifh; it extends apparently two inches 

upon the back ; it is quite flat, and ftriated with tranf- 

verfe lines, like the palate of other fifh. It is with this 

part that the animal adheres to the belly of the white 

fhark fo clofely, that the latter when taken is found 

flicking faft to its fkin f, 

* Remora, Rondel. Echineis Remora, Lin, Syft. 

+ Vide Guan. Hift. pifcium, p. 184. 

é De Terrey apud Willoughbium, p, 419. 
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Gryvs XXVIHL—Choryphena. 

‘Tus genus comprehends twelve fpecies that are all exo- 

tics: their characters are a large bony head, flat, and 

floping towards the {nout, which appears fhort and mu- 

tilated, as if cut through. The jaws are obtule, of an 

equal length, and furnifhed with teeth; the palate is alfo 

frequently exafperated with {mall fpine-like teeth. The 

back is convex and carinated, and the whole body of a 

uniform fhape. 

The Pompilus *. 

Tus fith is faid by Pliny, to accompany veflels for fe~ 
yeral hours when failing on their voyage, and will not 

leave them even though threatened with deftruction by 

the failors +. It is an inhabitant of the open fea, and is 

eafily diftinguifhed by a broad curved line, proceeding 

from the gills to the tail. Above this line the body gs 

variegated with a number of {pots ; below it, towards the 

belly, the fides are marked with tranfverfe doted lines ft. 

Above the eyes is a large fpot of a gold colour. The 

fins 

* Pompilus Rond. Idem, Plinii. + Hiftoria Animal, 
+ Vide Rond, apud Will, p. 214, 
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fins are four, two pectoral and two ventral, befides a 

large dorfal and an anal fin, each extending to the tail. 

From its remote habitation in the ocean, this fifh is but 

rarely caught; and even in the Italian markets, where 

it is fometimes fold, it has no appropriated name. 

Another remarkable fifth of this genus is the hippurus, 

alfo an inhabitant of the ocean, and never found upon 

our coafts. Rondeletius had an opportunity of examin- 

ing this animal in Spain, where it is called /ampugo, and 

appeared to him to be diftinguifhed from the whole finny 

tribe by its fuperior beauty *. Immediately above the 

roftrum, there arifes a large creft-like fin, which conti- 

nues uninterrupted to the tail, where it meets with a fi- 

milar fin upon the belly. The pectoral fins are rounded 

and broad, refembling ears; the ventral extend the half 

length of the body. The mouth is moderately large, 

armed in the jaws, palate, and tongue, with {mall fharp 

teeth. The eyes are large; the body covered with {mall 

{cales, and of a pale blue colour. 

The ancient naturalifts believed, that this animal lay 

hid in a dormant ftate during winter, like the fer- 

pent; and that its young increafed in fize ina far more 

rapid manner than thofe of any other fith. The Spani/b 

fifhermen, after taking the young, fhut them up in pools, 

where they pretend that a difference of their fize is per- 

ceivable every day}. The other fifhes of this genus are 

moftly peculiar to South America, and are only known 

by the barbarous names affixed to them by the natives. 

* De pifcibns, + Ariftotle Hii. Animal. lib. 5. cap. re, 

Von. III, Ce 
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Genus XXIX. The Goby. 

ERE are eight fpectes belonging to this family, that 

are enumerated by the Swedi/b naturalift. Their common 

charatters are, the body itraight, and gently comprefled; 

the skin tough, with a thick coat of fmall imbricated and 

deciduous {cales. ‘The jaws of equal length, armed with 

fmall, fharp and immoveable teeth. The dorfal fins are two ; 

the firft {mall, confitting only of a few rays, the fecond 

broad and high ; the pectoral fins are large, and rounded 

at the ends ; while the ventral are united, and have the 

appearance of a funnel. 

There are only two fpecies of the goby known ta 

frequent our coafts, the black and the fpotted. The firft 

grows to the fize of fix inches; the fecond only three, 

and is frequently caught in the fhrimp nets upon our fan- 

dy fhores *. Two or three other fpecies frequent the 

Mediterranean ; but as they are of no value, their habits 

and manners are but little Enown. 

* Britith Zoology. 
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THE BULL-HEAD, 20 

Genus XXX; Whe Bull-head: 

‘Tuts deformed tribe is diftinguifhed by a large difpro., 

portioned head, much broader and thicker than the bo= 

dy ; ; the vifage is rendered ftaring and hideous, by two 

large eyes placed above; and the whole of this unfhapely 

head is armed with fpines. Some of this genus are in- 

habitants of the frefh water, while others are peculiar ta 

the fea. There are fix {pecies enumerated by ichthy's 

ologifts. 

She River Goby *; 

Tuis {mall fpecies feldom exceeds three inches and < 

half, and is very generally found in all our clear ftrearhs, 

lying at the bottom, either under a ftone, or upon the 

gravel. It depoftts its {pawn in the fand, in a receptacle 

dug for the purpofe; and its concern for its future pro- 

geny is fueh, that with reluctance it leaves the {pot from 

which it is to rife. The frefh water infe€ts are its food ; 

the pulex aquatilis being frequently found in its flo 

mach +. 

Ths 

® Dottus Gobio, Lin. Syft. Bwil-head, Miller’s Thumb. Wilovgh, 

t Britith Zoology. 
4 
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The back is of a yellow colour, variegated with three 
or four tranf{verfe patches of black. The mouth as well 

as the heady is difproportionably large: The petoral fins 

are broad and rounded; the ventral extremely f{mall, 

having only four rays*. The anal, and two dorfal, are 

larger than ufual in fifhes of the fame fize. There is a 

f{pecies found in the lakes upon the continent, of {till an 

inferior magnitude to our river bull-head, and of a bright- 

er colour. 

The armed bull-head, or pogge, as it is called in the 

north of England, is an inhabitant of the fea, much 

larger than the fpecies noticed, and formidable, as well 

as hideous in its appearance. It 1s near a foot in length; 

the head triangular, and armed with a number of fharp 

tubercles upon each fide; the fnout is flat, and turned 

up, armed alfo on the point with four ftrong curvated 

pikes ; below the chin are a number of czrv7, forming a 

copious beard, which adds to the threatening afpeé of 

this animal. The body, from the head, a confiderable 

way down, is of an oétagonal fhape ; near the tail it be- 

comes hexagonal, and js entirely covered with large bo-~ 

ny {cales, which give the body its angular form *. 

P 
* Willongh. page 137. $ Willough. page 217: 
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Father Lafber *. 

Tus fingular animal is about half a foot in length, and 
in fhape refembling the goby ; the head and anterior parts 

being difproportionably large, the pofterior flender as 

they approach the tail. It has no fcales; but the fides 

are divided each by a rough lateral line. The head is 

blackifh; the back variegated with pale and black 

patches, placed tranfverfely: Below the lateral lines, the 

fides are yellow, and whiten as they approach the belly. 

The coverts of the gills and the crown of the head are 

befet with formidable fpines, by the ftroke of which 

this fmall fifth can infli& a painful wound +. 

The whole afpe& of this fifh is threatening ; and as it 

knows the ufe of its defenfive weapons, it can increafe 

the terror of its enemies, by {welling the opercula of 

the gills and the cheeks to an enormous fize. It feems 

to have been long well known in the Mediterranean, 

though not for its peaceable and innoxious habits ; for it 

is thus charatterifed by the poet: 

Et capitis duro nociturus fcorpius i@u. 

The fcorpion threatening wounds with its bony head. 

The 

* Cottus Scorpius, Lin, Syft, Father Lafher, Will, 

$ Willouch, p. 138. 
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The merican {pecies is exactly fimilar to our own, 

and is frequent in the Newfound/and {cas, where it 1s call« 

ed fcolping. It abounds alfo on the coaft of Greenland, 

where it is caught in deep water off thefe bold fhores, 

and conftitutes a very palatable dith to the natives t. 

} Brit. Zool. Clais iv. Gen. 22. 
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THE DOREE, 20% 

Stction VII, “ 
> 

Genus XXXI.—The Doree *, 

‘Tus {pecies is in all parts of an equal thicknefs; the 

body is extremely deep, and ftrongly compreffed lateral- 

ly; fo that in fhape it refembles the flounder; but fwims 

erect, and not on the fide. The head is flat laterally ; 

the mouth immoderately large, being, together with the 

head, bigger than the body. The eyes correfpond in fize 

with the head; the pupil large and protuberant, and the 

irides yellow. It js fufliciently diftinguifhed from every 
other fifh, by the round black fpot on each fide, of about 

the fize of a fixpence ; a circumftance from which fuperfti- 

tion has made the doree a rival to the haddock, for the 

honour of St. Peter’s touch, when-he took the tribute- 

money from its mouth, by leaving on its fides thofe in- 

conteflible proofs of the identity of the fifh, the marks of 

that Apofile’s finger and thumb fF. 

But if we are to believe the annals of ignorance and 

credulity, the doree may claim a ftill more ancient ori-e 

gin of the fpots upon its fides ; for we haye read that the 

gigantic St. Chrifopher, in wading through an arm of: 

the fea, over which he carried our Saviour while a child, 

caught 

* Zeus Faber, Lin. Syf, Gallus marinus, Rondel, 

t Britifh Zoology. 
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caught a fifh of this kind en paffant ; and as an eternal 

memorial of the fac&, left the impreffions on its fides, to 

be tranfmitted for the infpection of all pofterity *. 

The hideous afpeé of this fifh long banifhed it from 

our table, till the celebrated comedian and epicure Quiz 

introduced it. It required only his affertion to make it a 

delicious fifh, and effe€tually to eftablifh its reputation 

among the moft delicate viands of the times. It is very 

common in the Mediterranean, the Bay of Bifcay, and on 

the French coaft; fo when Ovid terms it rare}, it muft 

have been owing to its delicacy, rather that its {carcity. 
There is a fpecies belonging to this tribe peculiar to 

the Indian feas, termed by Willoughby, faber Indicus, of 

a very remarkable appearance ; the firft ray of the dorfal 

fin extends far beyond the tip of the tail ; that of the 
anal fin is nearly of the fame length ; while the two pec- 

toral fins feem to confift only of a fingle ray, and extend 

almoft to the tail f. 

Ibe Opab |. 

Tus fith belongs to the genus of dorees, although it far 

furpaffes them in magnitude, weighing in fome inftances 

an hundred and forty pounds; meafuring three or four 

feet in length, by two and a quarter indepth. It is fo 

much compreffed laterally, that its greateft thickngfs is 

only four inches. The colour of the opah is a vivid 
tran{. 

* Willough. page 295, where Aldrov. afferts, that it is frequently hung 

ap in the Italian churches, fo renowned for fable. 

+ Rarus Faber. Vide Halieut. $ Willough, Append. ¢. 

|} Opah, or King-fifh, Phil, Tranf. Opah, Brit. Zool. 
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tranfparent varnith of fcarlet, burnifhed over with gold, 
and befpangled with oblong filver {pots of different fizes> 

The breaft confifted of a hard bone, refembling in fhape 

the keel of a fhip ; and the flefh had the tafte and appear. 

ance of beef *. 

The opah has only been four or five times caught on 

the Brzti/b thores ; and as no mention is made of it by 

Linneus or Willoughby, is probably every where a rare 

fith. The fins, as well as the body, are of fine fcarlet ; 

and from the high encomiums lavifhed by thofe who 

have feen it, on its brilliant colours, we are led to fup- 

pofe that it is one of the moft beautiful of the tenants of 

the deep, and to regret its fearcity +. 

® Brit. Zoology. f Vide Sibbald, Hift. Scot. Tab. 6. 

Vor. Il. Da 
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Genus XXXII.—The Scorpion *, 

Te animals of this tribe are found in our feas ; but 

owing to the paucity of their numbers, they have no ape 

propriated name in the Engl/h language. The fpecies 

enumerated by Linneus are three. The leffer fcorpion 

refembles a perch in its external figure ; it is thick in 

proportion to its length, and loaded with an enormous 

head, renderéd frightful by the ftrong {pines with which 
it is befet. 

The colour is a darkifh dirty yellow, interfperfed with 

brown f{pots. The fkin is covered with extremely mi- 

nute fcales, refembling thofe of ferpeuts. Above each 

eye is a {mall fin-like creft, as was obferved in the blen- 

ny ; and at the apertures of the noftrils there is a fecond 

pair. Along the back there is one large fin, which, from 

its lownefs in the middle, has the appearance of two. 

The rays upon the firft lobe are fharp and prickly, thofe 

upon the fecond are cartilaginous. The pectoral fins are 

broad, rounded, and prickly ; each ray projecting 

beyond the membranes, and prefenting a large fpine. 

The ventral fins, which are exactly oppofite to them, 

have alfo a {pine terminating the firft ray +. 

The large feorpion is about five times the fize of the 

above; the colour of a deep red, interfperfed with dark 

{pots; it is bearded below the under jaw, and has the 

opercula 
2 

* Scorpana, Lin, Syft. Scorpana Salviani. 4 Willough. p. 331- 
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epercula of the gills armed at all points with ftrong 
{pines. ‘Thefe weapons are of themfelves fufficiently fore 

midable to thofe employed in the capture of this fifh; 
but they kave been rendered ftill more frightful by a 

belief that they are fupplied with venomous matter. 

Rondeletius mentions a boy who was miferably hurt by 

attempting to place one in his bofom: he is fully per- 

fuaded that the wound was poifonous, and for that reafon 

mentions a prefcription delivered by the ancients as its ~ 

cure. He applied the liver of the fifh, with an addition 
of a bruifed lentifcus, to the wound, and thereby prevent~ 

ed thofe dreadful effets which were imagined to be the 

unavoidable confequences of a ftroke from this animal ||. 

|] Rondel, de pifcib, art. Scorpius, 

Ddz2 



312 THE FLOUNDER. 

Genus XXX]II.— The Flounder. 

Tis genus comprehends the numerous race of fiat fith, 

which keep conftantly on one fide, and refide at the bot- 

tom of the water, from wanting the fwimming bladder, 

They make progrefs with one fide forward, and are, on 

that account, termed plewronectes by the author of the 

Syftem of Nature, who has enumerated feven different 

{pecies belonging to this tribe. The generic characters 

of the flounder are ftrongly marked; The body is flat, 

and one fide conftantly of a different colour from the 

other. The head, as well as the reft of the body, is 

covered with fmall imbricated fcales, and both eyes are 

placed upon the fame fide of it *. 

The fifhes of this genus are many of them excellent 

food, and found in great plenty in our feas, From their 

extreme yoracity, they are not difficult to take with the 

hook and line. Sometimes they have been known to 

{wallow the plummet at the end of the founding hne, 

while the failors were taking the depth of the water t. 

* Guar. Hitt. Pifcium, p. 187. 

4 Britifh Zool. Clafs iv. Gen. 34. 
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The Holibut *, 

"Luts fpecies is called in Scotland the'turbot, though dif. 

ferent from the fifh known in England by that name. It 

is the largeft fith of the flounder kind, and is fometimes 

found on our fhores three hundred pounds weight, while 

thofe in the feas of Iceland and Newfoundland greatly 
exceed even that fize. In Greenland they are alfo caught 

of a prodigious bulk, with the hook and line, off thefe 

bold fhores: There they are cut up into large flips, and 

dried for food to the inhabitants. The holibut is alfo 

common in the Lozdon market ; but where there is fuch 

an abundant variety to choofe, they are deemed a coarle 

unfavoury fifh, excepting the part which adheres to the 

fide fins, which is fat and lufcious, | 

The colour above is an obfcure green, bordering upon 

black ; that of the belly a pure white. The fcales are 

{mall, and the body all over free from fpines ; even the 

edges of the fins have no afperity from the projection of 

the rays. The eyes are upon the left fide of the mouth, 

and the right of the animal. The fin which runs along 

the back, begins above the eyes, and terminates about 

two inches from the tail; that upon the belly has its 

origin about feven inches from the point of the roftrum, 

and terminates in the fame manner. ‘There are two pec» 

toral fins and fix {mall ones on the belly +. 

* Pleuronectes Hyppogloffus, Lin, Syft, Hyppogloffus, Ronde}. 
+ Vide Will. in Pifcem., 
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The Turbot *. 

"Tuts {pecies is excellent food, and grows to a great fize, 

weighing from twenty to thirty pounds. The {kin is 

entirely deftitute of fcales, but is granulated, and has 

different afperities here and there difperfed over it. The 

whole upper part of the body, together with the head 

and fins, is cinereous, and thick. fet with a variety of 

black fpots. The jaws are not furnifhed with a fingle 

row of teeth, as in the cther congenerous fifhes, but are 

exafperated with a vaft number of {mall ones; as alfo the 

palate. ‘The eyes are placed on the left fide, not fo near 

the edge of the back, nor fo clofe to one another, as in. 

the reft of the flounders. The dorfal fin takes its origin 

farther forward than ufual, beginning near the upper 

part of the mouth, and extending till it nearly reaches the 

tail +. 

The turbot fifhery is carried on to the greateft extent 

on the north coafts of England and of Holland. They are 

moft fuccefsfully caught by the hook and line; the method 

practifed by ftaked nets being very uncertain. The 

filhermen of Scarborough are moft expert in their bufi- 

nefs. They go out in large cobles, with three men in 

each; and every fifher has three lines, furnifhed with 

two hundred and eighty hooks apiece. The lines, before 

fhooting, are all three joined together, when they extend 

about three miles, and are faftened with buoys and an- 

chors. They are drawn at every turn of the tide, the 

rapidity 

* Pleuronectes Maxinwus, Lin. Syft. Le Turbot, Belon. 

t Willough, p- 94 
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THE TURBOT. 215 

rapidity of the current preventing them at any other 
time *. 

The bait moft fuccefsfully ufed for all kinds of ground 
fith, is herring, which are caught at all times during 

winter and {pring in the Channel. Next to herrings, the 

lefler lamprey is the moft approved bait: The latter are 

frequently carried by land from Yadcafer, at great exe 

pence; for though the flounders of fome kinds are ex- 

tremely voracious, they are fo remarkably delicate with 

regard to a baited hook, that if a piece of herring has 

been twelve hours out of the water, they will not touch 

hag ae 

Of this genus there are no lefs than ten fpecies known 

to frequent our fhores: wx. the plaife, the common 

flounder, the dab, the fmear dab, the fole, the {mooth fole, 

the pearl, and the whiff; They are of various reputation 

as an article of food, and of every fize, from half a pound 

to three hundred. 

* Brit. Zoology. 4 Brit. Zool, Genus 23. 
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Genus XXXIV.—Chetodon. 

Tus genus confifts of a tribe of no lefs than twenty- 

three different kinds of fith, all of them entirely exotics 

Their generic characters are, an oval body, covered with 

very minute imbricated fcales ; a fmall flat head, with a 

declining roftrum ; a fingle dorfal fin, covered with fcales, 

and rifing high above the back ; two fmall pectoral fins ; 

and immediately oppofite, upon the thorax, two fharp 

pointed ventral ones. ‘The tail is diftin& from the other 

fins, fcaly, and in fome bifurcated*. As the fifhes 

of this tribe are in general inhabitants of a different 

hemifphere, we {hall not tire the reader with a tedious 

repetition of barbarous names, where the hiftory of the 

animals to which they belong is altogether unknown, 

* Guan. Hift. Pifc. p. 338. 
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Section VIII, 

Genus XXXV.—The Gilt-bead. 

Tue fifhes of this tribe are for the moft part inhabitants 

of the South Seas, where they often relieved the want of 

the adventurous Captain Coof and his hungry compa- 

nions. The body is of an oval fhape, carinated, and co- 

vered with very flender fcales: The head is comprefled, 

{caly, and of a moderate fize; the jaws are furnithed 

with teeth, which are covered by the lips, the lower pro- 

jecting beyond the upper. There is but one dorfal, and 

one anal fin ; the pectoral are placed near the belly, and 

greatly fharpened towards the end: the ventral fins are 

Smaller, and placed fomewhat behind them. 

The Lunulated Gilt-head +. 

"Tis fpecies is an inhabitant of the Brityb coafts, where 

it haunts the bold, rocky, and deep fhores. The whole 

genus to which it belongs feed chiefly upon oyfters, and 

other fhell-fifh, which they comminute with their ftrong 

teeth before they enter the ftomach. The apparatus of 

Vo. Ill. Exe the 

t Aurata, Rondelet. Sparus Lunula, Lin. Syft. 
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the mouth is happily adapted for this purpofe ; for they 
are all furnifhed with flat back teeth, refembling the 

grinders of quadrupeds, and fulfilling the fame office. 

Befides thefe teeth, and {mall fharp ones on the fore part 

of the jaw, the inner part of the mouth is lined with cer- 

tain hard bones, which aflift in the arduous work of 

grinding and matlicating their hard food *. 

They are a coarfe fifh, and in modern times held in no 

great efteem, though the caprice of the ancient Romans 

fet a high value upon fuch as were fed with the oytfters 

of the Lucrize lake, perhaps for no other reafon than 

becaufe they were fathionable eating at a certain period : 

They feem, from Marital’s account, to have thought 

meanly of thefe fifh in general +. 

The lunulated gilt-head gyows frequently to the weight 

of ten pounds: The form of the body is deep, refembling 

that of a bream ; the back is fharp, and of a dufky green; 

between the eyes is a femilunar gold-coloured {pot ; the 

fides are of the fame hue, but tinged with brown, at the 

farther angle of the coverts of the gills, there is fre- 

quently a black fpot, below it fometimes a purple one f. 

In this fpecies the teeth are covered with lips; and the 

back tecth are not fo flat as in fome others of the genus. 

There is but a fingle dorfal fin, which ftretches a con- 

fiderable way along the back, and has twenty four rays ; 

the firft eleven fpinous, and the reft cartilaginous: The 

three former rays of the ventral fin are alfo fpinous, and 

the 

* Brit. Zoology. 

+ Non omnis laudem pretiumque meretur, 

Sed cui folus erit concha Lucrina cibus. Lib. xii. Ep. go, 

} Willough. page 307. 
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the others foft. The pectoral fins are long, terminating 

in an acute angle; the tail has feventeen rays, and is 

much forked. In the winter feafon, the gilt-head is 

caught in great abundance in the Mediterianean, and is 

Frequently feen in all the fifh-markets of Lta/y. 
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Genus XXXVI.—The Wraff. 

"Tus fithes of this tribe are diftinguifhed by a flat and 
oval body; fmall imbricated and refplendent fins ; a com- 

ptefled head; double lips covering their long conic and 

blunt teeth. The coverts of the gills are fealy ; the tail 

round ; aud one dorfal fin reaching the whole length of 

the back, having a flender fkin extended beyond each 

ray; The anal fin is diftinguifhed by the fame addition. 

The fcari, fo famous among the ancients, are of this ge- 

nus: they were deemed fuperior to the {fturgeon*. 

Ge/ner quotes from Galen high encomiums on the falu- 

brity of their ‘flelh. Ariflotle, Pliny, Oppian, and Ovid, 

all concur in a vulgar and unphilofophical notion that 

was anciently prevalent concerning the rumination of 

thefe animals: The two firft of thefe authors do not in- 

deed pronounce with confidence, or affert upon their own 

knowledge a fact fo extraordinary, but deliver it as a 

common opinion. 

But whatever ideas the ancients entertained upon this 

fubjeé, it is fo contrary to the analogy of nature, for any 

of this clafs of the animal kingdom to chew the cud, that 

it merits no credit till confirmed by indubitable experi- 

ments. After examining the teeth, throat, and inteftines 

of the falmon, icarus, gilt-head, and mullet, and all thofe 

fifhes that have been confidered as ruminating, none of, 

the 

* Plinii, Lib. ix. ¢. 17, 
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ihe requifites for that procefs are found to belong to 

them. Their food alfo is of fuch a nature, that after the 

fir comminution in the mouth, it has no farther occa- 

fion to be brought back there to undergo a fecond mafti- 

cation. Play indeed aflerts, that the fcari eat grafs and 

weeds ; which, if true, would give a fhew of probability 

to the rumination ef thefe fitbes; but unhappily the fa, 

in moft kinds of thefe fifttes, feems as 111 founded as the 

opinion which it is adduced to fupport }. 

Belon {eems to have adopted the notion of Pliny, as 

far as the food of the f{carus is concerned ; for he ailerts, 

that it is only found around the ifland of Crete, the fea 

in other parts not producing the marine plant upon 

which it fubfifts. Ge/zer, and feveral of the ancients, 

believed that this {pecies, as well as fome others, enjoyed 

intervals of fleep in their fubaqueous retreats; an affer- 

tien which receives no credit from the conformation of 

the eye; which being deprived both of eyelids and a 

nictating membrane, cannot pollibly be fhut f. 

The Scarus J. 

"Tuts animal is of a reddith livid colour, covered witli 

broad tranfparent feales, and diftinguifhed from every 

other fifh, by certain prominent and tranfverfe appen- 

dages on each fide of the tail. The mouth is not very 

capacious, but ftored with obtufe teeth; thofe upon the 

fore 

+ Plinii. Hift. Nat. ubi fupra. $ Gefner de Pifcib, p. 10g, 

§ Scarus, Belonii, Labrus Cretenfis, Lin. Syf. 
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fore part refembling the human, and fitted, as is fuppof= 

ed, for cutting the fubaqueous plants upon which it 

feeds *. Along the back there is a fingle fin, exafperat- 

ed by flender fpines. The belly is furnifhed with four 

fins :.In this fpecies it 1s uncommonly large, and filled 

with juicy fea-weeds, The inteftines and liver are taken 

out, with all the feces, and made into a kind of fauce, 

with falt and vinegar, with which the fiefh of the fcarus 

is drefled and eaten. This is ftill a favourite repaft 

among the modern Greeks 5 who, when they fet in for a 

debauch, take large morfels of this difh, in order to give 

a more exquifite relifh to their wine. ‘The fcari are 

caught in nets, into which there are introduced a number 

of green leaves of a certain fhrub, of which thefe animals 

are fond, 

The Wraffe+. 

‘Lue ufual refidence of our wraffe is the deep rocky 

fhores, where it is taken with a bait; though its ordi« 

nary food is {mall cruftaceous fifhes. Of all fith, this is 

. moft liable to vary in colour; in fome, it is of a dirty 

red ; in others, it is beautifully ftriped, efpecially about 

the head, with the richeft hues of red, blue, and yellow. 

The lateral lines, oppofite to the extremity of the dorfal 

fin, are incurvated: This fin is fupported by twenty-lix 

rays ; the firft fifteen fpinous, and the remainder foft. 

The pectoral fins are large, and yellow coloured ; each 

of 

* Willovgh. p. 306. 

¢ Labrus Tinca, Lin. Sy. Turdus Vulgatifiimus, Will. 
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ef the ventral has the firft ray produced into a long fpine ; 

the three firft rays of the anal fin are alfo {pinous *, 

The roftrum of the wraffe is protuberant, and bent up- 

wards ; and is farther lengthened by two thick ficlhy 

lips, one of which “projects upwards, while the other 

hangs down. ‘The teeth are ferrated, the palate {mooth, 

while the lower part of the mouth is full of prickly 

teeth. 

The wrafle commonly weighs from four to five pounds: 

In its general figure it refembles a carp. Their flefh is 

neither palatable nor nutritive. By the French, as well 

as the Exgli/h, it is called the old wife, a name of which 

it is not eafy to affign the origin. There are feven or’ 

eight diftiné& {pecies of the wrafle enumerated by Mr. 

Pennant among the Briti/b filhes ; thefe, however, are 

charatterifed by differences fo minute, that a particular 

defcription of each would afford but little information }, 

* Willough. p. 320. + Brit. Zool, Clafs iv. Gen, 25, 



iS] be as SCIAENA. 

Genus XXXVII. Sciena. 

"Tue fithes of this genus are wholly exotic; and are 

chara¢terifed by an oval, comprefled and carinated body : 

The fcales are very minute, fmooth, and towards the 

back and belly raifed and loofe. The jaws are of un- 

equal length, furnifhed with a great number of tharp, in- 

curvated teeth, that are covered by two thick lips. They 

have a fingle dorfal and anal fin, with a loofe appendage 

beyond the rays: The ventral fins are placed on the 

thorax, a little behind the peCtoral, and_are fharpened at 

the point *. A great part of the fifhes belonging to this 

genus are black, and obtained the narfes of fea-crows, ra- 

vens, and umbres, from the old naturalifts. Some of 

them are peculiar to the Brazélian coafts, where they are 

diftinguifhed by the original Jndzan names. 

The Sea-Crow +. 

‘Tuts fpecies is of a black colour, in fhape refembling a 

perch ; the ventral and anal fins are black, as if dyed 

with ink ; the back variegated with undulating lines, of 
dark 

® Guan, Hitt. pif. p. 140. — ¢ Coracinus, Rond, Umbra, Salvianic 
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dark brown and blue. The fnout is fharp; the mouth 

“capacious, and inftead of teeth is roughened with {mall 

afperities: around the roftrum are various {mall aper- 

tares; thofe of the neftrils wide, and placed near the 

eyes. On the back are two fins, fo clofely adjoining, 

that they appear fingle and contiguous. The umbre, 

a fpecies belonging to this tribe, is caught in the Med?- 

terranean, and fold in the markets of Rome, where it is 

ealled ombrina. 

sar} = hy Vor. II. 
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Genus XXXVUL—The Perch. 

Turs genus comprehends no lefs than thirty-fix dif 

ferent {pecies, very few of which frequent thefe feas, 

and their hiftory is on that account but imperfectly 

known. Only five kinds of the perch are found in the 

lakes and on the coafts of Britain ; the river perch, the 

fea perch, the baffle, the ruffe, and the black perch *. 

Some fpecies of this tribe have one, and others two 

dorfal fins; fome have the tail bifurcated, which in 

others terminates in a ftraight line. The body is ge- 

nerally oblong, laterally compreffed, and covered with 

hard feales. The jaws are of unequal length, large, and 

arcuated ; the teeth are incurvated, and arranged in fe- 

veral rows. The eyes are large and protuberant, cover~ 

ed with a nictating membrane, and fituated at the brink 

of the forehead +. 

Thefe animals are remarkably tenacious of life; fome 

of them, particularly the river perch, have’been carried 

fixty miles among ftraw, and have fuivived the journey. 

Their fins are fo prickly, that they are faid to defy the 

attacks of the pike: this, however, is only true with re- 

gard to the larger perches, if it can be credited at all; 

for there 1s no animal which the pike will more readily 

devour than a imall perch. From the eafe with which 

the river perch is taken and tranfported, it has become 

the 

® Britifa Zool, + Guan, Hitt. pile, rate 
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the moft common inhabitant of our fifh ponds, and af- 

fords a very wholefome and palatable food. 

The River Perch *. 

Tur ancients were acquainted with this fpecies ; and 

among them it was deemed one of the firft delicacies of 

the table.” 

Nec te, delicias menfarum perca, filebo 

Amnigenos inter pifces dignande marinis. AvsONTUs, 

Rondeletius, and after him Ge/ner, blames the phyfi- 

cians in his time for ordering the river perch to their 

patients in febrile diforders, after a prefcription of Galen, 

who meant the fea perch, a fifh much lighter, as he al- 

leges, and eafier of digeftiont. Experience, however, 

has fhewn that this diftin€tion is made without a differ- 

ence; both the fea and river kind being found equally 

palatable and falubrious. In the time of Willoughby this 

prejudice againft the river perch had been forgotten: He 

approves of the tafte of 4u/onius,,in deeming the fleth of 

this animal a great delicacy. 

The river perch is eafily caught with common earth 

worms, or {mall frogs, for a bait; and is fo voracious, 

that the angler, who falls in with a fhoal of them, will 

fometimes kill the whole. This fpecies feldom grows to 

a large fize, few being found above five or fix pounds, 

Bf 3 the 

* Perca Fluviatilis, Rond. Une percke d¢ Riviere, Belon, 

¢ V de Rond. apud Will. p. 292, 
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the greater number being far inferior even to that mage 

nitude. The body is deep and oval fhaped; the {fcales 

rough; the back much arched ; the fide line nearer it 

than the belly. A minute defcription of a fith fo common 
would be unneceflary, 

The Bafe*. 

Tus fith is diftinguifhed by an uncommon degree of 

voracity, and hence was termed a wolf (/upus) by Ovid}, 

a name generally adopted by fucceeding writers. In the 

falt water pools of Jtaly, it fometimes attains toa prodi- 

gious fize, and’ weighs fifteen pounds ; ; the flefh 1s ex. 

tremely grateful to the tafte{: In the ‘lakes they are fre- 

quently found by the fifhermen frozen to death, as they 

fuppofe, but more probably fuffocated by the exclufion of 

the air from the furface of the water; a circumftance 

from which Willoughby takes occafion to caution thofe 

who keep them in ponds to break the ice frequently du- 

ring the continuance of froft §. This fpecies inhabits in= 

difcriminately lakes, rivers, and the fea; to the former, 

however, they probably, afcend from the fea, for they do 

not feem to breed in frefh water. 

Upen the back there are two fins, both radiated with 

{pines: behind the anus another rifes and proceeds to- 
wards the tail, ftrengthened with fourteen rays; the three 

firft fpinous: The pectoral and -ventral fins have each a 

mixture of prickly and cartilaginous rays. The {fcales 
\y of 

* Lupus, Rondel. Perca Labrax, Lin. Syft. 
‘+ Halieut. p. 112. t Rondelet. p. 268, 

§ Ichthyol. pe 27% 
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of this fifh are of a middle fize, very thick fet, and ada 

hering clofely to the body. 

There are varieties of this fpecies; fome variegated, 

with dark {fpots, and others of an unmixed colour. The 
ruffle of the Ezgli/h belongs to this genus ; it is the fmall- 

eft of the tribe,.and is fouhd in our ftreams, where it 

frequents the deepeft parts of the water, and is remark= 

ably gregarious ; large, fhoals being found in the’ fame 

pool. It is of a much more flender form than the perch, 

and feldom exceeds fix inches in length, 

ed 
; 
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SECTION II. 
* 

Genus XXXIX. Jhe Stickle-back. 

gery genus is readily known by the formidable fpines 

which rife from the back of the greater part of the fifh that 

compofe it. There are eleven fpecies enumerated in the fy- 

{tem of nature, three of which only are inhabitants of our ri- 

vers and fhores; namely, that with three; that with ten, and 

that with fifteen {pines upon the back. The former are feen 

in inimenfe quantities in the fens of Lincolnfbire, and the 

rivers that:flow from them, At Spalding, they appear once 

every feven or eight years, in the Welland, where they 

mount the river in fuch vaft cotumms, that they are ufed 

In manuring the land. An idea of their numbers may 

be formed, from a circumftance mentioned by Pennant, 

of a man earning four fhillings a-day by taking and fell- 

ing them to the farmer at an halfpenny a bufhel *. The 

caufe of thefe temporary migrations of the ftickle-back, 

is fuppofed to arife from the vaft quantities wafhed out 

of the fens by the floods, and colle&ted in fome deep hole, 

till overcharged with numbers, they are obliged periodis 

cally to attempt a change of habitation. 

The body is oblong, comprefled, and frequently co- 

vered with rough fecales. The fnout is long; and the 

mouth thick fet with fmall granulated teeth. There is 

one dorfal, and one anal fin; the pectoral are fmall, and 

fharp pointed, fituated upon the thorax, which is cos 

vered with /evta or bony plates. 

* Britth Zoology, Clafs jv. gen. 2% 3 
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The Three-Spined Stickle~Back *. 

9 

"Tuts {pecies is broad, and compreffed laterally : it {ele 

dom exceeds two inches and a half in length; is of an 

olive green upon the back ; the belly white: Ip fome 

the throat and belly are red. Before the dorfal fin there 

are three fharp {pines which can be raifed or deprefled at 

pleafure ; behind the anus there is one, fometimes two, 

Rill ftronger, which are fixed to a bony plate. The ten- 

{pined ftickle-back is of a ftill fmaller fize, and a more 

{lender form ; the fides are {mooth, not plated as ia the 

preceding fpecies. The fifhers aflert, that this animal is 

produced fpontaneoully, and from them fithes of various 

kinds : The foundation of this extravagant notion, is their 

obferving them in ponds newly dug, where, in the courfe 

of a few years, different fifh have been found. We have 

already affigned our reafons for thefe appearances, with-= 

aut having recourfe to fuch an ill-founded hypothefis +. 

Lhe Fifteen-Spined Stickie-back +. 

Scuonretor firft deferibed this animal, which is an inha- 

bitant only of the fea, and is much larger than any of the 

two 

* Gafterofteus acnleatus, Lin. Syft. StickJe-back, or Sharpéing, Will. 

t Vide Chap. i, fect. 4. OF the generation of fiihes. 

t Aculeatus marinus major, Will, Gaftcrofteus Spinachia, Lin, Syft, 
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two preceding. The body is flender, being only an inch 

thick, and nine long; towards the tail it is quadrangu- 

lar, and extremely {mall: ‘The whole fkin is fmooth ; 

black upon the upper part, and filvery upon the lower. 

It has two pectoral fins, one dorial, rifing in a triangular 

form from the middle of the back; between which and 

the head there are fifteen unconnected fpines, inclining 2 

little towards the tail; on the middle of the belly there 

are two, at the anus one: The fins of the belly are want-— 

ing. The fpecies inhabits the Baltic and German ocean, 

particularly the coafts of the Netherlands ; it ‘is called 

érsfkrupper. Willoughby is miftaken in fuppofing, that 

jt is never found on the coafts of Britain *. 

* Ichthyolog: p. 3403 
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{2 

Genus XL.—The Mackrel *. 

eae is one tribe of thofe fhoals of migratory fifhes, whicti 

annually vifit our coaft; and it is perhaps among the 

moft celebrated of that clafs; both for its numbers and 

the delicacy of its food. They are gregarious in their 

habits ; and while other fifhes continue in out vicinity all 

the year round, and proul along the fhore in fmal] num- 

bers, or folitary, thefe in a compact band vifit their ac- 

cuftomed haunts at ftated feafons with fo much regula- 

rity, that you can pronounce with certainty the time of 

their appearance. 

What impels the mackrel and other migratory fifhes to 

undertake fuch diftant voyages, what direéts their courfe, 

and what fupports them upon their paflage, are fubjects 

on which naturalifts have indulged in all the licence 

of conjecture, without being able to form any fatisfacto- 

ry determination. Some have imagined,-that we owe 

ihe vifits of the whiting, the haddock, and the mackrel, 

rather to their fears than their appetite; and that they 

are driven upon our coafts in endéavouring to avoid the 

purfait of their deftroyers. Jt is, however, more proba- 

ble, that they approach the fhore in queft of food, which 

is found in greater plenty there than in the depths of the 

feat. 

Vor iil: Gg It 

* Scomba, Rondel. Scomba, Scomba, Lin. Syf. 
f Goldfmith’s Nat. Hilt. vol. vi. p. 326; 
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It is to be regretted, that the mackrel, though perhaps 

the moft palatable of all the gregarious fifhes, is leaft ufe- 

ful, owing to its extreme tendernefs, and inaptitude for 

earriage: It is capable, indeed, of being preferved by 

pickling and falting ; amethod, which we are furprifed to 

find is only praétifed in Cornwall, where this food proves 

a great relieve to the poor during winter *. 

The ancient Romans were juft to the merits of this 

filh ; for among them it was held in high efteem, efpe- 

cially on account of the garum, a celebrated pickle, that 

gave a high relifh to their fauces, befides being medici- 

nally ufeful}. According to Be/on, this precious pickle 

is ftill in falhion at Conftantinople. Formerly it was pre- 

pared from different kinds of fifhes; but that procured 

from the mackrel was deemed preferable: The beft was 

made at Carthagena, vaft quantities of mackrel being ta- 

ken near an adjacent ifle, called from that cireumftance 

Scombraria t. : 

‘The mackrel is eafily taken, by a variety of baits; but 

the capture always fucceeds beft during a gentle gale of 

wind: a coloured feather, or a piece of fcarlet cloth, is 

often found fufficient to allure thefe dim-fighted animals 

to deftruction. In {pring their eyes are covered with a 

white film, which renders them half blind, till it as caft 

fome time in the fammer. 

This fifh is probably found in all the Ewropean feas, 

being univerfally known in that quarter of the globe. It 

feldom exceeds two pounds weight in the common f{pecies, 

and its body is of a very elegant form, and beautifully 

variegated 

* Borlafes Cornwall, p. 269. + Plinii, Lib. xxxi. cap. 8. 

& Straba, Lib, ili, p. 109. 
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wariegated with the fineft hues of green, blue, and fil- 

ver *, The common mackrel is froma foot toa foot 

and a half; the body thick, round, and flefhy, but ta- 

pering to a flender point as it approaches the tail, which 

is bifurcated. The feales are fo fmall as to be hardly 

perceptible ; behind the anal and fecond dorfal fin there 

are feveral protuberances or f{purious fins, both above 

and below: Thefe may be deemed the diftinguifhing 

marks of this animal, which is too well known to re- 

quire a more particular defcription, 

The Tunny t. 

“Luis {pecies is well known in the Mediterranean, which 

they annually enter from the 4¢/antic ocean; and are ta- 

ken by the inhabitants of the coafts of Spain and Italy 

as they advance. They were fuppofed by the ancients 

to breed in the Levant, and Palus Metis. Some of them 

grow to an immenfe fize, weighing above four hundred 

pounds; a magnitude which feems altogether incompati- 

ble with the fhort life which the ancients allotted to thefe 

animals: Both Plmy and 4riffotle aflert, that two years 

is the utmoft period of the life of a tunny §. 

A very extenfive tunny filhery was carried on by the 

ancients in the Meditcrranean ; particular ftations being 

G g2 fixed 

* Britith Zoology, gen. 29. + Willough. p. 18x, 
Thunnus, Rondel. Scomber Thunnvs, Lyn, Syft, 

Hift, Anim. Lib. ii. cap. 13. 
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fixed upon for that purpofe, near fome promontory *, 

where a man was placed to give notice of the motions of 

the fifh, and warn the fifhermen below. It is from one of 

thefe precipices, that the lover in Theocritus threatens to 

leap, with a view of foftening the rigour of his mittrefs’s 

cruelty +, The manner of taking the tunny in nets, as 

it is at prefent practifed, is perhaps fimilar to that of the 

ancients; many of the fifhing ftations are exadtly the 

fame. The trade is ftill carried on to a great extent: 

when taken, the fithes are cut into pieces and falted up in 

barrels, in which ftate they are exported to all the neigh- 

bouring countries. The abdomen is reckoned by far the 

moft delicate part of the fifh : it is cut feparately, and 

fold to the nobility and wealthy citizens of Nome, under 

the name of taremtello f. 

The tuuny frequents the Exg/i/b coafts, but not in the 

fame numerous fhoals that are feen in the Mediterra- 

zean§. At is allo pretty common in the lochs on the 

weftern coafts of Scot/azd, where it comes in purfuit of 

herring, and often during night frikes into the nets, to 

the great damage of their owners. In the morning, when 

the nets are drawn by the fifhers, the tunny watches near 

them, for any fifh that may chance to drop out. The 

fifhermen avail themfelves of this avidity for prey in the 

tunny, and baiting a hook with a herring, they feldom 

fail to take him. 

The fleth of the tunny, when recently taken and cut 

up, has the appearance of raw beef; but after boiling, it 

turns pale and taftes like falmon. They are about eight 

feet 

* Thefe were termed Ovysxortia. + Vide \dyllia. 

} Vide Salvian. apud Will, § Britith Zool. 



THE TUNNY. 237 

feet in length, the body round, thick, and flefhy; but 

growing flender towards the tail, where it has an angular 

fhape. The two fins on ‘he back are each ftrengthened 

by fourteen {trong fpines ; thofe of the firft are capable of 

being deprefled, and folding fo clofely into a fulcus in the 

back, that they become imperceptible. Behind the anal 

and fecond dorfal fin, there area number of fmall {pu- 

rious ones both above and below. 
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GENuS XLI.— The Surmullet. 

Tars genus comprehends the three fpecies of mullets ; 

all fifhes of the moft delicate kind : fome of tiiem were in 

fuch requeft among the Romans, that they were bought by 

the private citizens for their weight of filver. It wasin 

the purchafe of this fifh, above all others, that the 

wealthy fenators fhewed their extravagance and fenfuali- 

ty. ‘Sfuvenal and Pliny afford ample teftimony of the 

luxury of their age, which, happily for manktad, has 

never been equalled in any cther period of human focie- 

ty *. An inftance of fixty-four pounds being paid for a 

fith of three pounds weight, is recorded by Pliny +. 

But the manner of drefling and eating thefe fith, ftill 

more than the extravagance of the price, fhewed the epi- 

curifm of the ancient entertainments. The mullet 

was not reckoned worth a farthing if it did not die in 

the hand of your gueft. There was water kept in the 

eating room into which the living animal was put, and 

_ from thence conveyed immediately to the flew, where it 

was dreffed, which was al-o in the fame apartment, and 

under the table; from thence the fifh was placed upon it. 

It 

* Mullum fex millibus emit, quantem fane paribus fiftertia libris. 

This fum is equal to 481. 8s. 9d. Juv. Sat. xv. 

+ That of Afinius Celer, aman of confular dignity, Vide Lib, xx, 

top. 17. 



THE sURMULLET, 239 

It was cuftomary to put the mullets into glafs vafes, 

that the company might be entertained with the various 

changes of their rich colours as they lay expiring *. It 

was 4picivs, that prince of gluttons}, that firft hit upon 

the ingenious invention of fuffocating them in the exqui- 

fite Carthaginian pickle, and afterwards procuring a rich 

fauce from their livers. 

The Striped Surmullet >. 

Tuerz are three {pecies of this genus, the red and the 

ftriped, which are fometimes found in the Briti/b feas, 

and the king of the furmullets, a fifth peculiar to the 

Mediterranean, and deftitute of the two cir77 which hang 

from the chin of the other fpecies. The ftriped furmullet 

is about fourteen inches in length, and weighs about two 

pounds and an half. The body is thick; the {nout blunt, 

and from the lower fide of it hangs two beards, about an 

inch and an half long. The fins are of a beautiful red, 

and yellow ; the colours of the body vary in their hues, 

into a thoufand different fhades, while the animal is dying. 

* Vitriis ollis inclufi offeruntur, et obfervatur morientium color, ques: 

x multas mutationes luctante fpiritu vertit. Seneca, Nat. Quaft. lib. 3, 

+ Nepotum omnium altiffimus gurges. Pliny, lib. x. c. 48. 

4 Mullus major, Will, Mullus Surmuletus, Lin, Syf. 
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Genus XLIL.—The Gurnard. 

"Tue diftin@ive chara@ters of this tribe, called by Lite 

neys trigla, are, a f{caly body, of an uniform fhape, com- 

prefled laterally, and attenuated towards the tail. The 

head broader than the body ; and floping towards the 

{nout, where it is armed with {pines ; the upper jaw di- 

vided, and extending beyond the lower. The eyes are 

far from the roftrum, near the top of the head large and 

prominent, particularly the upper margin of the orbits. 

The two dorfal fins are unequal; the firft fhort, high, 

and aculeated; the fecond, long, floping, and radiated. 

The ventral and pectoral fins are uncommonly large ; and 

from their bafe there hang three loofe and flender appen- 

dages *. 

To this genus belongs the flying fith of the failors, or 

trigla volans of Zimnaus, remarkable for the length of 

the pectoral fins, which it fometimes ufes for the pur- 

pofe of flying. ‘There are two fpecies of the gurnard 

that participate in this manner the powers of the fea- 

thered race; they are both found only in warm lJati- 

tudes, and nature has probably vouchfafed them this en- 

dowment, to enable them to efcape from their numerous 

purfuers below. It is a curious fpeétacle in the intra- 

tropical regions to behold a thoufand of thefe fifhes, all 

darting 

* Guan. Hift. pifc. p. 148. 
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darting from their native element; and while they en- 

deavour to avoid the purfuit of the dolphin below, fall- 

ing into the power of enemies flill more dextrous and in- 

veterate in the aereal element. ‘The flights of thefe am- 

biguous animals are but fhort ; for as foon as their wings 

dry, they drop back into the fubjacent waves without 

a poflibility of rifing till they are again wetted there: 
it is from the fudden drying of their wings, that they of- 

ten fall upon the decks of veflels, particularly thofe that 

double the Cape ef Good Hope. Thefe fifhes are feen in 

the Mediterranean, but feldom venture farther from the 

line; none of thofe that frequent tbe Britz/b feas are cas 

pable of rifing from their native element *. 

The Gray Gurnard}. 

‘Tur colour of this fih, upon the back, is a dirty green, 

variegated fometimes with black, but more frequently 

with clay-coloured fpots: Below the lateral line, which 

is remarkably rough, the colours are more diluted, and 

the white fpots more frequent, till you approach the 

belly, which is filvery. The head is large, covered with 

bony plates, of which the higheft that covers the top of 

the head, runs backwards, and terminates in two fharp 

horns or fpines. ‘The f{nout, and upper part of the eyes; 

are alfo fortified in the fame manner by fpines. The 

Von, Il. Hh jaws 

* Vide Willough. et Marcer. de pifcib. Bray, 

+ Gurnardus Grifeus, Will, Trigla Gurnardus, Lin. Syf. 
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jaws, and the whole inner part of the mouth, are covera 

ed with very {mall teeth. The eyes are large ; the irides 

of a filver colour, with a tin@ture of brown: The noftrils 

are {mall, and placed on the fides of the roftrum: On the 

extremity of the gill covers, is a thick, fharp, and long 
fpine. The firft dorfal fin confifts of eight fpiny rays ; 

the fides of the three firft tuberculated: The fecond has 

nineteen rays, and is lodged, like the former, ina groove, 

rough on each fide. The pectoral fins are long and tranf- 

parent, and fupported by ten rays ; from their bafe hang 

three beards*. The Britz/h filhes of this genus are, the 

tub fifh, the feraphine, the ftreaked, the gray, and red 

gurnard, and the piper; the laft, Romdeletius has termed 

the lyre, on account of its bifurcated roftrum, which 

fomewhat refembles that inftrument among the ancients. 

The whole of this genus is excellent food. 

® Britih Zoology, gen, 3x. 
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Drivisten 1V.— Abdominal Fifhes. 

SECTION X. 

Genus XLIII.—The Loche. 

Weare now come to the laft divifion of the {pinous 

fifhes, termed by naturalifts, the abdominal, from the fi- 

tuation of their ventral fins, which are placed far behind 

the pectoral in the abdomen. The loche, or cobitis of 

Linneus, which is placed at the head of this tribe, is 

perhaps the moft unfhapely of the whole race. The 

body is compreffed laterally, and nearly of the fame depth 

from the head to the tail : It is deftitute of that fymmet- 

ry and elegant tapering form, which is chara€eriflic of 
the greater part of fifhes. The fcales are deciduous, and 

fo {mall as fcarcely to be perceived. The back is mar- 

bled with brown fpots, upon a paler ground of the fame 

colour; the belly, a dirty white *. 

Linneus has five {pecies, that are peculiar to our rivue 

jets. The loche feldom attains to the fize of four inches; and 

is rendered hideous by a beard that projeés all round the 

fnout- Forbidding, however, as this animal may feem, 

we are told our {portfmen fometimes fwallow it down 

alive in a glafs of wine +. 

H hi2 The 

® Guan, Hilt. Pilcium, p. 205+ ¢ Britith Zoology. 
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The body is fmooth and flippery, and almoft of equal 

thicknefs; the two dorfal and caudal fins are marked 

with {mall fpots, the latter fomewhat rounded, and barr- 

ed with ftripes of black. This difgufting fifhh, which 
conftantly crawls at the bottom of our rivers, is by fome 

reckoned a delicate food, when made into a kind of 

fauce. They generate commonly in the montb of April, 

among the long aquatic weeds about the brink of the 

rivers f. 

+ Willough. page 265, 
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Genus XLIV. Anmia, 

Orr this genus there is only one fpecies, diftinguifhed by 

the baldnefs of the forehead, which appears as if excorie 

ated. The body is flender, a little comprefled, and co. 

vered with imbricated and flexile feales; the head is bony, 

rough, and flattened; the jaws of equal length, and fur- 

nifhed with a number of fharp erect teeth ; the tongue is 

obtufe ; the palate armed with two teeth; near the eyes 

are two apertures of the noftrils ; and not far from them 

are two beards. 

There is only one dorfal fin rifing from the middle of 

the back, radiated and floping ; the ventral and peftoral 

fins are fmall ; the former placed behind the equilibrium 

of the fifh, in the abdomen. The tail is rounded, fyp-« 
ported with rays, and fhort |]. 

|| Guan, Gen, Pifcium, p. 208, 
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Genus XLV. Silurus*. 

A variety of exotic fithes are contained in this tribe ; 

that which we fele& for defcription is found in the Da- 

nube and Veftula, fometimes in the Rbzme, and the lakes 

of Germany. It grows to the length fometimes of fix- 

teen feet, and weighs an hundred and fifty pounds. At 

Vienna, Willoughby obferved them of this prodigious 

bulk +. The belly feems as if worn by continual rub- 

bing on the ground, whence it is probable that the filurus 
frequents the bottom of the water. It is extremely vo- 

racious, and deftructive to other fifh wherever it appears: 

by many it is commended as an article of food, when 

fkilfully dreffed. 

This animal refembles the eel in colour, and that vif- 

cous fubftance with which the body is covered. The 

belly and fides are variegated with large {pots of black 

and white, and the whole is deititute of fcales. The 

head is broad, and much flattened. When the jaws are 

open, the gape of this fifh is tremenduous ; for it extends 

almoft the whole length of the head. Before the eyes 

there are two antennz, refembling the feelers of infects, 

and probably deftined to ferve the fame purpofe. From 

the under lip, there hang four fimilar feelers, which the 

animal is faid to caft annually f. 

The 

* Silurus Rondel. The Sheat-fifh, Will. 

t Ichthyology, page 128. Vide Gefherum apud Will, 
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The dorfal fin is fmall, having only three rays ; ftom 
the anus to the middle of the tail, there is a very long 

fin, fupported by twenty rays; the pectoral fins have 

each a ftrong fpine projecting from the firft ray, which 

the animal probably ufes as an inftrument of defence. 
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Genus XLVI.—The Teuthis. 

"Tue two fpecies which Linnens has arranged under thig 
genus are both exotic filhes. The generic characters are, 

a cylindrical body, covered with tuberculated fcales, 

which give the animal fomewhat of an angular fhape. 

Thefe fcales are thinly fet, fcarcely imbricated, and are 

extremely rough to the touch. ‘The head is broad, flat- 

tened horizontally, and floping towards the fnout, which 

is obtufe. The mouth is deftitute of teeth; the eyes 

diftant from the fnout, placed almoft on the top of the 

head, and covered with an entire nictating membrane. 

On the inner fide of the lips are innumerable cirri, which 

ferve the animal inftead of teeth *. 

A Braziliin filh, termed by the natives guacari, be- 

longs to this genus. The fins are in general fupported, 

by very ftrong fpines. The tail, which in the lower di- 

vifion is about three inches in length, and two in the up- 

per, is f{upported by very ftrong fpines. The whole head 

is covered with a rough kind of fhell; the feales of the 

body triangular, and arranged in rows, forming a ftrong 

coat of mail, well adapted for defence}. The whole 

body of this fifh is of a fafron colour, diluted towards 

the belly, but deep upon the fides and back ; over this 

ground there is difperfed an innumerable quantity of 

{mall brown fpots, refembling muftard feeds. The na- 

tive Brazilians eat this filh; but after the bulky tegu- 

ment is fubtracted, very little flefh remains, and that of 

no exquifite quality. 

* Guan. Hitt. Pifcium, p, £83. + Willough. page 277. 
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an 

Genus MLV IL Sulnds, 

‘This family contains feventeen fpecies, many of which 

are perfe&ly familiar to the inhabitants of this ifland, 

being found in all its lakes, rivers, and, fhores. The moft 

remarkable for beauty and utility is the common falmon, 

whofe external figure may vie in elegance with that of 

any fifh that fwims, and whole. fiefh is well Known over 

all Eur ope for its agreeable tafte and nutritive quality. 

A minute defcription of the parts of the common fal- 

inon would be fuperfluous., It is found over all the north 

of Europe and Afia, from Britain to Kamfchatka*; but 

does not venture into the warm or intratropical latitudes. 

It is frequent as far north as Greenland, and is feen in 

fome of the rivers of France ; but none have been caught 

fo far fouth as the Mediterranean f 

The falmon is an ocean fifh, and therefore is only 

found in thofe rivers and lakes that communicate with 

the fea. As the ancient Greczans never extended their 

empire to the ocean, they were unacquainted with this 

excellent fifh ; and hence their language has no name to 

diflinguifh itt. The extent of the Roman territory gave 
them many opportunities of being acquainted with the 

falmon;' 2 and in their language it has a nanfe from which 

outs is borrowed; the word féems to exprefs its bounda 

ing or leaping |f. 

Vot. III. Ti | Among 

* Hitt. of Kamfch. p. 143. + Rondel. Flavial. 767, 
# Gefner, apud Will. p. 189. | A Salio ut videturs 
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“Among feveral nations the falmon has different name, 

according to the age of the fifh. The ancients diftin- 

suilhed them into falmones, fartones, and falares, accord- 

ing to their age *. In Emgland, the inhabitants of Yorks 

Jbire call thofe of the firft year, fmelts ; of the fecond, 

{prods; of the third, morts; of the fourth, fork-tails ; 

and of the fifth, half filh; for it is not till the fixth year 

that this animal attains its full fize. 

There are falmon-fifheries in Iceland, Norway, and 

Lapland}, but no where are they carried on to greater 

extent than in Britain and Ireland; the fithery of Co/- 

vaine in the latter kingdom being an inexhauftible fund 

of provifion and of wealth. 

The long migrations of the falmon at the fpawning 

feafon is, perhaps, the moft extraordinary part of - its 

hiftory. [t annually mounts rivers, fometimes to the 

diftance of feveral hundred miles, till it finds a place in 

their gravelly bed, fit for depofiting the feeds of a future 

family. There are hardly any obiiraGions which it will 

not overcome, to attain this purpofe. It eafily makes its 

way againtt the moft rapid current, and will leap up cas 

taracts of an aftonifhing height. In endeavouring to fur- 

mount thefe perpendicular falls, it often fails in the ats 

tempt; and tumbles back into the water, and thus is. in 

fome places caught in bafkets placed below the current. 

The manner of depofiting their fpawn, after having 

performed thefe arduous journies,; is curious. When a 

proper place is felected ‘for the purpofe, the male and fe- 

P) male 

* Teqne inter geminas fpecies neutrumgq. & utrumque, 

Qui necdum Salmo, nec jam Salar, ambiguufgue ; 

Amborum, medio Fario, intercepte {ub xvo. Avusons 

+ Hackluyt, Voy. I. 4z6. 
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male unite in digging a pit of eighteen inches deep, into 
which the former ejects his fmelt, and the latter her 

fpawn: The place is carefully covered up with their 

tails, which at that period are worn bare. In this fate, 

the {pawn lies buried from December till Spring, if not 

dilturbed by violent floods ; while, in the mean time, the 

parent fithes haften back to purify and ftrengthen them- 

felves in the fea; for, after fpawning, they are lean and 

flabby. It is when they firft leave the fea that they are 

plump and vigorous ; and fuch as are in that condition 

have a number of infecis adhering to them above the 

gills *, - 

About the latter end of March, the ova begin to exs 

clude the young falmon, which are then refufcitated, and 

{warm in numbers, of which it is difficult to form any 

idea. They are then termed fry in Scotland, and {melts 

in the fouth of the ifland ; and they remain in the frefh 

water till the arrival of a flood, by which they are fwept 

down into the fea, In June, the young faimon begin to 

appear again in the rivers, in dropping fingle filh: there 

they increafe with amazing rapidity in fize; for in June, 

when they appear firit in the rivers, they are only about 

a foot or fourteen inches in length; and in Augutft fome 

are feen eight and nine pounds. 

The quick growth of the falaon is by no means oc- 

eafioned by the voracity.of thefe filh ; for all the fither- 

men agree, that no food is ever found in their ftomach. 

Perhaps this may be owing to a temporary neglect of 

food about the feafon of fpawning or fecundation, as is 

the cafe with the fea-lions. It is well known that the 

Lia angley 

¥ The lernex Salmonez, Lin. Syf, 
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angler takes them fuccefsfully with the fly, the worm, 

or fmall filh, an evident proof that thefe are the animals 

on which they feed. 

At Berwick on the river Tweed, the capture of the 

falmon is immenfe during the month of July. At that 

feafon, they are falted, and barrelled’ up for exportation : 

Even the immenfe confumption of Lozdon not being able 

to keep pace with the vaft loads that are daily taken. 

Upon the Tweed there are above forty different 

filheries, extending about fourteen miles up the river, 

which are rented at the fum of 54001. annually : The 

expence of fifhing-tackle, fervants wages, and other re- 

quifites, amount nearly to an equal fum; fo that upwards 

of 10,4co1. muft be obtained by the different leflees, 

before they can clear their expences ; and hence, 208,000 

falmon muft be caught there, upon an average, every 

year, before any profit can accruc to the tenants. 

The fifhing feafon commences on the 30th Novem- 

ber, and ends on Michaelmas days The corporation of 

Berwick are confervators of the fithery, part of which be-~ 

longs to that town. ‘The river being the boundary of 

the two nations, the whole north fide is Scotch propers 

sais 

>) The rivers both of Scotland and Jreland abound with 

thefe fifh ; and a pretty extenfive capture is made in 

fome of them. The mode of preferving them is nearly 

the fame with that practifed in Berwick, and the markets 

are fimilar; for in thefe kingdoms they begin te export 

during the fummer months, after the Lomdon market ts 

fupplied. Wery fevere laws were enaéted in Scotland 

for the prefervation of falmon. So late as the reign of 

‘Fames 

* Vide Britith Zoology, Gen, xxxiii, 
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Sames 1V. killing this filh was’ made capital after the 

third offence; before that period, the culprit might re. 

deem his life *. 

"> Various caufes have of late operated to the prejudice 

of the Britz/b trade in this important article. The great 

increafe of the New/oundland filhery has reduced the 

price of falmon in the foreign markets, while the gradual 

increafe of knowledge throughout Furope has led to a 

much greater relaxation in the difcipline of the Romi 

church, and particularly in the article of abftinence; a 

regimen which is daily lofing credit as a {piritual reftor- 

ative. ‘And to thefe circumftances we may alfo add, the 

great improvement in agriculture that has every where 

taken place in thefe kingdoms within the laft fifty years ; 

which, by the frequent application of lime upon the foil, 

has probably greatly diminifhed the number of falmon, 

as well as of other river fithes. 

Lhe Sea-trout ts 

"Tus fpecies is larger than the common, and differs from 

jt in its habits and colour, as well as in fize. It annually 

migrates like the falmon, from the fea; and after having 

depoufited its fpawn, it again returns to its favourite refi- 

dence in the ocean. The fhape is more thick than that 

of the river-trout, and its weight fometimes above three 

pounds, 

* Vide Regiam Majeft. Rob, III. cap. 7. 

} Salmo Trutta, Lin, Syft, Trutta Salmonata, Will, 
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pounds. It differs from the {almon, in haying the taif 

terminating ina firaight line. The head is thick, {mooth, 

and dufky ; the back is of the fame colour, but grows 

fainter towards the fides, which are marked with large 

irregular {pots of black. The flefh, when boiled, is paler 

than that of the falmon, but grateful fo the tafte *. 

A®iother fpecies, or perhaps, variety, of the trout, is 

the famlet, the fmalleit of the kind, and by fome ac- 

’ counted the fry of the falmon at a particular flage of 

their growth: but as this fpecies remains in the rivers 

after the departure of the young falmon, and is of a much 

{maller fize than they are after their return, the inference 

is obvious, that it muft belong to a different tribe. It 

nearly refembles the river-trout; but may be diftin. 

guifhed by a broader fhape; by its fuperior whitenefs, 

and by the fhape of its tail, which is more forked ; and, 

laftly, by the fmallnefs of its fize, which is much inferiog 

to that of the trout f. af 

The River- Trout f, 

oe common trout is a fifth univerfally known in this 

ifland, for the delicacy of its flefh, for the fport it affords 

to the angler, and for the fuperior beauty of its colours. 

The common fpecies it is unneceflary to defcribe ; but 

there are fome varieties not unworthy of notice. The 

colours of the trout vary greatly in different waters: In 

Liyndivet, 

b 

* Willough. + Brit. Zoology, Gen. 33s 

4 Salmo Kario, Lin. Syft. A Trout, Will. 
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Llyndivi, a lake of South Wales, are trouts marked with 

ced and black fpots, as large as fixpences. In Loch 

Neagh in Ireland, and Hul/e Water in Cumberland, there 

are trouts taken which weigh about thirty pounds. 

Thefe are probably of the fame {pecies with the celebrat- 

ed trout of the lake of Geneva. ‘The fize alone of thefe 

fifhes can recommend them; for in tafe and flavour they 

are all inferior to our common river-trout. 

It is remarkable that neither the Greck nor Roman 

authors make any mention of this fifh, and that a fpecies 

‘of fuch delicacy fhould never have become a fafhionable 

difh. In the Jéa/ian rivers the trout abounds, and in alk 

probability did fo at the time when the Romans were 

tran{porting oylters from Sandwich*, and the livers of 

the feari from the coatt of Africa}. But it was per- 

haps owing to its proximity of fituation, and to the eafe 

with which it might be procured, that the trout was des 

{pifed by the votaries of Epicurus, who f{crupled not to 

lavifh a large fortune on a difh of flammingo’s tongues, 

and other infipid rarities {. 

It is the voracity of the trout that leads the way to 

its deftruction, and makes it a prey to the inventions of 

the angler. ‘The paffion for angling is fo great, ‘that in 

the neighbourhood of London, ten pounds a year is the 

fum paid for the liberty of fifhing in fome of the adjacent 

rivers. 

But there is a fmaller fifh in fome parts more plentiful 

than the trout, which affords fuperior diverfion to the 

{port{man, and that is the parr, a fith of remarkable 

beauty, and elegant proportions. This beautiful {pecies 

is 

* 
Juven. Sat, iv. Lar. t Suetonius in Vita Vitellii, 

Martial, Lib. xii, Epig.71. eh 
“ 
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is a well known inhabitant of the greateft part of thofe 

pure and rapid ftreams which defcend from the moun- 

tains in the Highlands of Scotland, where we have wit- 

nefled above twelve dozen taken with a fingle red and 

line in a few hours. > 

v 

Tbe Charr *; 

‘Tuts fpecies is very propetly denominated the “pine 

charr by Linnaeus ; for its conftant refidence is in thé 

Jakes of the high and meuntainous parts of Europe. A 

few are found in fome of the lakes in Wales, and in 

Loch Inch in Scotland ; from which laft it is fud to mie 

grate into the Spey to fpawn: Seldom, however, does 

this {pecies venture into any running ftream ; its principal 

refort is in the cold lakes of the Lapland Alps, where it 

is fed by the innumerable larvz of gnats that infeft thofe 

dreary regions. When the Laplaiders migrate to the 

diftant lakes during fummer, they find a ready and luxu- 

tious repaft in thefe fifhes ; which to them are extremely 

palatable without any fauce: accuftomed to temperance, 

and exercife, thefe hardy natives are independent of the 

inventions of €épicurifmf. 

The largeft.and moft beautiful charrs are found in the 
lake of Winander-Mer, in Wefmoreland, where there are 

thres 

* Salmo Alpinus, Lin. Syft. Umbla minor, Gefnér, 

+ Britith Zoclogy. 
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three fpecies, the red, and the gilt, and the cafe-charr. 

Thefe kinds are nearly fimilar in their external appear- 

ance; but the time and manner of their fpawning are fo 

driferent, as to afford room for their fpecification into 

three diftiné&t families. The cafe-charr fpawns about 

Michaelmas, and chiefly in a river that runs into the lake 

called the Brathy. ‘The fpawning feafon of the gilt charr 

is ftom the beginning of Fanuary to the end of March : 

they never afcend the river ; but make choice of a {pringy 

part of the lake, where the bottom is fmooth and 

fandy *. 

The figure of the charr is more flender and lengthened 

than that of the trout: The colour of the back is an 

olive green, variegated with fpots of a dufky white, and 

others of a dull yellow. The belly is of a pale red, in 

the female greatly diluted, and approaching to white. 

The whole body is covered with very minute fcales +. The 

manner of taking thefe fifhes is with nets or trammels, as 

they are called, which are furnifhed with bait to allure 

the fifh, and left fet for feveral days, till wee are knowg 

to enter them. 

The Gwiniad §, 

V 

ok 1s fifh feems to be an intermediate fpecies between 

the trout and the herring; like the latter, it fuddenly 

Wor. TIL. Kk digs 

* Brit. Zool. } Willough. p. 196. 

§ Salmo Lavaretus, Lin. Sy&. Lavaretus Allobrogum, Will, 
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dies when taken out of the water. In length, it is near- 

ly a foot, laterally compreffed, has two fins upon the 

back; the firft about three inches from the fnout, and 

fupported by thirteen rays; the fecond, which is placed 

near the tail, is thick, fat, and altogether without 

rays. It is this fpurious fin which Wzloughby afilumes 

as the generic mark of all the fifhes of the trout kind *. 

This fifh, like the charr, is of an alpine nature, and 

’ inhabits the Jakes of the mountainous parts of Europe ; 

fuch as, Switzerland, Savoy, Norway, Sweden, Lapland, 

and Scotland: Into the laft mentioned country, it is faid to 

have been introduced from France by the unfortunate Ducen 

Mary ; a ciccumftance rendered probable by the French 

name vangis, given it by the inhabitants in the vicinity 

of Lochmaben. The Briti/h name of gwiniad is beftowed 

upon it from the whitenefs of its feales}. The gwiniad 

is a gregarious fifh; and approaches the fhores in vatt 

fhoals in fummer and fpring, which are the feafons in 

which it is taken: In fome of the German lakes it is 

caught in vaft abundance, and falted up for fale in the 

neighbouring towns. ‘The flefh is infipid, and will not 

preferve for any time without falt. 

There are twenty-nine different fpecies of fifhes belongs 

ing to this genus, of which nine fpecies, with their va- 

rieties, are all that is known in Britain. 

* Vide Ichthyol. p. 1833 * Brit. Zool. 
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SecTiIon XI. 

Genus XLVIU.—The Pike. 

& 

‘Tuts tribe contains in it four {pecies of Britz/b fithes 3 
hamely, the common pike, the fea pike, the gar, and 

the faury: They are all diftinguifhed, by having only 

one dorfal fin near the tail; by a long, flender body, las 

terally comprefled ; and by the length of the lower jaw, | 

which projects confiderably beyond the upper. In genea 

ral, the {nout of this family is long, and flattened hori- 

zontally ; the feales are fmall, bony, and deciduous *. 

The moft remarkable part of the manners of thefe 

fithes is their voracity. Almoft every kind of animal 

that is not two large for its fwallow, is indifcriminately 

devoured by the common pike: even thofe of its owa 

fpecies are facrificed to its gluttony, as often as other 

food is wanting to fatiate its ungovernable appetite. 

Two inftances are mentioned of its being choaked, by at- 

tempting to fwallow animals too large for its power of 

deglutition: In the one, the animal expired in endea- 

vouring to devour a pike nearly of its own fize ; the 

other happened at the canal at Trentham, where the pike 

feized the head of a fwan, as fhe was feeding under wa- 

ter, and gorged fo much of it as killed them both t. 

Kk a2 All 

* Guan. Hift. pife, gen, 43, + Brit. Zool. gen. 24, 
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All writers agree in afcribing uncommon voraci- 

ty to thefe animals, and mention facts in fupport of 

it fo extraordinary, as would feem incredible, were 

they not in a great meafure confirmed by daily ob- 

fervation. The peculiar ftruéture of the jaws, which 
are loofely connected together, and have on each fide 

an additional bone, like thofe of the viper, while it 

favours their voracious inftincts, proves often their ruin, 

by prompting them to {wallow morfels too large, even 

for that uncommon diftenfion of which they are ca- 

pable. 

The digeftive powers of the pike are as remarkable 

as its voracity: After fwallowing a fifh of a fize but lit- 

tle inferior to its own, thofe parts that have entered into 

the ftomach are difflolved with amazing rapidity; while 

ithofe in the mouth and throat, which are yet entire, 

make a conftant progrefs downwards, as the procefs of 

digeftion makes way for them. Hence a fifh, which is 

too large to be fwallowed entire, appears for a while with 

its tail hanging from the mouth of the pike; but foon 

after totally difappears, and is diflolved by the ftomach 

almoft as quickly as it eners there *. 

From this extraordinary voracity of the pike, aided 

by fuch uncommon powers of digeftion, he is by far the 

greateft tyrant of the freft water. He is faid to contend 

with the otter for his prey, and fometimes to force it 

from his mouth. The angler, in drawing a trout, has 

been known at once to lofe his line and his prize, by the 

unexpected attack of one of thefe plunderers. When wé 

confider the numbers and voracity of thefe animals, it 

may appear firange that any of the inhabitants of the 
frefhs. 

* Willough. p. 23% 
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frefh water fhould efcape their devaftations. Young 

geefe and ducklings, when they firft venture into the 

ponds, are often deftroyed by them: and all the {mallet 

fifhes fhew the fame terror at the appearance of the pike, 

as the little birds do at the fight of the hawk or the 

owl *. 

The devaftations committed by the pike are confiders 

ably increafed, by the great longevity of that animal : 

Tf the accounts of naturalifts can be credited, the period 

of its exiftence far exceeds that of every other filh, not 

excepting thofe of the cetaceous kinds: The Poli/b na- 

turalift Reaczyn/ke mentions one that reached its ninetieth 

year}; and Ge/ner gives a print of a brazen ring, that 

had been affixed to one that was caught near Haz/brun, in 

the year 1497{. On it were infcribed thefe words in 

Greek characters; Lam the fifo that was firft of all 

put into this lake by the hands of the governor of the 

univerfe, Frederic Ll. in the 5th of OGiober 1230. Ac- 

cording to this account, the fifh muft have been no lefs 

than two hundred and fixty-feven years of age, a fact too 

extraordinary to be received on the evidence adduced forit. 

The generation of the pike, from its being found in 

ponds, where none were ever introduced, has been fup- 

pofed as extraordinary as its longevity. Nothing, how- 

ever, feems more eafy than to account for thefe fats, on 

the well known principles of the generation of fifhes: If a 

heron hath devoured their ova, and afterwards excreted 

them while fifhing on one of thefe ponds, it is highly 

probable, that they may be produced from this original, 

in the fame way that the feeds of plants are known to be 

difleminated 

2 Britifh Zoology, Gen. 32. _ 4 Hif. Nat, Pol. Pp. 15% 

¢ Vide Icones pifciym, p. 316, 
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difleminated *. When the female pike is about to fpawii; 

fhe is faid to withdraw as much 4s poflible from the com- 

mon haunts of thefe fifhes, that fhe may conceal her brood 

from the depredations of the reft, it being a well known 

fa&, that the male of many fpecies purfues the female 

when about to depofit her ova, and on the firft oppor- 

tunity devours them. 

When the pike is in feafon, its colours are a very bril- 

liant mixture of green, with bright yellow fpots; the 

gills are then of a vivid and full red ; when out of feafon, 

all thefe colours decay; the green becomes gray, and the 

yellow {pots grow pale. It is only when in feafon that 

their flefh is eatable: it is then white, firm and palatable 

food. Gefner relates a moft extraordinary method of ex- 

pofing them to fale in England, which feems as little en- 

titled to credit as his aceount of their longevity. He 

heard, he alleges, from an eye witnefs, that the animal’s 

breaft was cut up about two inches, to fhew its degree of 

fatnefs, and if no purchafer offered, the wound was ins 

ftantly fowed up, and the fifh again committed to the pond, 

where, by being rubbed with the glutinous matter on the 

body of the tench, it was foon cured}. In fome parts 

of England the pike was formerly fed in {mall perforated 

boxes of wood, fixed by chains to the banks of the river. 

Such floating cheits Willoughby declares he has frequent- 

ly feen in a river near Canterbury. 

The feafon of generation among the pikes is in March 

or April, according to the heat of the weather: their 

fertility is extraordinary; an hundred and forty-eight 

-  thoufand 

r 

* Willough. ubi fupra, f Vide Gefner apud Will, p. 238¢ 
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thoufand ova being taken from a fingle fith caught in the 

Rhine, which did not weigh above nine pounds *, 

This fpecies of fifh is common in the lakes, rivers, and 

ponds, over the whole of the north of Ewrope: It is, 

however, moft numerous in Lapland, where pikes are 

faid to be taken fometimes eight feet in length ; and their 

exportation for fale forms a confiderable article of com- 

merce. The pike abounds in moft of the lakes and rivers 

of Britain, and in fuch numbers as renders the common 

account of this fifh being introduced into Exgland in the 

reign of Henry VIII. extremely improbable t. 

The American pike, or E/fox offeus of Linnaeus, feems 

far more abundant in the lakes of Cazada than ours, and 

forms there a moft valuable article of food, It grows 

commonly to the fize of four or five feet; it is covered 

all over with bony rhomboidal fcales, which render it | 

almoft invulnerable; but is, notwithftanding, taken by 

the Indians in fuch quantities, that it forms no inconfix 

derable portion of their fuftenance. 

_* Leonard. Baltnerus apud Will, 

+ In the Lincolnfhire fens, numbers are taken in femicircular 

bafkets, open above and below. The manner is, by letting down the 

bafket from the end of a fen-boat, and as foon as the fith is found to have 

entered, it is immediately taken up into the boat, 
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The Gar *. 

"FT us fith is commonly known by the name of the feas 

needle: it makes its appearance in fummer, a little be- 

fore the mackrel, a fifth it refembles in taite as well as in 

the {purious fins near the tail. It is a long flender fith, 

flattened a little towards the belly, and quadrangular as 

it approaches the tail. The head is flat, proje€ting for. 

ward into a very long fharp fnout, which is chara¢teriftic 

of this fpecies. The fides and belly are of a bright fil- 

very colour ; the back is green, marked along the mid- 

dle with a dark purple line; the fides are alfo each 

diftinguifhed by a line running from the gills to the 

tail, The lower jaw projects a great way beyond the 

upper, and terminates in acertain foft fubftance: on 

both fides it is provided with teeth, like the common 

pike ; and the upper jaw is moveable as in the crocodile; 

a cireumftance from which the gar is diftinguifhed from 

all other fifhes,#as well as by the fuperior richnefs and 

vivacity of its colours while in the water. 

To this genus is commonly referred the faury, a fifh 

not enumerated by Linneus, but defcribed by Rondeletius 

as an inhabitant of the Medzterranean+. Above and be- 

low the tail there are a number of fpurious fins, refem- 

bling 

* Acus vulgaris, Aldrovand. Efox Belone, Lin, Syft, 

+ Pifces, 232. a 
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bling thofe of the mackrel. The jaws are produced like 
thole of the garr, but are of equal length, and terminate 

in a very fharp point. he upper mandible 1s flightly 

incurvated, and the length of each is one inch. The 

eyes are large; the body anguilliform, but towards the 

tail it grows {uddenly fmall, and tapers off into a very 

flender point *. Some years ago, a fhoal of thefe fithes 

appeared in the Frith of Forth, and great numbers were 

cait athore upon the fands at Leith, where the inhabitants 

called them £gyptian herrings. 

* Britithh Zoclogy, genus 32, j 

Vor. UL. : I. 3 
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Genus XLIX.—E/ops. 

“Lue faurus is the only fpecies belonging to this genus ; 

it is found in Carohna and in the Weft Indian feas; and 

in its external form nearly refembles the pike. The 

mouth has the fame extraordinary gape; while the upper, 

as well as the lower jaw, is armed with teeth. The 

ventral and dorfal fins are fomewhat larger than thofe of 

the common pike, and alfo placed nearer the head. The 

anal fin is hard by the tail, which is bifurcated. 

The head of the faurus is large, and flattened horizon- 

tally ; the body is flender, refembling a lance, and cover- 

ed with large angular fcales.. The eyes are large, orbi- 

cular, and placed at a diftance from each other ; they are 

half covered with a nictating membrane, What parti~ 

cularly diftinguifhes it, is a bony fcale at the origin of the 

caudal fin, both above and below f. 

* Elops Saurus, Lin. Sy{t. Saurus, Slean. Jam, 

t Guan, Hift, pifcium, 
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Genus L.—The Argentine *, 

Or this genus there are two fpecies; the one peculiar 

to the American feas, termed by Limneus the Argentina 

Carolina ; and the other found in the European and fome- 

times in the Briti/fh feas. The European argentine is 

moft frequently feen in the Mediterranean: Willoughby, 

who examined one at Rome, fays, that the outfide of the 

air bladder confifts of a foliaceous filvery fkin, which 

was made ufe of in the manufacture of artificial pearl }. 

The fnout of this fmall fith is fharp and prominent ; 

the body reund and tapering, feldom exceeding two inches 

in length. The back and fides, as far as the lateral lines, 

are a pale afh colour, mixed with green: The belly, and 

parts below thefe lines, are exadtly coloured as if covered 

with filver leaf. The mouthis {mall, without teeth, ex= 

cepting fome afperities refembling them upon the roof of 

the mouth, and the tip of the tongue. The eyes are 

large ; the irtdes filvery ; and on the forehead is a patch 

of dark purple. The dorfal fin is placed near the equili- 

brium of the fifh, and fupported with ten foft rays, 

There are two pectoral, two ventral, and an anal fin, 

near to the tail, which is bifurcated. 

* Argentina Sphyrena, Lin. Syft. Pifciculus Romx, Argentina dictus, 

will. + Willough. 229, 
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Genus LI.— The Atherine *. 

"Tuts tribe Linnaeus has divided into two fpecies ; both 

diftinguifhed by the flatnefs of the upper jaw, by a file 

very ftripe along the fides, and by having fix branchio~ 

flegous rays. ‘The atherine beft known on our coatts, is 

very common near Southampton, where it is called a 

fmelt. It is in feafon from March to the beginning of 

June, at which period it begins to fpawn. It never de- 

ferts the place; but may be taken there at every feafon, 

excepting in hard froft. 

The atherine is from three to four inches in length ; 

and the body is femi-tranfparent, except where the fpine, 

or the vifcera intercept the rays of light. The fhape of 

the body is oblong, and flender; the back firaight ; and the 

belly a little prominent. The belly is filvery ; the back 

variegated with blackifh coloured fpots, which become 

more difcernable after the fcales are ftripped off. The 

mouth is large ; and its aperture, when the jaws are fhut, 

feems to look upwards. The lips hang down: both jaws, 

as well as the palate, are befet with fmall teeth; and up- 

on the back are two dorfal fins. 

* Atherina Hefpetus, Lin. Syft. Pifciculus Anguella Venetiis dictus, 

Will, f A 
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Genus LI.—The Mullet *. 

Rowpereris has defcribed five different kinds of feas 

muliets, which do aot feem to be any thing more than 

varieties. of the fame {pecies: Lammeus enumerates only 

two; the fea-mullet, and the white. The former is taken 

both off the £agli/band Scotch coafts. It is covered all over 

with large fcales ; the teeth are all placed upon the tongue 

and palate. The back, which is of a dirty green, is 

flightly incurvated ; while the belly projeéts more confi- 

derably, and is of a pure white. The upper part of the 

fifh is curioufly variegated with white and black lines, 

proceeding in a parallel direction, from the head to the 

tail: The fcales are alfo arranged in rows parallel to each 

other; and in the fame diretion. There are two dorfal 

fins ; the firft fupported by fpinous, and the fecond by 

foft rays; the tail is bifurcated +. 

The refidence of the mullet is the fandy fhoals and 

bays, into which there is an inlet of frefh water: In fuch 

fituations, they are found all round the fhores of Great 

Britain, where they leave the fand all marked with 

round holes, the traces of their digging, for they keep 

conftantly rooting like hogs among the mud. When 

furrounded by a net, the whole fhoal frequently efcapes 

by leaping over it; one attempting this mode of efcape, 

and fucceeding, is immediately followed by all the reft t. 

_ The 

* Mugil Cephalus, Lin, Sy. Mullet, Willough. 

f{ Willough. p. 274. } Oppiani. Halieut. 
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The mullets are in great plenty in the Mediterrancaz, 

and along the fouthern coafts of France. In a certain 

lake near Martegues, in the fouth of France, there are vait 

Shoals which enter there during fpring, the feafon of co- 

pulation among thefe fifhes; after impregnation they re- 

turn to the fea, but are intercepted by weres of reeds. 

Of the milts and roes of the mullet, the famous Bo- 

éargo of the Ztahans is made up. The materials are ta- 

ken out entire, and fora few hours covered up with falt ; 

afterwards they are prefled between two boards, dried in 

the fun for about a fortnight, when they are fit for ufe. 

This compofition 1s faid to brace a weak {tomach, and to 

give an exquifite relifh to wine, when ate before drink- 

ing. 

The food of the mullet is mud, or fea-weed; it 

never attempts to devour any fifh. The flefh of this 

animal is palatable, though at prefent not a fafhionable 

difh ; its flavour greatly depends on the ground where it 

is fed; if among mud, it conftantly taftes and f{mells of 

that kind of food. 

According to Gefner*, the mullets are the moft fala- 

cious of all animals; the male purfuing the female even 

after fhe is captured, till drawn afhore. At Tarentum, a 

male, purfued his female that had been caught with the 

hook and line, till he received feveral flrokes with a 

{pear, and was at laft taken and drawn into ‘the boat: 

By fuch an ungovernable defire are thefe animals impel- 

led to fulfil the purpofe of nature. 

At Athens, and afterwards at Rome, when an unfortu- 

nate galant was catched in the company of his miftrefs, 

the mullet is faid to have been employed by the enraged 

hufband 

* De Pilcibug, 
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hufband as an inftrument of a fhocking punifhment *. 

Fuvenal and Horace both allude to it in mentioning the 

various modes of revenge which rage dictated to the 

injured {poufe }. 

Necat hic ferro, fecat ille cruentis — 

Verberibus ; quofdam mechos et mugilis intrat. 

* Vide Caufabon. in Athen. 

+ Juven. Sat. x. 316. Hor, Sat, ii, lib. i, 132, 
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Section XII. 

Genus LITI.—Tbe Flying-Fifp *. 

Tus genus comprehends two kinds of flying-fith, the 

Volitans and evolans of Linneus ; the former is the moft 

common kind of the winged inhabitants of the fea. 

Hardly any inftance occurs of either kind being 

found in the Briti/b feas+: They are frequent in the 

Mediterranean, and warmer latitudes in the Atlantic, 

where they are continually hunted by the Dorados while 

they continue in their own element; and, as often as 

they endeavour to efcape them by afcending to the air, 

they become the viétims of the gull or the albatrofs; or 

are by them again forced back into the mouth of their 

purfuers below, who have flill their eyes fixed upon them, 

and keep pace with their flight. Thus harrafled by in- 

veterate enemies in both elements, they often fall down 

upon the decks of thips as they pafs, and feem to yield 

themfelves up to man as the more merciful deftroyer. 

In fize, the flying-fith nearly refembles the mackrel, 

only of a longer and more flender form: if the wings are 

taken away, it bears a {trong fimilarity to the muilet: 

The 

* Exocztus Volitans, Lin. Syft. Mugil Alatus, Rond, 

t Vide Pennant’s Brit. Zool. gen. 38. 
23 

a 
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The icales are of the fame large fize; and the fame dark 

green covers the back: the head is depreffed ; the fnout 

fharp ; the mouth fimall, and deftitute of teeth. There is 

only one dorfal fin, about a fourth of the fifh’s length from 

the tail. The two pectoral fins, which are the inftruments 

of flight, are almoft as long as the body, and fupported 

by fourteen ftreng branchy and jointed rays *. 

The ancients were acquainted with the ily ing-fith, and 

gave it the name of fea-[wallow+; and ail the different 

writers have taken notice of its faculty of mounting inte 

the air by means of wings. 

* Willough. ¢ Hirundo Plinii, 1. is. 

Voi. III. M m 
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Genus LIV.—Polynemus. 

"Tints tribe contains three {pecies, all of which are tare 

exotics, which never yifit our feas. Their bodies are 

oblong, thick, and covered with feales; as is alfo the 

head, which flopes off into an obtufe fnout. The jaws 

are of equal length when open; but when {hut, the lower 

is longeft; both are furnifhed with fmall, thick and immove- 

able tecth. The tongue is narrow and fmooth; but the 

palate is exafperated with a number of fharp tubercles, 

The eyes are of a middle fize, placed at a great diftance 

from each other, and covered with the common tegu- 

ment of the head; before them appear the two large 

apertures of the nofe, 

The fides are comprefied, and the abdomen carinated ; 

each of the lateral lines are fmooth, and bend in a di- 

reCtion parallel to the back. There are two dorfal fins ; 

the firft {fpinous, and placed about the fith’s equilibrium ; 

and the fecond, which is larger, behind it. The pec« 

toral fins are long and narrow ; the ventral are placed in 

the abdomen; the tail is large, broad, and bifurcated. 
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Genus LV.—Mormynis *. 

"Tue fithes of this genus are only two, and both ftran- 

gers to our fhores: Their generic charaéters, an oval 

body compreffed at the fides, and narrow towards the 

tail: The fnout protuberant; and the opening of the 

mouth very {mall and rough, with a few fetaceous teeth 

placed on the extremity of the jaws. The back has a 

large fwell, and from it rifes one dorfal fin; the pectoral 

fins are {mall, and fituated near the belly; the anal fin is 

behind the equilibrium, and that of the tail bifur- 

cated f. 

* Le Mormyre, Guan. Mormyrus, Lin. Syft. 

y Guani Hitt. pifc. gen. 50. 

Mm 2 
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Genus LVI.—Tihe Herring *. 

' 

Moawy of the fithes of this genus are well known. Some 

of them, fuch as the herring and pilchard, conftitute a 

Jarger portion of the food of the human race, than per- 

haps any fifh whatever. The herring fifhery, which 

forms fo confiderable a branch of commerce to the Eng- 

life, Dutch, and other nations of the north of Europe, is 

a modern invention. Thofe myriads of fifh which an- 

nually teem from the Artic Seas, and which are the ob- 

jects of this fifhery, are fuppofed to have been altogether 

unknown to the ancients ; for there is no word which 

feems to have been appropriated to this moft numerous 

f{pecies. 

The external characters of the herring are fo well 

known, that all defcription of them would be fuperfluous. 

The grand winter refidenge of this fifh is within the artic 

circle, where infe& food abounds in a ftill greater degree 

than in warm climes. The particular food, however, of 

thefe fifhes has not yet been perfectly alcertained : The 

inteftines are filled commonly with a blackilh mud, ap- 

parently too much digefted to difcover exa@tly its nature ; 

it is fuppofed to be a cruftaceous infeg& +. 

From the rtze Seas, the herrings annually migrate 

along the fhores of America, as far as Carolina t; along 

thofe 

* Clupea Harengus, Lin, Syft, Herring, Will. 

+ Onifcus Marinus, Lin, ¢ Catefby Carolina, IT. 33, 
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thofe of Europe, as far as the north of France; and on 

the eaft of dia, they are found on the fhores of Kam/- 

chatka. The great army that annually iffues from the 

north, feparates into feveral divifions: The firft makes 

its appearence off the Shetland Ifles in the months of 

April and May ; but thefe are only the harbingers of a 

far more numerous body, that follows in June. The ap- 

pearance of thefe fhoals is always announced by the 

gulls, gannefs, and other rapacious birds, that continual. 

ly hover above them; but when the great body ap- 

proaches, about the beginning of Harvett, its breadth and 

depth alter the appearance of the ocean, which fparkles 

with various colours, like a bed of precious ftones, by 

reflecling the rays of the fun from the fcales and fins. 

When the herrings firft quit the regions of the Frozen 

Sea, they are divided into different columns, of five or 

fix miles in length, by three or four in breadth ; and in 

their progrefs fouthward, the firft obftacle in their way 

is the Shetland Iflands, by which they are feparated into 

two grand divifions ; the one advancing along the whole 

Brity/b coatt, filling every bay and creek, till it reaches 

the Channel, after which it gradually thins, till it difap-~ 

pears. The other great wing makes a fimilar circuit 

round the weft coaft, till it reaches the north of Jreland, 

where it is again fubdivided ; part entering the Irifh Sea, 

and part fcattering along the weft fhores of Ireland, till 

it difappears about the entrance of St. George’s Channel. 

Several flationary fifheries are eftablifhed on the weft 

of Scotland and Ireland; but the herrings are by no 

means uniform in reforting to the fame loch or bay an- 

nually. They frequent a certain {pace for a number of 

years, and then capricioufly defert it for perhaps as many 

more, On the coaft of Wales, and among the Hebrides, 

they 
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they have at different times occupied and deferted their 

feveral ftations, without any apparent caufe. But al. 

though this ftupenduous gift of the munificent Author 

of Nature, is at times partially diftributed, it is never 

totally withdrawn. The fame inftiné invariably ope- 

rates ; and if one part is deprived of its eff-Gs, another 

teems with plenty, and relieves the neceflity of fuch as 

are lefs liberally fupplied: Thus, thoufands of the poor 

are annually fupported, and rendered happy, by that in- 

ftin&t which the Almighty hath originally impreiled upon 

this ufeful part of his creatures *. 

But this appetite for migration, which brings the her- 

xing annually to our fhores, ferves alfo purpofes of the 

greateft importance in the economy of thefe animals: It 

jeads them to the fhallow and tepid waters of the tempe- 

rate zone, to depofit their fpawn, where it is matured 

and vivified with greater certainty than in the midft of 

the frozen ocean. 

The multiplication of their kind, 1s, therefore, perhaps 

the primary purpofe of nature in the migration of the 

herring. It is not from a defect of food that they aban- 

don regularly their northern retreats; for it is immedi- 

ately after leaving thefe, that they are moft plump: be- 

fore their return, they are greatly reduced by fpawuning, 

and are then thin and miferable. The time of fpawning 

is from the beginning of winter till January, when they 

almoft totally difappear from our coalts, or are taken in 

fall ftraggling parties by the fifhermen, for the purpofe 

of bait. Itis probable, that at the time they abandon 

our feas, they again repair to the north, to reftore their 

vigour, 

* Brit. Zoology, Gen. 39- 
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vigour, and, by impregnation, to replace that immenfe 

wafte, which the exertions of man, and the rapacity of 

fifhes, has made of their fpecies. i 

The fpawn, after being difcharged by the parent files, 
continues to float on the waves for a confiderable part of 

the Spring. In the beginning of Summer, the young 

enter upon life, and in June and July are feen in vaft 

numbers approaching the fhores. They are then about 

two inches in length, and moft probably feed upon in- 

fe&s, as thovfands have been caught a little after that 

period with the common trout fly. Ajiong the Yor&/bire 

coaft, thefe young fifh are called fe; upon that of Scoé- 

Jand, they obtain the general name of fry, which feems 

to be applied tndifcriminately to the young of all fith. 

During winter, it is probable that the young herring re- 

tire to the north, along with the old. On their appear- 
ance next fummer, although the fhoals are made up of 

fith of very different fizes, it does not appear that they 

are then diftinguifhable from the fifh of greater Ages 

The Dutch, who have fet the example to the other na 

tions in almoft every thing relating to commercial in- 

duftry, firft commenced the herring fifhery in 1164 * ; 

and continued in the exclufive pofleflion of it for feveral 

centuries. At length the Engli/b, roufed bf their gains, 

and jealous of that naval power of which it was the grand 

fource, endeavoured to participate in this lucrative com- 

merce, and for that purpofe fought many well difputed 

battles. The fuperior induftry and experience of the 

Dutch, always have, and probably long will, fecure them 

the greateft fhare cf this trade. The moft confiderable 

ftations of the Brztz/b filheries are off the Shetland and 

Wefers 

* Brit, Zoe). Gen. 39. 
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Weftern Ifles, and off the coaft of Norfolé; in all thefe 

ftations the Dutch thips are ever ready to take their 

fhare. 

One William Beukelen of Biervlet, near Sluys, was the 

inventor of the ufeful expedient of pickling herring; and 

it is from him the operation has its name, both in the 

Engljb and German languages. This great benefactor 

of mankind died in 1397 ; and his memory was held in 

fuch veneration by the Emperor Chardes V. that he paid 

a vifit to his tomb. The Dutch, it is faid, are remark- 

ably fond of the herring in its pickled ftate: A premium 

is given by the {tate to the firft du/s that arrives loaded 

with a cargo; which fells them for a very high price. 

The whole inhabitants welcome the arrival with fhouts 

of exultation ; and the fame joy feems painted on every 

face, which the Egyptians difplay on the firlt overflowing 

of the Nile *. 

Toe Pilchard +. 

Tue pilchard, in fome refpects, refembles the herring 3 

it is remarkable for fimilar migrations, and fated returns 

from the north. As this fifh is far from being fo general 

as the herring, appearing only on the coalt of Corawall 

for a fhort time in the end of Summer, we fhall give a 

fhort defcription of its external figure. 

3 Its 

* Idem, ubi fupra, - + Clupea de Artedi, The Pilehard, Will.’ 
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Ys ordinary fize does not exceed nine inches; the body 
as a little thicker in proportion than that of the herring, 

and the belly lefs fharp: The fcales are very large, thin, 

and rounded ; the back is bluifh; the fides and belly fil- 

very; the head is comprefled, and the mouth without 

teeth. The upper angle of each of the gills is marked 

with a large black fpot; fome have four or five fuch 

fpots difpofed in a row near the tail; the lower edge of 

the belly is ferrated, owing to the row of large clypiform 

fcales that runs along it. 

The pilchard annually appears in large fhoals off the 

Lornife coatts, from whence it is regularly exported in 

great quantities into the Mediterranean. The filing 

feafon is from June till the beginning of Winter ; a few 

fometimes are found hovering about till Chriftmas. 

There are f{pies, or huers, as they are provincially called, 

flationed on the cliffs that proje& inte the fea, whofe bufi- 

nefs it is to watch the progrefs of the fhoals, and to give 

notice to the boats below of the meafures they are to 

take, by means of fignals previoufly agrecd upon. 

By an act of ames I. thefe huers are empowered to ge 

over the grounds of others, without being liable to da- 

mages *. By their motions the nets are both fhooted 

and drawn; and when they have been fuccefsful in in- 

clofing part of a fhoal, an hundred thoufand are fome- 

times taken at a fingle draught. In O@ober 1767, there 

were at one time inclofed in the Bay of S¢. /ucs, feven 

thonfand hogfheads, er two hundred and forty-five mil- 

lions of fh. The average amount of the export of thefe 

fil appears to be 29,"95 hhds. annually ; which, includ- 

ing the bounty paid by government, and the price of the 

Vou. Ill. Na ei 

* Cap. 23, 
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oil extra&ied from them, are fold for about forty-nine 

thoufand pounds. 

But the great benefit arifing from the pilchard fithery, 

is the employment it affords to a number of feamen,. 

which are thus trained up for the defence of the nation. 

A variety of hands, too, are employed on fhore, in the 

different operations of falting, prefling, wathing,, and 

cleaning the fifh, as well as the trades people, who des 

pend upon the conftruction and fale of boats, nets, repes, 

and cafks *. - 

The Auchovy t- 

Tus {pecies is taken in the Mediterranean, and export, 

ed, pickled, to the diferent nations of Europe. Before 

falting, the head and vifcera are taken away ; and in this 

fiate they are ate raw, with vinegar and oil. They are 

fuppofed to give wine an excellent relifh ; but probably 

their chief merit confifts in bracing the ftomach, after bee 

ing relaxed by exceflive drinking. | 

Near a century ago, the anchovy was found at the 

mouth of the river Dee t; and fince that time has hardly 

ever been deemed an inhabitant of our feas. The length of 

this fpecies is from four to fix inches; the body flender, 

but thicker in proportion than that of the herring: The 

eyes 

* Borelafe’s Cornwall. 

+ Clupea encraficolus, Lin. Sy. Anchovy, Willough, 
5 } Ray’s Letters, 47. 
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¢yes-are large; the irides white, with a caft of yellow ; 

the under jaw much fhorter than the upper; the teeth 

fmall ; a row in each jaw, and another on the middle of 

the tongue. The fcales are large and deciduous ; the 

back green; and femipellucid ; the fides and belly filvery 

and opaque; the edge of the belly {mooth, and the tail 

forked. 

The genus of herrings, according to Laneus, contains 

eleven [pecies; avong thefe, however, the pilchard is 

not enumerated ; although, from its hiftory, we have 

feen that it is one of the moft common, and perhaps the 

moft numerous, fifh upon our coatts. 

The {prat is alfo a very common fpecies belonging to 

this genus, which Willoughby and Ray have fuppofed to 

be the fry of the herring. It nearly refembles the an- 

chovy in fize and fhape; but from the time of its ap- 

pearance on our coatls, it feems to be a dilling race from 

the herring. Thefe fifh come into the river Z/ames in 

the beginning of November, and continue there tilt 

March ; a feafon when the herring have long retired into 

the North Sea. During the whole of the Winter feafon; 

they conftitute a large portion of the food of the citizens 

of London. At Gravefend and Varmouth, they are cured 

like red herring, and fometimes pickled like anchovies ; 

from which they differ but little in their flavour. 

WNna 
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The Shad *. 

"Tuts is fappofed to be the thriffa of 4yifotle and Oppi= 

an, and the alaufa of Aufonius; but the defcriptions 

which the ancients gave of their fpecies were fo vague 

and general, that we can feldom afcertain the exa& fpecies. 

they had in view. The fhad, in the fhape of the body 

and head, bears a ftrong refemblance to the herring; the 

former, however, is a deeper fifh, and more compreffed 

laterally ; it is alfo confiderably larger, weighing from 

four to eight pounds. In colour, this fpecies refembles 

the pilchard ; the back being of a blackith blue, and the 

fides. filvery. On each fide, near the gills, there is a 
large black fpot ; and behind it, im the fame ftraight line, 

there is a row of five or fix others, fmaller in fize. The 

tateral lines are obf{curely difcerned ; the fcales are large 

and decidnous, their margins pun¢tuated with fmall black 

dots ; the belly is carinated, and ftrongly ferrated by the 

edges of forty fcales, which proceed in a row, from’ the 

gills to the anus. The eyes are large, covered as far as 

the irides with a loofe membrane; the upper jaw is 

fomewhat fhorter than the lower, and exafperated on the 

margin with very minute teeth; the other parts of the 

mouth are {mooth. Tne dorfal fin is fituated near the 

eentre of the fith, fupported by eighteen cartilaginous 

rays, of which the middle are longeit ; the ventral, pec~ 

toral, 

* Clupea Alofa, Lin. Sy. ‘The Shad, or mother of herring, Will, 
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toral, and anal fins are {mall in proportion to the fith’s 

fize ; and the laft is placed very near the tail, which is 

greatly forked *. 

The Severn produces the fhads in higher perfe€tion 

than any other Britz/b river, They appear there ia 

April or. May, according to the warmth of the Spring ; 

and after two months they difappear, and are fucceeded 

by other varieties of the fame fihh. About Gloucefer, 

the fhad is efteemed a great delicacy ; it is there caught 

in nets, and fold at a price as high as that of falmon It 

is from thence they are fent to the Lozdonm market, where 

they are diftinguifhed from the fhad of the Thames, by 

the French name alofe. 

It is not afcertained where the fhads fpawn: at the 

time of their mounting the river, they are in full roe; 

but none are caught on their return to the fea, after 

fhedding their fpawn}. The bleak, which are caught in 

the Severn in the months of Fuly and Auguf, are erro- 

neoufly fuppofed to be the young of this fpecies. The 

fhad is found at certain feafons in the river Nile; it is 

there, as well as in England, a fifh of paffage f; it is alfo 

feen in the Mediterranean near Smyrna, and on the coaft 

of Egypt, in the neighbourhood of Rojetto. 

This fpecies was reckoned very mean food by the an- 

cients; 4ufonius characterifes it as the food of the 

poor}. Thofe of the Thames agree to his defcription, 

being a very infipid and coarfe filh. ovius gives a fimi-« 

lar account of this animal as an article of food; but af- 

ferts that it improves after afcending the Tider |]. In 

the 

* Wrillough. page 227. + Belon, 307. ¢ Belonii Itiner, 98. 

§ Stridentefque focis ebfonia plebis Alaufas; Mofella, 138, 

i De Pifcib, Roman, 
a 



286 * THE SHAR. 

the Severn there is a variety caught near Glocefer, called 

the twaite, which is equally difefteemed with the Thames 
fhad. Thefe varieties are diftinguifhed by their fize, the 

twaite being nearly one half fmaller than the true fhad ; 

and has always fewer black fpots behind the gills *. 

* Britifh Zoology, Gen. 39: 
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SECTIon XIII, 

Genus LVII.—The Carp. 

Ainnzvs makes this genus confift of no lefs than 

thirty-one different fpecies ; analogous indeed in their 

external characters, but differing confiderably in their 

habits and economy. ‘They are all of an oblong and 

oval fhape ; the body laterally compreffed, and covered 

with large imbricated and deciduous feales. The mouth 

is fmall, and deftitute of teeth; hence they have been 

denominated leather-mouthed fifhes. They are all di- 

ftinguifhed by three branchioftegous rays, and one dorfal 

fin rifing from the middle of the back, which is convex, 

and fomewhat carinated. 

The nofrils are covered with valves, by which they 

are alternately opened and fhut ; and the greater part of 

the genus have cirri, or beards, round the mouth. Some 

of thefe filh were brought to Exg/and from the fouth of 

Europe, and are now naturalifed in our frefh-water 

ponds, 
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The Carp *. 

T ats {pecies was introduced, according to Fuller, into 

England in the year 1514, by Leonard Mafcalt ; but 

before that time, we read a defcription of it in the book 

of St. Albans, printed in 1496. It is by means of tran- 

{portation that they have been naturalifed in moft coun- 

tries of Europe, as is the cafe in Sweden, England, and 

France. They have not yet found their way into Ruffia, 

though Poli/b Pruffia, which is probably their native coun- 

try, is at no great diftance: There they abound in all the 

rivers and lakes, and are taken of fuch vaft fize, that 

they have become a valuable article of commerce. The 

merchants purchafe them from the lakes and rivers be-~ 

longing to the Pole Nob/eff2, and tranfport them in 

well-boats to Sweden and Rufia. In imitation of them, 

fome of the Exg/i/b gentry have begun to turn their filh- 

ponds to account, by regularly felling their carp tf. 

The carp is, perhaps, the moft remarkable among the 

{pinous fifhes for longevity: An inftance is recorded of 

one in the palatinate of Germany, that lived an hundred 

years in the foe furrounding a fort |]. Their fize in fome 

countries is faid to correfpond to this extraordinary lon- 

gevity ; feveral being taken in the Lacus Larius, of twe 

hundred 

* Cyprinus Carpio, Lin. Syft. La Carpe, Belon. 

$+ Britith Worthies, Suffex, 113. ¢ Brit. Zool. gen, 4. 

| Gefner de pifcib. 312, a 
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hundred pounds weight ; while thofe of the Dueifer fomes 

times arrive at the enormous length of five feet *. 

Of all the finny tribe, the carp is moft tenacious of life: 

when placed in a net wrapped in wet mofs, and hung in 

damp cellars, it wili fubfift for a fortnight +. This fac is 

fo well attefted by experiment, that a method of fatten- 

ing this fith has been adopted, which is founded upon it. 

The net is from=time to time dipped in water, and the 

fifh crammed with wheat-bread foaked in milk; and by 

this management, it becomes in a fhort time not only 

much fatter, but of a far fuperior flavour to thofe fed in 

the pond f. 

The fifhes of this fpecies being in fome meafure do- 

mefticated, their manners and economy have been more 

narrowly examined than moft of the other tenants of the 

water; and the afcertaining their fecundity has been the 

refult of thefe obfervations: The carp is prodigioufly 

prolific; its belly being almoft at all feafons diftended 

with a roe, which fometimes increafes before parturition,, 

to the full fize of the fifh who carries it; and when 

weighed oppofite to it, has often been known to prepon- 

derate. Upwards of two hundred thoufand ova have 

been numbered in one roe |}; and, if we may credit 4ri/- 

totle, this immenfe offspring is produced fivé or fix times 

every year§. Such is the kind attention beftowed by 

nature in preferving this ufeful clafs of animals, for the 

fupport of other portions of her innumerable family ! 

The carp, like moft other {pecies, frequent the fhallow 

water at the feafon of {pawping ; when a dozen of males 

Vot. ITT. Oo are 

* Jovius de pifc. Rom. 131. + Hitt. Nat. Pol. 143. , 

} Derham’s Phyfo. Theol. Ed. 9. p. 7. | Phil. Tranfact. 1767, 

§ Hitt, Animal 
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are feen purfuing one female as fhe emits her ova; and 
upon thefe they eject their fmelts : by which opera- 

tion naturalifts fuppofe that impregnation is effe@ed. In 

this uncertain procefs, however, many of her ova muft 

be diffipated in the water, without coming into contact 

with the /perm of the male ; and hence that fertility is 

abridged, which would otherwife foon overfiock the whole 

waters upon the globe. 

Among all domifticated animals, the purity of their 

manners is vitiated ; and mixed races are produced by an 

unnatural conneétion between different {pecies: This is 

examplifyed by the horfe and the afs, by the different 

fpecies of dogs, and by many of our domeftic poultry ; 

the carp and tench, in their confinement in ponds, are 

alfo faid to mingle their fpawn, and to tranfmit an amol- 

guous race to pofterity: In fimilar circumftances, the 

carp and bream, are reported to ‘ overftep the modefly 

of Nature,” and to violate thofe laws which fhe has fo 

generally eflablifhed between kindred tribes. 

The flefh of this fpecies is rather infipid and foft, but 

varies greatly, according to the place where the fith is 

reared, and the nourifhment with which it is fed: Thofe 

in ftagnated water are feldom found fo well flavoured, as 

they that are taken from a pure and rapid ftream. Of 

the roe of this fifh a caviare is made for the Fews, who 

abominate this, and every kind of the fturgeon. 

The carp is extremely fhy in taking a bait, and, for 

this reafon, the more common method of taking it in 

rivers is with the net. Its cunning is difplayed by the 

various methods it practifes to elude this inftrument of 

deftruction: Sometimes it leaps over the net; at others, 

immerfes itfelf fo deeply in the mud, that it is drawn 

over 
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over it: At the fpawning feafon, all this artifice feems 

to forfake the animal, and it becomes then fo fimple, 

that it fuffers itfelf to be tickled, handled, and caught, 

by any perfon that will attempt it *. 

This filh, when young, is of a dufky colour, growing 

yellow as it increafes in years: The body is of a thick 

fhape; the fcales remarkably large; and when the fifh 

is in feafon, of a fine gilded hue. The mouth is fura 

rounded by fat, flethy lips, of a yellow colour; at the 

angle of the mouth there is a fingle beard; of a yellow 

colout, and above it another, fhorter, black, and lefs 

obfervable. The carp has no teeth; their office is fup- 

plied by two fmooth triangular bones, above and below, 

which are placed at the entrance of the throat, and by 

acting againft each other, comminute the food before it 

pafles downward. The dorfal fin extends far back, al- 

moft reaching the tail, which is bifurcated. Oppofite to 

it is the anal fin, the third ray of which, as well as that 

of the dorfal, is ftrong, and armed with fharp teeth, tha 

point downwards. 

The Barbel }, 

‘ 

Tuts {pecies is longer and more tapering in its fhiape 

than the perch; being from a foot to eighteen inches in 

length: In the Nile, it fometimes weighs twenty pounds. 
Oo2 The 

* Britifh Zoology, gen. 40. ™~ 
+ Barbus, Rondel. Cyprinus Barbus, Lin, Syft, 
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The colour of the back is a pale olive; the belly is fil- 

very, aid proceeds without protuberance, nearly in a 

ftraight line ; fo that, when tonching the bottom, the mouth 

at the fame time reaches the ground. The head is floping, 

the fnout fomewhat pointed ; and.on the fummit of the 

roftrum there are two beards; other two {pring from 

the fides of the mouth; a cireumftance from which this 

fifh derives its name almoft in every language. From 

the middle of the back, which is a little arched, there 

rifes one dorfal fin with ten rays, of which the firft is the 

largeft. The tail is bifurcated, and between it .and the 

anus there rifes another fin fupported by feven rays *. 

The fleth of the barbel feems to have been held in no 

eflimation among the ancients: 4/omivs alone mentions 

it, and, without any commendation, excepting that it 

improved by age}. It frequents the ftill and deep parts. 

of the Britifb rivers, where it lives in fociety, and roots 

like a hog among the fandy banks. The Danube is fa~ 

mous for the refort of this filh; it is there found in the 

caverns of the rocks, and holes under the banks, in num-= 

bers that defy all computation. The peafants take them 

with their hands, in quantities fufficient to load a wage 

gon{. Thofe in our rivers are charatterifed by the fame 

tamenefs and infipidity; they are often taken with the, hand, 

by diving: In fummer they move about in queft of food; 
but during autumn and winter, they confine themfelves 

to the deepeft holes. The poorer peafants alone, and that 

from hard neceflity, are conitrained to eat them boiled with 

apiece of bacon. They are deemed the coarfeit of all 

frefl: 
* Willough. p. 259. 

+ —— Tibi contigit uni 

Spirantim ex numero non inlaudata feneciuss 

¢ Albertus, 



THE BARBEL« 293 

_feefh water fifh: their roes are even held poifonous ; for 

they aife& thofe who unwarily eat them, with a naufea, 

vomiting, and purging *. 

The Tench 4. 

"[ ae tench is unnoticed in the writings of all the ane 

cients before 4u/onius ; and by him it 1s mentioned in 

fuch terms of difrefpeét, as fhews the capricioufnels of 

tafte ; 

Quis non et virides vulgi folatia Tizcas 

Norit ? 

Willoughby mentions the infalubrity of this fifth, on 
account of which, it was unanimoufly condemned by the 

medical people of his time; he denies, however, that 

it is ungrateful to the tafte; pofterity have been of the 

fanie opinion, and have gratified their palates with, it 

without feeling any bad effects. 

The refidence of the tench is either in ftagnated or 

running water; although it is taken in the Tiber, a pret- 

‘ty rapid ftream, it feems to have migrated there from 

the adjoining lakes{. ‘There is faid to exift a wonders 

f ful 

* Britih Zoology, gen. 40. 

t La Tanche Belon. Cyprinus pinna ani radiis 25. ‘Lin. Syft. 
} It is now naturalifed in England, where it has been imported from 

its native lakes in the fouth of Europe We have already noticed with 
regret, that the ingenuity of mat has made fo little progrefs in the do- 
meftication of fifhes ; this and the carp being the only fpecies of near five 
hundred, that have been brought into that fate. 
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ful friendfhip between this animal and the pike *, a fill 
which, though it devours every other, will not offer 

violence to the tench, on account of its healing quality. : 

It has hence been called the phyfician of the fifh; the 

flime of its fkin being of a healing nature, an inhabitant 

of the water 1s no fooner wounded, than the phyfician is 

at hand with a powerful ftyptic: 

Clofe to his fcales the kind phyfician elides, 

And fweats a healing balfam from his fides +. 

The Jews prattifing phyfic at Rome, are faid to apply 

the half of a tench, after being cut up, to the foles of 

the feet, when their patients are feized with violent fe- 

vers t; we believe, however, that the medical virtues of 

this fith, either while dead or alive, never exifted but in 

the imaginations of the ignorant and credulous. 

The tench {pawns in fpring, and in the beginning of 

fummer ; it is fuperior in fertility to the carp, near four 

hundred thoufand ova having been numbered ina fingle roe. 

The young fry are remarkably quick in their growth; 

a circumftance the more credible, becaufe they devour 

mucus and every kind of filth with avidity. The moft 

proper bait for them is {mall earth worms: according to 

the prefent fafhion of eating, they are deemed wholefome 

and delicious food. 
The tench is thick and fhort in proportion to its length; 

the fcales are very fmall, and covered with flime: The 

colour of the back is dufky ; the dorfal and ventral fins 

of the fame colour: The head, fides, and belly, are of a 

_ greenifh caft, moft beautifully mixed with gold, which 

is 

® Salvianus apud Will, 

+ Diaper’s pifcat, Eclogue, ii. t Jovius de pifcib, Romanisy 





Plate OOK. 

\ AN\ 
Ri 
MW 

SHAD 

WHITE BAIT 

GUDGEO
N 

AF Nn 2 ae 

pif avira 
oom mm 

MINOW 

yy 



THE TENCHe 205 

is in its greateft {plendor when the fifh is in its higheft 

, feafon*, 

The Gudgeont. 

Tue gudgeon, according to Willoughby, is preferred by 

‘the Exgli/b to moft of the river fifh; it is taken in gen- 

tle ftreams, and is generally of a {mall fize, meafuring 

only about fix inches: In the Kennet and Cole, they are 

of fuperior bulk to thofe of every other place, and fome- 

times weigh half a pound{. They are aflembled by ra- 

king the bed of the river, which makes them crowd in 

fhoals to the fpot, expeéting food from this difturbance. 

This {pecies is mentioned by Arifotle |], and is therefore 

probably an inhabitant of the rivers of Greece: We know 

from the accounts of travellers, that it is found in Syriaf; 

and thus exhibits a remarkable inftance of the capacity 

of fifhes’ to accommodate themfelves to different climates. 

River water muft always correfpond with the tempera- 

ture of the country through which it flows; while that 

of, the fea is of a much more equal heat in different lati- 

tudes ; and hence we find fea fifh travelling into a greater 

variety of latitudes than thofe of frefh water. 

There 

* Britifh Zoology, gen. 40. 

t Gobio Fluviatils, Rond. Cyprinis pinna ani radiis 2, Lin. Syft 

} Brit. Zoology, ubi fupra, || Lib. viii. cap. 19. 

§ Dr. Ruflcl, p. 75. 3 
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~ There are two fpecies of the gudgeon, a larger and a 

{maller; the former is an inhabitant of our rivers, the 

latter of thofe of Germany, where it is called wapper, 

The Briti/b gudgeon upon the back is dufky; the belly 

of a dirty white ; It is diftinguifhed by nine or ten large 

{pots of a blackifh colour, wpon the lateral lines; others 

of afmaller fize, being irregularly fcattered over the back 

and fins. 

At the angle on each fide of the mouth, there is a 

{mall beard of a quarter of an inch ; near the eyes are two 

large apertures of the nofe: Neither jaw is furnifhed with 

teeth; but at the entrance of the throat there are two 

triangular bones, that perform the office of grinders, re- 

fembling thofe of the carp. There is a fingle dorfal fin, 

with nine rays; the pectoral have each fourteen, and the 

ventral eight or nine; the tail is bifurcated, 

The Bream*, 

"Tne bream is one of the fresh water filh, in no high ree 

putation; its flefh is foit and infipid. it is of a rhom- 

boida! fhape, and in the lakes of /ta/y is found fometimes 

three feet in length, by two in depth. The back is great- 

ly arched, and the fides ftrongly comprefled: ‘The lateral 

lines which proceed from the gills, are bent downwards, 

curvated 

* Cyprinus Brama, Lin, Syft. La Bremme, Belon, 
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curvated like a bow, and nearer to the belly than the 

back of the filh: above, the bream is a blackith green, 

the fides and belly white, with a gilded line when the 

fith is in high feafon *. 

Stagnated water, or rivers gently gliding along, are 

the refidence of this fpecies; which there feeds upon 

herbs, mud, and clay. Its feafon of fpawning is in the 

month of May; at which period the males are marked 

upon the head with a number of white tubercles ; an in- 

cident which Pliny takes notice of as befalling the fifhes 

of the Lago di Como in Italy +. 

Similar to the bream is the rud, a fith frequent in the. 

Rhine, the fens of Holdernef/2, and in the Charwel/, near 

Oxford. tis about two pounds weight ; and in feafon, 

almoft the whole year round, except in the month of 

April, when it fpawns. At this feafon, the head of the 

male is rough with white tubercles, refembling thofe of 

the preceding fpecies. The rud is reckoned a fuperior 

difh to any of this genus. 

The rud feems to be an intermediate fpecies between 

the carp and the bream; it is broader than the former, 

and deeper than the latter fihh, The colour is brown, 

changing into yellow ; the fins are of a reddifh hue, and 

the whole body is covered with very large feales. The 

opercula of the gills are, for the moft part, marked witha 

blood-coloured fpot. 

In many of the fifh ponds about Londo and inthe fouth 

of Exg/and, there is reared a fifh called the crucian$; butas 

it isnot mentioned by Welloughdy, itis probably not a na- 

Vot. III. P p tive 

* Willongh, p. 248. + Lib, ix. cap, 18, 

§ Cyprinys Carafhius, Lin. Syft. 
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tive of our rivers. The colour of this fpecies is a deep 

yellow ; asan article of food, it is held in little eftimation. 

It is very deep and thick, the back much arched, and 

the dorfal fin fupported by nineteen rays; the firft two 

ftrong and ferrateu. 

The Roach*, 

Tar roach, like the other fifh of this genus, frequents 

the ftill or ftagnated waters ; it is an excellent pond fith, 

not only thriving well in artificial fheets of water, but 

replenifhing them fooner than any other fpecies, with a 

numerous race of inhabitants. Its offspring are not fo 

numerous as thofe of the carp or tench ; this extraordi- 

nary fertility muft therefore be owing to a {maller number 

of the young perifhing before they arrive at their adult 

ftate. 

The roach is fmaller than the bream ; the fhape of the 

body, like that fith, is deep and laterally comprefied, being 

four inches broad by twelve long. ‘The back is dufky, 

with a fhade of green; the belly pale; the ventral and 

anal fins are a cinnaber colour, the dorfal and tail fin ha- 

ving lefs of the red+. The fcales are of a filver hue, 
broad and deciduous. The lateral lines are curvated, and 

run parallel to the {well of the belly: The tail is bifur- 

cated. 
The 

* Cyprinus Rutilus, Lin, Syft. Leucifeus, Roudely 

> Willough. p. 262: 
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The dace * haunts the fame places as the roach; like 
if, too, it is a great breeder, very lively, and during 

fummer, fond of gamboling on the furface of the water. 

Its colour is a mixture of brown and yellow; the fcales 

are {maller than thofe of the roach; the length of this 

fifh is feldom above ten inches. 

The graining is a fifh fo nearly refembling the dace, 

that perhaps it may be confidered merely as a variety : 

The ufual fize is from fix to eight inches; it is caught 

jn the Merfey near Warrington. 

The Gold-fifh t- 

Tuts fpecies was firft introduced into England from 

China, in 1691 ; and that fpecimen having been deftroy- 

ed, they were again imported about thirty years ago in 

a confiderable quantity. From that time they have mul- 

tiplied greatly in the neighbourhood of London, 'and from 

thence have been gradually difperfed over the reft of the 

kingdom, where they now breed as freely in the open 

water as the carp. 

The moft beautiful fpecies of thefe fithes are kept in 

China for the amufement of people of rank. They are 

confined in fmall porcelain veflels, and placed in the 

courts to decorate the entrances of the houfes belonging 

Pp2 to 

* Cyprinus leucifcus, Lin. Syft. 

} Cyprinus Auratus, Lin, Syft, Kin-yu, Du Halde Hift, China. 



Red GOLD-FISH. 

to the nobility. The beauty of their colours and lively 
motions, give great entertainment, efpecially to the la- 

dies, whofe pleafures are extremely circumf{cribed, from 

the cruel policy of that people *. 

In fhape, thefe fifhes beara great refemblance to the carp; 

and in their native lakes they are perhaps not greatly inferi- 

or in fize ; for they are faid to equal our largeft herring +. 

Beautiful coloured drawings of them have been executed 

by Edwards}; their prevailing colour is gold, of amoft 

amazing fplendour; there are varieti¢s marked with 

fine blue, brown, and bright filver; the moft beautiful 

are faid to be taken ina {mall lake in the province of 

Che-Kyang 

/ 

The Chub Ff. 

Taere are five fpecies, or rather varieties, of this fifh 

enumerated by Willoughby, after the ancient naturalifts : 

That fifh known ‘in the Ezgiijh rivers does not grow to 

a large fize, feldom exceeding five pounds. The chub is 

a very coarfe fifh, and full of bones; it frequents the 

deep holes of rivets, and, during fummer, commonly hes 

on the furface, beneath the fhade of a tree or buth. It 

is a very timid fifh, finking to the bottom onthe {malleft 

alarm, even at the pafiing of a fhadow, but foon refumes 

2 its 

* Brit. Zoology, gen. 40. + Vide Du Halde, p. 316. 

+ P. 209. || Brit. Zool, ubi fupra. 

{ Cyprinus Cephalus, Lin. Sy%. Cephalus Fluviatilis, Rondel. 
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Sts fituation. It rifes to a common trout fly, and feeds 

on worms, catterpillars, grafhoppers, and other coleoptes 

rous infects, that happen to fall into the water *. 

The body is longer than that of the carp; the head 

flattened ; the back of a dufky green; the fides and belly 

filvery, with a fhade of a gold colour, if the fifh be old 

and in high feafon. The fcales are remarkably large and 

angular, like thofe of the carp; the mouth is of a mode- 

rate fize, round when the jaws are opened, and wholly 

deftitute of teeth. The number and difpofition of the 

fins refemble thofe of the other fifth belonging to this 

genus ; the tail is forked. 

The Bleak +. 

"Tus fpecies is frequent in the Engli/fb ftreams, as well 

as thofe of the Contiment. According to 4zfonius, the 

taking of thefe filhes was anciently the amufement of 

children, as that of the following fpecies is at prefent f. 

The flefh is foft, and deftitute of fat, making no very 

commendable mortfel. 

They are at fome feafons apparently feized with a dif- 

order, which feems to occafion them great agony: They 

are then feen tumbling about near the furface of the 

water, and are incapable of {wimming far from the place; 

but 

* Brit. Zool. Species 175. 

+ Cyprinus Alburnus, Lin. Syft. Alburnus, Rondel, 

} Alburnos prxdam puerilibus hamis, 
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but in about two hours they recover and difappear. When 

thus affected, the fifhermen on the Thames call them mad 

bleaks. Pennant imagines, that they are then troubled 

with a {pecies of hair worm, which 4rifotle obferved to 

infeft fome other kinds of fifh *. 

It is of the filvery feales of this fpecies of fith, that 

artificial pearls are made; an art which owes its origin 

to the French, and is by them carried on to fuch an ex- 

tent, that one artiit in Parzs ufed thirty hampers of fith 

in this manufcéture, during the {pace of a fingle winter. 

The feales are beat down into a fine powder, then diluted 

with water, and introduced into a thin glafs.bubble, which 

is afterwards filled with wax. 

The minnow isa beautiful {mall fith, about three inches 

in length, and fcarcely half the fize of the bleak ; it fre- 

quents moft of our pure gravelly ftreams, and is always 

gregarious. It has no teeth; and the fcales are fo {mall, 

that they are almoft invifible. The back is a dark olive 

colour; each fide beautifully adorned with a lateral line 

of bright gold. The colour of the fides and belly varies; 

in fome it 1s white, and in others yellow; in fome it is 

of arich crimfon. ‘Taking the minnow is one of the fa- 

vourite, and perhaps moft innocent amufements of chil- 

dren. This firft effay at angling is performed with a 

bended pin, baited with a fmall earth worm. 

During the month of June, there appears in the 

Thames, near Blackwall and Greenwich, a fith evidently 

of this genus, called the white bait. No naturalift has 

yet determined to what particular fith it belongs, though 

all are agreed, that it 1s the young of fome fpecies that 

reforts there. Some have afcribed its origin to the fhad ; 

others to the fprat, the fmelt, and the bleak. Thefe fith, 

however, 

* Brit. Zool. Species 176, 



THE BLEAK. 303 

however, are all found in other ftreams, while the white 

bait is peculiar to the river 2hames. 

The white bait has a greater fimilarity to the bleak 

than any other fifh ; the number and difpofition of the 

fins are the fame; and the body is comprefled on the 

fides, in the fame manner. The ufual length of this 

fmall {pecies is two inches ; the dorfal fin is placed be- 

fore the equilibrium ; fo that, when fufpended by it, the 

tail finks down. The tail is forked, and black on the 

tips. Thefe fmall fry are ufually caught for the purpofe 

of bait for other fihh ; when fried with flour, they are 

reckoned a delicious viand by the lower order of epicures, 

whe frequent the taverns contiguous to the places where 

they are taken *. 

* Brit. Zool. Species 176, 
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NATURAL HISTORY 

OF 

{NSEC T'S; 

CHAPTER I. OF INSECTS IN GENERAL, 

pect. I.—General idea of the number and variety of In- 

Jets : Inducements to the ftudy of Entymology. Hiftory 

of this Science. : 

We are now to enter upon that department of Natura} 

Hiftory which treats of Infeéts; by the ftudy of -which, 

we are conducted into a province the moft extenfive, 

and by far the moft populous, of the whole empire of 

nature. The refidence of quadrupeds, as we have feen, 

is confined to the land ; that of fifhes to the water ; while 

birds are enabled to rife from the furface of thefe ele- 

iments into the aerial regions. Wature, however, has 

alfigned a flill more extenfive range to thofe animals 

upoh whofe hiftory we are now to enter. They are 

found to pervade every part of her dominions, in num- 

Vou: WE Qq bers 
ii 
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bers that defy all computation: For in nothing does th¢ 

immenfity of her works more ftrikingly appear, than im 

the infinite number and variety of thofe her fmaller pro- 

duétions. 

Entymology, therefore, of all the fciences, prefents the 

wideft, field for inveftigation. The number of experi- 

ments and obfervations neceflary to furnifh a complete 

hiftory of fo many fmall animals, is not only great; but 

the difficulty of making them is alfo immenfe. The 

number of ideas with which a fkilful botanift muft load 

his memory, before he can acquire an accurate know- 

ledge of above two thoufand plants, is no doubt great : 

his tafk, however, bears no proportion to that of the en- 

tymologift ; for, amidit fo many plants, there is perhaps 

hardly one that does not furnifh nourifhment and an ha- 

bitation to feveral infe&s; while many, fuch as the oak, 

afford a retreat for fome hundreds of different fpecies *. 

Thefe plants, however, are far from being the only abode 

of infeéts ; vaft numbers refide upon the larger animals, 

whom they continually fuck ; many live upon and de- 

vour others of their own order. Infinite numbers fpend 

a part of their lives in the water; others remain there 

entirely: The earth {warms with multitudes; and the 

air teems with others, too {mall for the human eye to 

obferve, and too numerous for the imagination to con- 

ceive ! 

While the numbers of this clafs of the animal kings 

dom thus exceed all cur powers of conception, its varie- 

ties are alfo multiplied to a degree that renders a complete 

difcrimination of them equally impoffible. The different 

{pecies 

* Mem. pour fervir a Hilt, des Infeéts, par Reamure, Tome prin. 

page 2. 
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fpecies of infe&ts are not only numerous, but each has its 

own diftin& hiftory, and exhibits manners, appetites, and 

modes of propagation peculiarly its own. In the larger 

ranks of exiftence, two animals that nearly refemble each 

other in form, will be found to have a fimilar hiftory ; 

but here, infe&ts almoft entirely alike will be found very 

diffimilar in their habits, and in the. different changes 

which they undergo during their fhort lives *. -To give 

a full enumeration of all the animals contarmed in this 

province of nature, would prove a tafk extremely ardu- 

ous; one which no naturalift has ever pretended to ac- 

complifh. To furnifh a diftin&d and complete hiftory of 

each, is an undertaking for which the human powers 

feem altogether unequal; their imperfection, at leatt, 

forbids us to hope that it will ever be effected. 

But although a complete hiftory of the operations of 

nature in this large and populous part of her empire can- 

not be expected; yet, fuch a general pidure may be 

given, as fhall demonftrate the exiftence of that great vi- 

vifying principle by which fhe is animated, and by which 

fhe is enabled continually to pour forth into exiftence 

fuch immenfe numbers of organized beings. A hiftory 

of fuch infe&ts as moft frequently occur, and whofe man- 

ners are beft known, will prefent to us a pleafing view 

of that protection which providence affords even to the 

{malleft of its creatures ;—of the means it employs for 

perpetuating them ;—and of that great arrangement of 

nature, by which one fet of living beings find fubfiftence, 

by devouring another, and by which life is continued 

through every part of the creation, without a paufe. 

Qq2 Natural 

* Goldfmith’s Natural Hiftory, Vol. VIL p. 239. 
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Natural hiftory claims it as its prerogative to demons 

ftrate the exiftence and the perfections of that Creative 

Power which produced, and which governs the univerfe: 

It is the hiftory of the works of God, and naturally leads 

every intelligent mind to their Author; for there are no 

proofs of his exiftence more level to the apprehenfion of 

all, than thofe which it offers to the underflanding. No 

rational man can ever bluth for having placed among his 

occupations a fludy which has for its object the works of 

the Supreme Being which leads him to the contemplation 

of their author. All thofe naturalifts who have de- 

{cribed the different parts of the animal kingdom, have 

willingly confeffed them to be productions ef infinite 

power and wifdom ; and feem to regret, that the experi« 

ments and obfervations relating to their hiftory are no¢ 

more numerous ; becaufe, in proportion as they are ex- 

tended, the proofs of a Creative Power are multiplied. 

The manner, however, in which entymology has too 

frequently been ftudied, and the extremes into which 

men, according to their different capacities and taftes, 

have fallen, have brought that obloquy and derifion againft 

the fcience, which a proper degree of difcernment would 

have directed agdinft the foibles of thofe who ftudied it. 

While the fyftems of fome naturalifts contain only a dry 

repetition of fhades, colours, and fhapes of different in- 

feéts, without entering into the more interefting and ani- 

mated defcription of their manners, thofe of others, as 

injudicioufly, afcribe to them funétions, and a degree of 

intelligence of which they are incapable. By the former, 

the imagination is fatigued and difgufted with a conftaut 

repetition of the fame images: By the romantic air of 

the latter, the mind is led into diftruft with regard tu the 

truth of the whole narrative, and to doubt of thofe facts 

which 
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Which are weil eftablifhed and certain. Hence the ftudy 

ef entymology has been deemed by many, an oceupation 

the moft ufelefs and frivolous in which the human mind 

can be engaged: Hence too, from a fear of proftituting 

their talents, many have been deterred from contemplat- 

ing the wonders difplayed by nature, in a kingdom of 
animals the moft numerous, diverfified, and fplendidly 

adorned, of any on the face of the globe ; and thus have 

deprived themfelves of views of the power and munifi- 

ence of the Author of Nature, the moft firiking and in- 

terelling that can ‘Be prefented to the mind of man. 

To thofe who can derive no pleafare from the purfuits 

and {tudies of a liberal mind, and who feel no fatisfaétion 

in any employment that is not attended with immediate 

profit, the refearches of the entymologift cannot feem 

altogether ufelefs. Had the operations of the filk worm 

never been examined, how could men have availed 

themfelves of the labour of an infe& that adminifters fo 

profufely to our luxuries and cur wants? It was not to 

the unobferving that it firft occurred, that the produce of 

that animal’s labour might be converted into a confider- 

able article of commerce; and might give rife to many 

arts, and afford fubfiftence to thoufands of manufacturers. 

In the fame manner, wax and honey enter into the are 

ticles of commerce, and add to our enjoyments. It can- 

not, therefore, be denied, that they were profitably em- 

ployed, who firft obferved the induftry of the bee; who 

brought that animal from its native woads, introduced it 

into our gardens, and, by domefticating it there, have 

rendered it fubfervient to our enjoyments. 

The Chinefe, whofe progrefs in many of the arts is fu- 

perior to that of any other nation, avail themfelves of 

the labours of certain infects, in procuring a rich dye, 

and 
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and an elegant varnifh, which is provided by a certain 

ipecies of winged ant. The celebrated purple dye of the 

ancients was the produce of a {mall fpecies of fhell-fith ; 

and we are told by Plimy, that the difcovery of its vir- 

tue was occafioned by a dog, who, in eating the fifh, had 

dyed his ears with that beautiful colour*. It feems 

probable that the ancients were capable of communicat- 

ing to their ftuffs many beautiful fhades of fcarlet with 

which we are unacquainted ; and it is not unlikely that 

we have alfe fome rich tints of that colour which they 

wanted. It is certain that our fineft wd colours are fur- 

nifhed by infeis with which they were unacquainted. 

Cochineal, the extenfive and profitable ufes of which have 

been long known, is now univerfally allowed to be an 

infect, which is propagated with care, and in vaft num- 

bers, in the kingdom of Mexico. The ermes, or grain 

of fcarlet, which was formerly imagined to be one of the 

galies or excrefcences that are feen on fhrubs, 1s now un- 

derftood to be an infect, which attaches itfelf in that form 

to a {pecies of the oak t. 

The medical ufes of certain infects are far from being 

inconfiderable ; and to thefe purpofes they have long been 

applied, perhaps more frequently, and with better effea, 

than at prefentt. The valuable purpofes to which the 

cane 

* Reamure, Tome I. p. 5. 

+ The quercus coccifera of Linnaeus. The red dye colleéted from this 

tree is produced in Africa; it is not fo bright, but more permanent than 

cochineal. The ceccus quercvs forms galles upon the common oak, which 

are brought from the Levant, and are univesfally ufed in dycing over Eu- 

rope. We have this plant in Britain, and alfo that of the coccus poloni- 

us: The infeét which inhabits thefe plants might in all probabilite 

thrive, if imported into this ifland. 

+ Hift, Medic. des Anim. par Vanden Bofche, Liv, iv. 
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eantharides has been made fubfervient, will alone vindi- 

cate the utility of thofe refearches which have been made 

concerning this part of the animal kingdom. ‘There are 

other ufes to which infects have been applied, and that 

from the moft remote antiquity, which appear of a ftill 

more fingular nature. Before the time of Theophrafus 

and of Pliny, certain kinds of them were employed in 

tipening the figs throughout the iflands of the Archi- 

pelago * ; and it appears that the fame pradtice {till fub- 

fifis among the prefent inhabitants of thefe iflinds F. 

There are two kinds of figs cultivated around the Medi- 

terranean; the wild, and the domeftic. The former 

produces fruit feveral times in the year; and in it are 

produced certain worms, which are afterwards transforms 

ed into {mall flies. It is by the afliftance of thefe little 

animals that the domeftic fig is brought to maturity, 

which would otherwile drop from the tree in an unripe 

ftate. During the months of June and July, the peafants 

of thefe delightful climes are bufily employed colleGting 

fuch of the wild figs as abound moft with thefe infects, 

and in placing them near the cultivated fig, that they 

may co-operate with the climate in bringing it to ma- 

turity. Similar purpofes might probably be ferved by 2 

judicious application of infects to fruit in more northerly 

climates, were we acquainted with the proper fpecies. 

Thofe prunes, pears, and apples which are firft ripe, are 

commonly found penetrated by worms. 

But there are other inducements to the ftudy of in- 

fects, of a nature totally different from thofe already 

mentioned ; inducements, founded not on any hope of 

advantage to be derived from thefe animals, but of -al- 

leviating 

* Vide Plinii Hift. Nat, + Voyages de M. de Tourncforte, 
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leviating or preventing the numerous mifchiefs they o¢s 

cafion. Infinite fwarms of thefe animals annuaily defo- 

late whole provinces ; others attack our gardens and cul 

tivated grounds, where they commit endiefs devaftations 

upon the corn, vegetables, and fruit trees. Nor are 

their depredations confined to the fields ; they enter the 

habitations of man, and by deftroying the timber, gras 

dually reduce them to ruins. They deftroy his furniture 

and clothing; fome of them fpare not even his perton, 

tormenting it long before the period which nature has 

deitined it to become their legitimate prey. Here, then, 

is a wide field laid open for ftudy ; and the perfon who 

could inform mankind how to remove or alleviate thele 

mifchiefs, would deferve better of his {pecies than if he 

had difcovered the longitude. 

Thus, by a clofer examination of the deftructive pow- 

ers of infects, we fhall have melancholy proofs of their 

importance in the fyftem of nature, and be perfuaded, 

that however defpicable they may appear, there is no 

clafs of animals whofe hiftory more nearly concerns usy 

and which better deferves the attention of the naturalift. 

There are four different f{pecies of the locuft which are 

remarkably deftructive. Almoilt every year, whole pro-« 

vinces, the moft fertile in 4fa and Africa, are laid wattle 

by their depredation. In Tumis and Algiers, {warms of 

the gridlus migratorius appear fo numerous, that they 

darken the face of the fky, like a thick cloud. Thefe 

pernicious animals are wafted there by the foutherly 

winds in the month of April: In May they take their 

eparture for the interior parts of the country, to propa- [oF 

rate their young ; thefe make their appearance in their 
~ GO 

Pa 

mit vaft depredaticns. The firft columns, which pervade 

P3 the 

darva flate, during the month of June, when they come 
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the country like an army, deflroy every green fhrub and 

pile of grafs; and their devaftation has not ceafed, when 

they are fucceeded by other fwarms, that prefs upon their 

rear, devouring the tender branches and ftalks of plants, 

which their forerunners had left. This dreadful vilita- 

tion, which the language of Scripture has juftly deferibed 

as a plague, does not terminate till the infeéts have pai- 

fed into their winged ftate, when they fly off, leaving the 

whole furface of the earth naked and brown, as if fcorch- 

ed by fire. 

Little infetior to the locuft in its deftruative powers 1S 

the Phalena Graminis of Linneus, which deflroys the 

meadows in Sweden: There the peafants are employed 

in cutting deep ditches in the furface to ftop the progrefs 

of the larvee as they pafs along: If the {warm be {mall, 

this device has the defired effect; but the numbers of 

thefe animals are often fo great, that they fill up the 

trenches, and pafs along over the dead bodies that are bu- 

ried in them. ‘The formica facchilifera is a native of the 

Weft Indies, where it pervades the plantations of the fu- 

gar-cane, entering the plants, and deftroying them when 

they are tender: Ajiter long experience of its depreda- 

tions, the inhabitants have never been able to invent a 

method of deftroying this pernicious animal, In our own 

country, the turnip-fly, the butterfly, and the goofeber= 

ry worm, have long committed depredations in the fields 

and gardens, which no invention has hitherto been able to 

prevent: Againft the laft of thele animals, indeed, the 

‘watering the bufhes with an infufion of tobacco, has been 

found efficacious, by killing the greater number in their 

larva tiate. 

Vou. IIT. Rr Another 
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Another obje&t highly worthy the attention of the e7- 
tymologift, is the means of preferving corn from the in- 

vafion of infects, after it is colleéted into granaries. Our 

fubfiftence in almoft every ftage of its progrefs, is con- 

ftantly expofed to the intrufions of thefe enemies of hu- 

man induftry. Flour, bifcuit, and almoft every kind of 

provifion, even after it is barrelled up for exportation, 

is liable to be devoured, or rendered ufelefs, by the de- 

predations of the moft hideous animals. ‘The patriotifm 

of ftatefmen, and their zeal for the good of mankind, 

could not receive a nobler or more ufeful direction than 

in holding out rewards to fuch as might difcover the moft 

cffetual means of preventing the ravages of thofe ani- 

mals, who, by the moft deftructive activity, are conti-+ 

nually converting large ftores of provifions into fo many 

mafles of corruption. 

May it not be hoped, that by a careful ftudy of the 

nature of infeéts, fome means may be difcovered to pre- 

vent them from penetrating into the joifts of buildings, 

and thereby reducing them ito duft, and effeGting the 

deflru€tion of the moft coftly edifices. How often do we 

find wooden furniture deftroyed by infe&s, which might 

have anfwered the’ purpofes for which it was intended for 

ages, had it been preferved from the deftru€tive attacks 
of thefe animals? How many accidents are probably oe- 

cafioned at fea by thofe formidable worms, whofe heads 

are armed with hard fhells, and who are thereby enabled 

to gnaw through the thickeft veflels, and make perfora- 

tions under the water? The alarms they have frequently 

occafioned in Holland, by introducing themfelves and mul- 

tiplying among thofe wooden ftakes which fupport their 

dikes, are univerfally known. The naturalift who fhould 
difcover 
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difcover a mode of preventing fuch devaftations, would 
certainly deferve well of his country and of mankind, by 

communicating information that tended fo directly to the 

public good. 
The tar extracted from coal by that ingenious noble- 

man the Earl of Dundonald, when better known, will 

probably be found an efficacious remedy againft the cor- 

rofions of wood by infects in all cafes where it can be 

applied. It not only penetrates fo deeply into wood that 

it cannot be wafhed away ; but is of fo acrid a fubftance, 
as muft inevitably deftroy worms. The intolerable ef- 

fluvia which it emits, will, however, prevent its appli- 

cation in the cafe of houfehold furniture. 

The pernicious genus of phalena, which contains all 

the different fpecies of moths, makes ftill nearer ap- 

proaches to man in the hoftilities which it commits. No 

perfon is ignorant of the deftru€tive quality of thefe in- 

fe&s to woollen cloth, and all kinds of fur and wearing 

apparel. The aftonifhing inftin® of thefe animals, in 

providing a proper receptacle for their eggs, and food for 

their young, have not withdrawn that indefatigable en- 

tymologift Reawmure, from devifing efficacious methods 

of preventing their depredations upon woollen ftuffs and 

furs *. 

Of fuch vaft extent are the mifchiefs occafioned by the 

infe&t tribe upon the various objects of human induftry, 

and the neceflaries of life; ali thefe, however, would in 

a manner difappear, were we to refle&t upon their dan- 

gerous effects upon the human body, and the hufband- 

man’s attention would be withdrawn from the depreda-’ 

tions committed on his fields, did he imagine that thou- 

* Vide Mem. de l’Acad. 1728. 

|e a) fends 
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fands of the fame noxious race were continually entering 

into his lungs by breathing. During the whole of the 

fummer months, the atmofphere teems with myriads of 

{mall animals, and particularly in the months of July 

and Auguft: It is then that the exceflive numbers that 

are conveyed into the ftomach and lungs, probably gene- 

rate thoie epidemic diforders for which that feafon of the 

year is fo remarkable. If we pafs from thofe dangers 

which are lefs vifible, to others more apparent, with 

which infe€&ts threaten the human race, we thall ftill find 

room to commiferate the inhabitants of many parts of the 

globe. What an uncomfortable life muft the poor Lap- 

dander lead, fince, at certain feafons of the year, the 

number of infe€ts is fo great, that a candle is no fooner 

lighted than the flame is extinguilhed by the multitudes 

that flock to it; where, after millions are deftroyed, fa- 

mifhed millions fucceed, and renew the unceafing com-~ 

bat. Even in Britain, which is happily free from thefe 

unrelenting invaders, much inconvenience is often felt 

from the bug, the hornet, the wafp, and the bee *. 

To counteract thefe inveterate enemies of man, and to 

relieve him from the mifchiefs they occafion, ought al- 

ways to be one aim of the entymologift: and no perfon 

will deny, that whoever, by the ftudy of infects, has found 

the means of availing himfelf of the labours of fuch as 

are ufeful, or preventing the noxious from doing harm, 

hath rendered an eflential fervice to mankind. 

After all, however, it will readily be allowed, that 

in purfuing the hiftory of infects, the number of ufeful 

obfervations 

* The firft of thefe animals has been found to be effe@ually deftroyed 

by the fmoak of peat. 3 
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obfervations with which it prefents the reader, bear but 

a {mall proportion to thofe whofe object is merely to gra- 

tify curiofity. But in what fcience is there nothing to 

be found but what is immediately ufeful? and are not 

objects of curiofity often nearly allied to thofe of utility ? 

Is it not while we amufe ourfelves with the former, that we 

are moft frequently led to the difcovery of the latter? To 

thefe circumftances, we may add another for the encou- 

ragement of thofe who undertake to write upon this fube 

ject ; that works the moft uleful are not always the moft 

favourably received : The number of thofe who read for 

amufement, is at leaft equal to thofe who read fer in- 

ftruétion, A tafte for the marvellous, in a greater or 

lefs degree, is univerfal among men: It is this which 

leads them to prefer romances, novels, Perian and Ara= 

bran tales, to the incidents of real hiftory. The genera- 

tion, the metamorphofes of infects, their means of rear- 

ing their young, and of procuring food, prefent to the 

reader wonders, perhaps not inferior to thofe that are fa- 

bricated by the moft licentious imagination; with this 

difference, that the latter are true. The entymolo- 

gift therefore, has himfelf rather than his fubje@ to 

blame, if his works are not read by the public with 
avidity. 
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Sect. HW.—The Literary Hiflory of Entymology. 

Tue clafs of infeéts, although by far the moft numerous 

in the animal kingdom, the moft remarkable for its ef- 

fe&ts on the objects of human induftry, and perhaps the 

moft important in the economy of nature, was long be- 

fore it attracted any confiderable degree of attention from 

men of learning. Hardly any attention was beftow- 

ed on entymology by any of the writers of antiquity. 

Ariftotle, that father of naturalifts, has allotted but a 

{mall portion of his works to the hiftory of infects; nor 

does it appear that he has been always fufficiently atten- 

tive to the authorities upon which he inferts the different 

facts he relates, or to the order in which they are ar- 

ranged. It is known, that Alexander his pupil furnifh- 

ed him with confiderable fums to be employed in the va- 

rious refearches neceflary for the compilation of his hif- 

tory of animals; and it is not improbable, that many 

perfons were engaged in different parts to procure him 

the different fpecies, and to furnifh him with fuch obfer- 

vations on their hiftory as fell not within the reach of 

his own knowledge. From feveral of the faéts which he 

has related, we are led to fulpedt, that thefe men were 

not altogether qualified for the tafk in which they were 

employed. The arrangement followed by the Grecian 

naturalift feems as defective as the authorities upon which 

his 
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his obfervations are founded. It confifts of along and 

tedious enumeration of animals, whofe appearance and 

hiftory correfpond in certain particulars ; followed by 

another of thofe which differ from the former. Enume- 

rations of this kind are feldom complete, and long before 

they can become fo, muft prove a burden too great for 

the memory to retain*. The hiflories of Pliny and 

/Elian are formed upon the fame plan, and are liable to 

fimilar defects: They confift of a number of obfervations 

ill arranged, and infufficiently authenticated. 

During that long fucceffion of ages, which was only 

diftinguifhed by ignorance and barbarifm, entymology 

fhared the fame fate with every other fcience: It was 

condemned to oblivion. After a tafte for literature had 

begun to revive, the hiftory of infeéts again attraéted the 

notice of the curious; unhappily, however, for the 

growth of fcience, men were then devoted to the ftudy 

of the ancients with a blind admiration: It was from 

their writings that they imagined the moderns were to 

derive a complete knowledge of all the fecrets of nature ; 

and 4riftotle was principally confulted for the hiftory of 

animals. Had A/drovandus, Gefner, and Mouffet, be- 

flowed the fame attention in ftudying the works of nae 

ture that they employed upon the writings of that natu- 

ralift, they would have made a much greater progrefs in 

real knowledge: But they unfortunately obferved na- 

ture only to obferve there what they had read from 

Ariftotle. This exceflive predileGtion for antiquity ought 

not indeed fo much to be imputed to thefe authors as to the 

oge in which they lived; a period when every thing was 

deemed 

* Vide Hift. animal. paffim., 
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deemed contemptible, that was not found in the writings 

of the ancients. 

The attempts of thefe early writers gave birth to the 

refearches of cthers, who were gradually more bold and 

fuccefsful, in proportion as their reverence for antiquity 

was diminifhed. In 1668, about twelve years aiter 

Mouffet publifhed his Theatrum InfeG@orum, the experi- 

ments and obfervations of the celebrated Rbedi made their 

appearance in Itu/y. His invettigations were principally 

direted to the manner of the generation of infeéts, with 

a view to overthrow that abfurd and erroneous doétrine 

eftablifhed by the ancients, of their arifing fortuitoufly 

from different bodies in a ftate of putrefaction. Nothing 

can more fully demonttrate the ftrength of prejudice than 

thofe elaborate treatifes which Ma/phigi, Swammerdam, 

and Rhedi were obliged to compofe, in order to combat 

the notion of the fpontaneous generation of thefe animals ; 

an opinion which at prefent feems as ridiculous and unphte 

lofophicalasit is untrue. Notwith!anding all their efforts to 

prove, that the fmaller animals are produced in the fameman- 

ner with the larger, and that the organization of the body of 

a mite requires the fame apparatus of limbs, and the fame 

delicate firn@ture as that of an elephant, attempts were 

ftill made to revive the ancient error by Kirker, Bonarie, 

and others *. And what is moft mortifying to human 

reafon, the fame Rhed2, the declared enemy of prejudices, 

and the man oi ali others whe knows beft how to com- 

bat them, has, upon this very fubjeét, fallen into a fimi- 

lar errer. In order to produce thofe infe&ts which are 

j found 

* Vide Mot’: di dubitar intorno la generacione de viventi, fecondo lx 

opinione de moderni. 
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sound upon the {mall excrefcences of plants and trees, he 

found himfelf obliged to confer a vivifying power, a kind 

of foul upon thofe vegetables where they were found, and 

has laid afide the ordinary mode of generation, which in 

other inftances he had laboured to eftablith. 

_ Swammerdam was the contemporary of Rhedz; and, 

like him, he pofleffed the courage to examine nature, and 

to think for himfelf. This naturalift made many anato- 

mical obfervations upon infects, which after his death 

were publifhed at Leyden *, and laid the foundation of 

future improvements in entymology. About the fame 

period, Madame Marianne, a Dutch lady, contributed 

largely to bring the hiftory of infects into requeft, by the 

beauty of her paintings and drawings. After having ex- 

ecuted elegant drawings of feveral of the infects of Eu- 

rope, from a fingular avidity for thefe ftudies, fhe was 

prompted to crofs the 4t/antic, and give paintings of thofe 

in America. Having refided for feveral years in Surinam 

in South America, fhe returned to Europe with exquifite 

drawings of many of the fplendid infects of that conti- 

nent, which were afterwards engraved and publifhed in 

FAfolland, about the end of laft century +. 

Goedart is another of the firft authors who adorned the 

hiftory of infects with the labours of the pencil. He 

paid great attention to the metamorphofes of the animals, 

and has painted many of them in the feveral forms which 

they affume, from their appearance till their death. His 

work was originally publifned in German, very badly ar- 

Vot. III. sf ranged ; 

* inthe year 1737, under the title of Biblia Nature. 

{ Her original drawings were purchafed by Sir Hans Sloane, and arg 

new in the Britith Mufeum. 
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ranged; a new edition in Latin was afterwards given by 

Dr. Lifer, in which many errors were corrected, and a 

new arrangement made out by that able naturalift, who 

has himfelf written a valuable treatife upon the intricate 

genus of {piders. 

Some of thefe authors, by the extent of their labours, 

and others by the boldnefs of their genius, had. convin- 

ced mankind that the ancients were far from attaining 

that perfect knowledge of nature which they had hither- 

to imagined. They were now fo far emboldened by the 

ptogrefs they had already made, that they trufted 

to their own judgment and obfervation in examining the 

works of nature ; and many productions far more judi- 

cious, accurate, and philofophical, were offered to the 

public, than had ever hitherto appeared. Among the 

firft of thefe may be ranked that of our celebrated coun- 

tryman Mr. Ray, who had, for the greater part of his 

life, affiduoufly examined the economy of infeéts. His 

Methodus InfeGorum was not publifhed till after his death 

in 171e, and may be regarded as the moft accurate and 

concife performance on the fubject of entymology. In 

the meanwhile, there appeared a numerous lift of au. 

thors who treated this clafs of the animal kingdom; 4/- 

bin defcribed the infects of England, while Sir’ Hans 

Sloan, Petivert, Catefby, and Frifcb, have detailed the 

hiftory of vaft numbers of exotic animals of this tribe. 

In this ftate of the fcience, about the year 1754, ap= 

peared M. de Reaumur, by far the moft laborious and in- 

defatigable entymologilt in Europe. Almoft in every 

part of France this naturalift had correfpondents ftationed 

to tranfmit him by poft defcriptions and fpecimens of 

every curious and rare infect that might occur: And ia 

order 
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order to examine their inftin&s, their metamorphofes, 

and mode ‘of generation, he inclofed vaft numbers of 

them in a large aviary, conftruéted with a clofe net, and 

fecured below with a pavement overlaid with green turf, 

and planted with fhrubs and different kinds of plants. 

{t was there that this unwearied obferver of nature exa- 

mined the manners and economy of thofe infe&ts, which 

he has defcribed in a work the moft voluminous that has 

hitherto appeared on entymology. Asa writer, he is ex- 

tremely diffufe, but always entertaining and inftrudtive. 

The principal defect in his works is the want of a fy{te- 

matic arrangement, and the fynonima of other authors; a 

precauticn that was alone able to have prevented confufion 

in fo large a performance, and amid the vaft number of 

infe&ts which he has defcribed. Thefe defe&ts, however, 

were foon remedied by that excellent arrangement which 

the immortal author of the Syftema Nature has introdu. 

ced into entymology, as well as every other department 

of natural hiftory. No philofopher hath ever yet appear~ 

ed who poffefles the fame powers of claflifying the dif- 

ferent productions of the various kingdoms of nature ; 

and his fyiftem will-prebably long continue to be a 

ftandard to all thofe who fhall afterwards attempt te make 

improvements, or to enlarge the boundaries of natural 

hiftory. 

Since 17145, when the fyftem of nature was firft pub- 

lithed by Sir Charles Linnaeus, various improvements 

have been made on it by that author, who has enjoyed 

the rare felicity, not only of feeing his works gain uni- 

verfal approbation, but of many opportunities of bringing 

them nearer to perfection, Inthe meantime Geofey, Sco- 

polt, Wotton, Harvey, Valifmerit, and many others of in- 

‘ | Sfa ferior 
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ferior note, have turned their attention to this interefting 

part of natural hiftory ; and while they have endeavour- 

ed to improve upon the arrangement of the Swedi/h na- 

turalift without fuccefs, have neverthelefs added greatly 

to the number of infeéts. Among this number De Geer. 

a Swedi/h nobleman, councellor to the king, may be 

ranked in the firft ftation: He has publithed a large trea- 

tife upon this fubje&, in which he has not only defcribed 

a great number of infects with accuracy, but has indul- 

ged in philofophical remarks upon their hiftory, which 

poflefs very confiderable merit. 

Befides thefe, a number of entymologifts have appear- 

ed, who have given moft elegant engravings of infects ; 

among which are, Roefel, Lewenhock, Baker, Barbut, 

Harris, and Drury. Some of thefe have improved this 

feience by microfcopical obfervation: the laft has given 

excellent drawings of the exotic infeéts, while Harris 

has applied himfelf fuccefsfully in delineating thofe of 

England. 

After reviewing the numerous lift of authors who have 

laboured in the fame field, we fhould widely err, were 

we to conclude that the {cience of entymology had reach- 

ed perfeGtion, or that the whole of this clafs of beings 

had been fully made known. The far greater part of 

infects, as we have already hinted, from their extreme 

minutenefs, elude the obfervation of the naked eye 

many, it may be prefumed, are not perceptible even by 

the affiftance of the beft microfcope; and of thefe {mall 

animals, whofe bodies are fcarcely difcernible, how little 

can we know of their organization, their food, their man- 

ners, and their hiftory ? In the lateft edition of the fyftem 

of nature, near three thoufand infects are enumerated by 
Linneus 
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Lmaceus: There is, however, good reafon to apprehend, 

that this enumeration does not contain above one half 

even of the larger infects that are diftin@ly obfervable by 

the eye. Whether in a hot or cold climate, it is proba~ 

le that the number of infects in every country is great- 

er than that of plants. In Sweden, there have been enume- 

rated, and pretty accurately defcribed, about one thoufand 

feven hundred infects, while the number of plants, though 

no where more accurately examined than in that kingdom, 

do not exceed thirteen hundred. In the neighbourhood 

of Paris, there have been difcovered by Geoffrey and 

Reaumur, upwards of one thoufand four hundred infeéts, 

while the plants of the fame diftrict, which have been 

{till more accurately examined than the infeéts, do not 

nearly amount to that number. 

The Briiz/b infe&ts have never yet been either fully 

enumerated, or accurately defcribed. Dr. Berkenboot, in 

his outlines of the natural hiftory of this ifland, has enn- 

merated five hundred and feventy-two different {pecies : 

In all probability, a more complete inveftigation would 

difeover three, or perhaps four times that number of 

Briti/b infets. The nearer any country approaches to 

the equator, the more numerous will be the infeGts found 

in it: Even in thefe northerly climes, however, there is 

fill much room left for entymological invefligation. If, 

in travelling over this ground, we cannot flatter the read. 

er with much new matter, we can at leaft affure him, 

that he will not be led aftiay by theory, or deceived 

by unauthenticated narrations. 
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sect. II].— comparative view of the Senfes and Ene 

dowments of Infects, with thofe of other Animals. 

‘Tre more clofely we examine this clafs of the animal 

kingdom, the greater number of furprifing facts and 

wonderful inftinés fhall we find, to indemnify us for 

thofe large portions of the marvellous, of which we fhall 

often be obliged to diveft their hiftory. Many entymo- 

logifts, it muft be allowed, particularly thofe who wrote 

in the earlier ftages of this fcience, before philofophy 

had thrown much light upon the operations of nature, 

from a defire ef filling the reader with the fame admira- 

tion which they themfelves felt, have much oftener had 

xecourfe to the marvellous, than can either be juftified 

by facts or obfervation. Thofe eulogies which we find 

fo frequently beftowed, without meafure, upon the in- 

telligence of certain infeé&ts, afford pregnant evidence of 

this indifcretion. There is hardly any kind of know- 

ledge, endowment, or even moral virtue, of which fome 

er other of them has not been faid to be poffefled. They 

have been made to act and think like men; and fome- 

times have been celebrated for accomplifhments of which 

few of thefe lords of the creation can boaft ; and all this 

on the moft puerile and falfe foundations. For example, 

there is a {pecies of the mantis, with long limbs, and of 

an uncommon appearance; and kecaufe this animal is 

fsequently feen in an erect pofture, having the two fore 
legs 
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legs crofled, it has been faid to be employed in devotion ; 
a circumftance from which it has in fome parts obtained 

its name *. 

The fame infect is faid to have fuch a regard for chil- 

dren, that, fhould one lofe its way, it humanely points 

to the proper’way with its leg, and feldom is known to 

give 2 wrong direction. Of this kind, too, is the refpect 

for their dead, which has been afcribed to the ants, and 

the decency with which they beftow the honours of in 

terment upon their deceafed friends. Thefe reports reft 

upon no better foundation, than that thefe animals, and 

fome fpecies of bees, are feen carrying from the hive 

fuch as have perifhed or been killed. How many won- 

ders of a fimilar kind have been told of the common bee ; 

wonders which render the greater part of the early 

treatifes upon them hardly more inftructive than a ros 

mance. ‘Their aflociations have been deemed a perfec 

model of a monarchical government, conducted by one 

fovereign, whofe commands are implicitly obeyed, and 

regulate all the different operations in which they are fo 

bufily employed. From farther inveftigation, however, 

this king of the bees has a queen, and fo prodigioufly 

prolific, that from three or four, which are to be found 

in every hive, the whole progeny, which confifts of many 

thoufands, is derived. 

The different operations which infetts perform; no 

doubt oblige the naturalift to afcribe to them a certain 

degree of intelligence ; fome degree of it we have feen 

poffefled by the other animals: From analogy, therefore, 

we may reafonably fuppofe them not altogether deftitute 

af fagacity. The different procefles through which they 

&°s 

* Vide Muoffet, p. 118. In Provence, it is called the God-prayer, 
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go, are fo uniform, and that fucceffion of actions which 

we fee them perform, are fo little varied, that nature 

feems to have deflined them to aét a fubordinate part in 

the great republic of animals. If their hiftory fometimes 

exhibits them varying their procedure, and accommodat- 

ing themfelves to circumftances, the {phere of their ad- 

drefs feems to be confined within narrow limits ; and it 

is feldom that they attraét our admiration by any extra- 

ordinary efforts of fagacity. ‘The bee andthe ant prefent 

ftriking inftances of afliduity in labour; they have, how- 

ever, but one fingle method of operating, and, withdrawn 

from that, can turn tono other, A bee taken out of the 

hive is totally helplefs and inactive; far from difplaying 

the fagacity of the dog, it feems incapable of giving the 

{malleft variation to its inftin&s. In the purfuits of the 

latter animal, there appears fomething like choice; in the 

tabours of the former, the whole appears like neceflity or 

compulfion *. 

The conformation cf the whole infe& tribe feems alfo 

to argue its inferiority to many other parts of animated 

nature. In the external and interrial ftructure of the 

body of one of thefe fmall animals, where every membet 

appears completely formed, and co-operates with the reft 

in carrying on the vital functions, there is no doubt dif 

played a very wonderful organization. Infects, however; 

of all animals, are perhaps the moft imperfe@ly formed ; 

nor is this affertion founded on any inveftigation made 

upon thefe minute creatures by means of the eye, or the 

knife of the anatomift; it is obvioufly deducible from 

their capacity of fubfifling after being deprived of many 

of thofe members and organs, which, in the higher ranks 

. of 

* Goldfmith’s Nat, Hiftory, Vcl. VII. p, 236, 
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of nature, are abfolutely neceffary to life. Many of 
them, like the nobler animals, are furnifhed with lungs, 

and an heart ; yet the caterpillar lives, though its heart 

and lungs, as is often the cafe, are entirely eaten away. 

In fome, the ftomach perifhes altogether, and is again re- 

newed ; others, after being cut into feveral pieces, not 

only continue in life, but are formed into as many new 

diftin& animals as there were fegments of the old! As 

in mechanics, the moft complicated machines are requir- 

ed to perform the niceft operations, fo, in anatomy, the 

nobleft animals are moft varioufly and wonderfully 

made *, Of all living beings, man offers the moft won- 

derful variety in his internal conformation ; quadrupeds 

come next; and after them the other animals follow, in 

proportion to their powers and excellencies; while in- 

fe&ts feem to fill up the laft and loweft rank of animated 

nature ; fome of them being fo imperfectly organized, 

that they have long remained in the fyftems of naturalifts 

confounded with the vegetable tribes. 

The amazing number of infeéts is another argument 

of their imperfeGtion. It is a rule which obtains among 

the offspring of nature, that the nobler animals are flow- 

ly produced, and that, in forming thefe, fhe aéts with a 

dignified economy ; while, in her meaner births, fhe is 

often lavifh to profufion ; and thoufands of the more ig- 

noble kinds are produced merely to fupply the neceflities 

of the more favoured and delicately organized parts of 

her creatures. Of all the other produétions of nature, 

we have feen that infeQs are the moft numerous ; that, 

however minute when taken individually, when taken 

together they are probably more bulky than all the reft 

Vot. Wl. Tt of 

* Idem, ubi fupra, . 
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of her animated offspring. The plants and vegetables 

which cover the furface of the earth, and which at firft 

fight appear fo far to outnumber the other productions 

of nature, upon a clofer inveftigation, are found far in- 

ferior in number and variety to the infects which fwarm 

in the wider range of the air, the earth, and the water. 

From thefe confiderations, we are induced to belteve, 

that the degree of intelligence allotted to this clafs of the 

animal kingdom is but very f{mall; and our experience, 

as far as it goes, coincides with this opinion, While 

other animals are capable of fome degree of education, 

thefe have one invariable mode of operating, which no 

art can either alter or improve. The dog is taught to 

carry; the bird to whiitle a tune; but thofe infeéts 

which may be confidered as complete:y domeilicated, can 

by no invention be turned from their inftinct. The filk 

worm completes its labours, and the {pider confiructs its 

web, invariably in the fame manner : Anexiftence which 

continues but a fingle feafon, feems too fhort tor the pur- 

pofes of inftruction, or of learning. Hence the infects 

are not only of a rank inferior to the other animals, but 

many of them feem more nearly allied to the vegetables 

than to the clafles above them. Many are attached to 

one vegetable, fome to a fingle leaf, where the period of 

their lives is completed in a few weeks, or perhaps a 

few days, and where the pleafures they enjoyed, or the 

purpofes for which they were produced, are in a great 

meaiure beyond the reach of aur faculties to explore. 

The external fenfes of infeéts, as far as we are enabled 

to judge of them, correlpond with the low meafure of 

fagacity which the Author of nature has afligned them: 

OF fome of them they feem altogether deftitute, while 

others are enjoyed but in an imperfect manner. It has 
a long 

ee 
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long# beer a received opinion, that hearing is denied to 

infects ; or at leaft, that the exiltence of this fenfe is very 

equivocal. . Many of them, however, are endowed with 

the power of uttering founds; as the bee, the fly, the 

gnat, and the beetle. The /phinx atropos {queaks when 

hurt, nearly as loud as a moufe; it has even the power 

of uttering a plaintive note, in certain circumftances, 

-which excites commiferation. In general, the power of 

uttering founds agreeable to the feelings and neceflities of 

animals, is conferred on them for the purpofe of coms 

municating thefe feelings to the reft of their kind. We 

have already feen, that fuch of the finny tribes as were 

vocal, were alfo endowed with organs for the reception 

of founds ; the fame, probably, is the cafe with the infec 

tribe. For what purpofe is the individual poffeffed of 

the power of exprefling its pleafures or its pain, if all 

knowledge of found is denied to its tribe? Were the fenfe 

of hearing withheld from the animals of the fame clafs, 

it muft crave affiftance in vain; for it muft fpeak a lan- 

guage deftined to be unintelligible to every being in na» 

ture *, 

Experience daily convinces us of the truth of the fores 

going pofitions. If a bee or wafp be attacked near the 

hive, the confequence of this aflault commonly is, that 

the animal expreffes its pain or indignation in a tone dif 

ferent from its ordinary noife ; the complaint is immedi« 

ately underftood by the hive within, when the inhabit- 

ants hurry out to revenge the infult, in fuch numbers 

that the offending party feldom comes off with impunity. 

The fame evidence of hearing is continually afforded by 

the {pider: Often his webs are of fuch an enormous 

a oe length, 

* Vide Barbut’s Genera Infectorum, p. 4, 
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length, that he cannot fee from the one end of them to 

the other; often too, in watching for his prey, he con- 

ceals himfelf in fome adjoining crevice, where he cannot 

fee thofe animals that are enfnared in his toils. The fly, 

however, no fooner finds itfelf entangled, than it makes 

a buzzing noife, in order to efcape ; this noife is inftant- 

ly heard and underftood by the fpider, who fallies forth 

from his concealment, and riots in the fpoil, with all the 

eagernefs and ferocity which diftinguifhes the moft rapa 

cious animals *. 

If the fenfe of hearing has with difficulty been allowed 

to infets, naturalifts have had {till more in afcertaining 

the place or organ where that fenfe is ftuated. The moft 

accurate obfervers of nature have fuppofed it to be plac- 

ed in the aztenne: Thefe, from their fituation in the 

head, from their inward ftru€ture, and their capacity of 

motion, have been fuppofed moft favourable for the feat 

of fuch organs. Befides, it is difficult to aflign any other 

ufe for thefe inftruments, which are common to almoft 

the whole of this clafs of beings. From their extreme 

fenfibility, they feem neither fitted for the purpofes of 

attack nor defence: While, then, it is certain that pro 

vidence hath made nothing in vain, but hath framed 

every limb of the fmalleft animal for ufe, as well as or- 

nament, it feems to follow, that the antenne of infects 

are the appointed organs of hearing, fince there is appa- 

rently no other purpofe in the economy of thefe animals 

which they feem fitted to ferve. 

The antenne of all infe€ts are compofed of joints, 

varying in form, fize, and number. Among thofe which 

are confined to live moftly under water, as the gyrinus, 

they 

* Genera Infetorum, ubi fupray 
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they are in general fhort; while fuch as roam at large 

through the air have them long and flender, as the pha- 

lenz ichneumons, and others. They are all hollow with- 

in, and rendered flexible by the joints, which are very 

vifible in thofe of the crab ; which are the beft examples, 

becaufe the largeft belonging to this clafs of beings. 

This hollownefs, it is fuppofed, is intended to receive the 

found communicated to the extremities of the antenne, 

by the repercuffion of the air; and to convey it, by 

means of the joints, from one piece to another, till it 

arrives at the brain, in that leflened degree of tone which 

is fuited to the nature of the particular animal*. Such 
is the apparatus deftined for the hearing of infects; a 

fenfe which they probably enjoy in various degrees of 

perfetion ; but in none of them does it feem fo acute as 

in the higher ranks of animated beings. 

But, befides the fenfe of hearing, it feems highly pro- 

bable that infects poflefs alfo that of fmell. As many of 

them live on bodies in a ftate of putrefa€&ion, around 

which, when expofed, they are feen immediately to col- 

fe&t themfelves, the conclufion feems obvious, that they 

are poflefled of organs fitted to dire& them to their food. 

Thofe which feed on herbs, flowers, or fruits, feem in 

the fame manner to require fenfes adequate to their pur- 

fuits. It has therefore been fuppofed, and not without 

an appearance of probability, that the pa/pz, or feelers, 

are the organs of {mell in the infe&t tribe. Thefe inftru- 

ments are four, fometimes fix in number ; two of which 

are evidently deftined to the purpofe of handling their 

food, and conveying it to the mouth. The others, which 

are in continual motion, and conftantly applied to thofe 

objects 

* Genera Infectorum, ubi fipra, 
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objects on which they alight, feem employed, like ttie 

fnout of a hog, in fearching for food, and examining the 

quality of the different kinds of fuftenance by which they 

are fupported. The beetles, and other tribes whofe pa/pz 

are large, are proper fubjects for examining the organs of 

f{mell in this clafs of beings; and an accurate inveftiga- 

tion of their manners would probably juftify the forego- 

ing conjectures with regard to the ufes of the feelers, and 

determine how far they poffefs this fenfe. 

The organs of vifion among moft kinds of infeéts are 

large; a circumitance which has put their fenfe of fee« 

ing beyond a doubt. The eyes are commonly two in 

number, each frequently confifting of a congeries or af- 

femblage of dentes. covered with a cruftaceous tranfparent 

fubftance, to protect them from injury. The organs 

which have been allotted to hearing and fmell, are alfo 

protected from duft, and the fmaller particles of thofe 

fubftances to which they are applied: Their extremities 

are not patulous, but ciliated, like thofe of the mole, to 

prevent them from being clogged or injured by the ins 

trufion of furrounding objects. Hence it appears, thet 

though infeéts are deftined to fill a fubordinate ftation in 

the animal kingdom, yet nature has by no means ne-« 

gle&ted them, but furnifhed them with organs wonder« 

fully adapted to their humble purfuits, and to that trans 

fient exiftence which fhe has aligned them. 
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Sect. 1V.—Of the External Parts and Claffical Charac- 

ters of Lnfecis. 

Instcrs have always been confidered as a diftinG clafs 

ef the animal kingdom, though naturalilts have not 

agreed in afcertaining its limits. The fhades of nature 

are indeed intimately blended together ; and thofe links 

by which fhe conneéts different portions of her animated 

offspring, are often {mall and imperceptible. The infe& 

tribe comprehends thofe {mall animals which are deftitute 

of red blood, bones, and cartilages; which are furnifhed 

with a mouth, or elle a trunk, opening lengthwife ; and 

which breathe by means of fligmata, or apertures upon 

the external parts of the body. They have obtained the 

name of infects from the frequent incifions by which 

their bodies are apparently divided into feveral parts or 

fegments. ; 

The body of thefe animals is divided by naturalifts 

into a head, thorax, abdomen, and limbs. The head is, 

for the moft part, diftiné from the thorax, being attach- 

ed to 1t only by a {lender tendon, and is furnifhed with 

eyes, palpi, and antennz, which we have already feen 

are the organs of the different fenfes. This whole tribe 

of animals is fuppofed by Lzwzeus to be deftitute of 

brains *. 

The antennz are organs peculiar to infects; and ac 

cording to their various forms and proportions, afford 

~ fyitemati¢ 

# Vide Syftema Natura, Tom, I. Part 1. p. 533, 
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fyftematic writers the moft proper characters for the are 

rangement of thofe animals. According to their form, 

_they are either fetaceous, filiform, moniliform, clavated, 

ceapitated, fiflile, paftinated, or bearded ; and in their pro» 

portions, they are either longer than the body, or thorter, 

or of equal length with that part. 

he feclers have already been noticed, as conftituting 

the organs both of touch and of fmell; and have two, 

three, and fometimes four joints. Some infects are faid 

to have no mouth; in general, however, that organ is 

fituated under the head, and to it the feelers are attach- 

ed: In fome fpecies, the mouth is placed under the 

breaft ; in others, the roftrum is of confiderable length, 

having an upper lip, tranfverfe jaws, teeth, and a tongue, 

not unfrequently rolled up in a fpire. The ftemmata, 

or fmall eyes, are three brilliant convex fpots, fituated 

upon the crown of the head. 

The thorax is placed between the head and the abdoe 

men, and is that part to which the /w/era or limbs are 

attached: immediately behind it is placed the abdomen, 

containing the ftomach and vifcera. It is divided into 

five fegments, each pierced on the fides with fmall fora- 

mina for the purpofe of breathing. It was long imagin- 

ed, that all the animals that are deftitute of red blood 

lived without refpiration : It has, however, been found 

by experiment, that this is not the cafe; and that, among 

the infect tribes, breathing is carried on, though in a dif- 

ferent manner, from what takes place among the larger 

animals. Infe&s are all furnifhed with minute organs, 

which, in the language of naturalifts, are termed /lg- 

mata; thefe are a number of {mall tubercles, ranged 

along each fide of the body, each having an aperture in 

the top, called the fpiracle, by which the animal breathes. 

Thefe 
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Thele ftigmata are commonly fituated on the fides both 

of the thorax and abdomen; and their number is various, 

being from eight to twelve. When the ufes of thefe or- 

gans at firft began to attract the attention of naturalifts; 

it was imagined, that by means of them the infeé& only 

CL> 

infpired, and that the air was ejected by the pores in the 

common manner, by perfpiration. 

This opinion was adopted by M. de Reaumur *; but 

fubfequent experiments have proved, that the air is both 

introduced into the lungs, and emitted from them by 

the f{piracles: If the ftigmata are covered with oil, re- 

{piration totally ceafes, and the animal dies ; if they are 

covered only on one fide, the vital funGions on that part 

are impeded, and the fide becomes paralytic ¢. Nor is it 

in their winged and active ftate alone, that infects breathe. 

The cruftaceous fhell, by which the chryfalis is covered, 

is alfo provided with lateral ftigmata, by which refpiration 

is carried on during the period of their pupa fate. In 

the breathing of infeéts, there is ftill another peculiarity; 

they thrive in air tainted by putrifying fubltances, and 

are capable of fubfifting in phlogiftieated air, the infpi- 

ration of which is fo fatal to other animals. 

From the limbs of infe&ts are obtained the moft per- 

manent and firiking generic charadtets ; thefe are moft 

commonly taken from the tail, the legs, or the wings; 

in fuch fubje&ts as are furnifhed with them. The tail 

terminates the abdomen; and fometimes has two horns, 

and fometimes none: It is either fimple; or armed with 

a forceps, a briftle, a claw, or a fting f. 

Vot. Ill: Uu The 

* Vide Memoir pour fervir a I’ hift. des infedes. 

+ Bonnet. $ Barbut’s genera infectorums 
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The feet of thefe animals are generally fix; the crabs 

and {piders have eight, and the fcolopendra has a much 

greater number. They are divided into the thighs, which 

are attached immediately to the body ; the tibia or fhanks 

immediately below the fecond joint ; and the tarfi, which 

are compofed of various articulations, and are terminated 

by nails: The hind feet receive different appellations, 

according as they are formed, for executing the various 

movements of walking, running, leaping, or f{wimming *, 

The wings are in fome fubjects two, and in others four 

in number; and are fo various in their colour, fhape, 

and confiftency, that they afford many characters for the 

diftribution of thefe animals. The elytra or wing-cafes 

are two, formed of a cruitaceous fubftance, and for the 

moft part moveable: They ferve as a cover to the un- 

der wings, and furnith diftinguifhing marks to the na- 

turalift. Under the wings of dipterous infects are placed 

the halters or poifers, which are compofed of a {mall ftalk, 

terminating in a round knob or head; and are {uppofed to 

ferve the purpofe of balancing the animal, as is exprefled 

by theiz Preach name f. 

After this fhort account of the external parts of in. 

feéts, and explanation of the technical language by which 

they are exprefled, the reader will be able to fee the pro- 

priety of the Linnean divifion of this clafs of animals in- 

to feven orders; an arrangement which conftitutes the 

bafis of a fyftem of entymology the moft fimple and ju- 

dicious that bas ever yet been devifed. 

The firft order of infeéts 1s called the coleopterous: It 

confifts of all thofe animals that have membrenaceous 

wings, 

* Hence they are called, curforii, faltatorii, and natatorii, &c. 

+ Les balancicrs. 
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‘wings, covered with cruftaceous elytra, and is fubdivia- 

ed into thirty different genera, according to the fhape of 

the antenne. 

The fecond order is called the hemipterous: becaule 

the wings are half covered with cruftaceous elytra, and 

are lefs hard and robuft than thofe of the coleopterous 

infeéts, but more ftrong than thofe of the membren aceous 

winged 1ifeéts that compofe the fubfequent orders. The 

upper wings are femi-coriaceous : They do not meet to- 

gether in a longitudinal future, as in the firft order; but 

have part of their interior margin croffed or lapped, the 

one over the other along the upper part of the abdomen. 

The mouth and probofcis of the infects of this order, are 

bent inwards towards the breaft. 

The third order comprehends the various tribes of 

moths and butterflies, whofe wings are covered with im- 

bricated fcales, and which on that account are called le- 

pidopterous infe&ts. They have four membranaceous 

wings; their bodies are rough, and the mouth furnifhed 

with a fpiral tongue, which they can rell up, or uafold 

at pleafure. 

The neuroptereus infe€ts conftitute the fourth order, 

which comprehends all thofe genera which have four 

naked and membranaceous wings, reticulated with veins. 

The tail of thefe animals is unarmed, having no fling, 

but is provided with appendices like pincers, by which 

the fexes are diftinguilhed. 

The infects of the fifth order have the tail armed with 

a fling, excepting the males, which have not that offen- 

five inftrument. They have four membranacecus wings, 

‘and are called the hymedopterous infects. 

The fixth order contains the depterous infeéts, or fuch 

as have only two wings: They are farther diftinguifhed 

WU u 2 by 
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by a poifer fituated under each wing, the bafe of which 

is covered by a {mall fcale, and the extremity terminates 

in a knob. 

The laft order comprehends in: it all the apterous. in- 

fects, or fuch as are entirely deftitute of wings in either 

fex. : 

In giving the hifory of a clafs of animals fo ex- 

tremely numerous as that of infects, it becomes abfo- 

lutely neceflary to group them in certain tribes, whofe 

manners or external characters correfpond: Nothing 

but this expedient can prevent endlefs confufion among 

fuch multifarious forms, or afford any profpedt of finifh- 

ing a tafk, that, at firft view, feems involved in fuch in- 

extricable difficulty. All naturalifts who have treated 

of this part of the animal kingdom, have accordingly 

endeavoured to arrange them into orders and genera. 

Swammerdam and Ray feem to have founded their fyf- 

tems on the different changes which thefe animals under- 

go, and have formed them into four great divifions, a- 

greeable to the different forms under which they appear: 

Valifniert has alfo diftributed them into four orders, ac- 

cording to their habitation; arranging together in one 

group, fuch as inhabit plants; placing in another, thofe 

that live in the water; and in athird, fuch as conceal 

themfelves under the earth or fand; referving for his laft 

divifion, thofe that inhabit the bodies of other animals *. 

Both thofe fyffems are defective, in having too few divi- 

fions of a clafs of animals fo extremely numerous; the 

left, however, is liable to an imperfe@ion of another kind ; 

becaufe many infects change their habitation, at the mo- 

ment of their metamorphofis. Some are aquatic, which, af- 

| tex 

® Vide Nouvelle idée d'une divifion generale des Infectes, 
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ter their transformation, are feen inhabiting the trees and 

plants; many of the fubterraneous infeéts in like man- 

net rife into the air, {o foon as they arrive at their winged 

ftate. Several other attempts have been made towards 

the arrangement of infects, none of which feem to have 

been fo fuccefsful as that of the Swedz/b naturalift abeve 

defcribed: By his fyftem, therefore, we fhall be chiefly 

guided in the following fketch of the hiftory of thefe ani. 

mals. 

Sect. V.—Of the Generation and Metamorphofss of 

Infetts. 

‘WE have already noticed the erroneous opinion which 

the ancients entertained concerning the generation of in- 

fe&ts, and mentioned the efforts made by Rhedi and 

others, in order to combat it: After all their refearches, 

however, this part of our fubject is far from being free 

of difficulty. Infe&s are remarkable for a greater variety 

of fexes than any other clafs of animals. In general, 

each individual is either male or female; but there is one 

order (that of the hymenoptera, which comprehends all 

the numerous tribes of bees, wafps, hornets, and ants), 

among which there is found a numerous race of animals 

that are neuters. Thefe take no part in propagating the 

different fpecies to which they belong, but feem devoted 

to the fervice of the more perfe&t animals. This fa&t is 

fully 
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fully afcertained by the hiftory of the common domettic 

bee: all thofe which are employed in colleéting the ho- 

ney, and conflructing the cells, and which conftitute by 

far the greater part of the hive, are of the clafs of neu- 

ters, to whom nature has denied the power of propagat- 

ing their kind. It is only upon the drones, and one or 

two females in each hive, that fhe has conferred the 

fexual diftiation, and the powers of generation. 

Hitherto we have uniformly beheld animals either 

male or female ; and the neuters of the order of hyme- 

noptera which form the firft exception to the general 

law of nature, appear not only an anomalous but a de- 

fective race. The hiftory of infe&ts exhibits another in- 

tance of animals deviating from this rule, from a diffe- 

rent caufe. All the animals belonging to that, genus, 

termed the aphus puceron, appear to be hermaphredites of 

the moft perfe&t kind: A fingle animal of this tribe, 

though kept in the moft careful manner from every other, 

will propagate its kind by itfelf; and if the offspring 

thus produced be preferved, it will alfo breed. An in- 

genious naturalift has well afcertained this fact by expe- 

riments, which he has repeated to the ninth generation *. 

This mode of generation, fo different from that effect- 

ed by the joint co-operation of the fexes, naturalifts have 

afcribed to a different power, fomething refembling that 

poflefled by the vegetable tribes : We have already, how- 

ever, fecn inflances of animals among whom fecundation 

by the male, impregnated the females for feveral gene- 

rations. If that fa@ be well afcertained, it will explain 

the peculiarity of that tribe, without invefling it with 

powers fo different from all thofe poflefled by the reft of 

the animal kingdom. 

TInfeGts 
* M. Bonnet. 
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Infeéts are in general oviparous, producing eggs which 

are gradually quickened into life, by the joint influence 

of the heat of the fun, and of thofe warm fubftances 

which conftitute their nidus. Bonnet mentions fome in- 

ftances in the order of diptera, in which the parent in- 

fe& produces living young. The genus aphlus exhibits 

afingular phenomenon, ‘This animal, during fummer, 

is viviparous, but towards winter becomes oviparous.,; 

the flate of its progeny being determined by the nature 

of the feafon. 

The nidus in which the eggs of infeéts are depofited, 

is generally chofen with admirable fkill ; being adapted 

equally to the fecurity, warmth, and fubfiftence of the 

future larve that are to be reared in it. Some conftrun& 

their nefts in the earth with great labour: others depo 

fite their eggs upon thofe plants, the leaves of which are 

to iuppiy food for the nafcent brood: while feveral of 

the muice ejeét their eggs in the body of the chryfalis 

of other infeéts ; upon the juices of which the young 

are nourlfhed at the expence of the defencelefs animal 

which they devour. Inftin@ is an unerring guide in di- 

recting each of thefe animals to a nidus fitted for the pre- 

fervation of the ova. In one inftance, the common blue 

fly is faid to be deceived; and that is, when it depofits 

its eggs upon the flower of a certain plant of a putrid 

fmell, miftaking it for flefh in a flate of putretaétion. 

There the young are no fooner quickened into life than 

they die for want of proper food *. 

The 

* The fkin, the noftrils, the anus, and: vifcera of quadrupeds, fome. 

times furnifh a receptacle for infects; and there nature diredis the parent 

animal to depofit its eggs. 
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The different changes of form which many infects uns 

dergo, from their firft appearance as eggs, till they arrive 

at their perfe&t and winged ftate, conftitute an import- 

zat article in their hirtory: Thefe have been termed their 

metamorphofes, or transformations ; and, from the very 

language employed to exprefs them, the falfe notions 

which were long entertained, even by naturalifts, are ftill 

difcernable. 

A fly, afpider, or an ant, infe&s of the moft different 

kinds in outward appearance, do not differ more widely 

than the fame infe& does from itfelf, under the different 

forms of a worm, a chryfalis, and a butterfly. What 

is at prefent 2 worm, however, foon becomes a chryfalis, 

which is again as fuddenly to be changed into a wing- 

ed animal. Changes appateatly fo inftantaneoufly pro- 

duced, have been compared to the metamorphofes fo re-= 

nowned in ancient fable, and probably at firft fuggetted 

the idea of thofe transformations which fable has renders 

ed fo celebrated. When an infe& in fo fhort a fpace, ap- 

peared under a form fo different from that which it lately 

exhibited, men imagined that the change was real: They 

trufted to appearances, without giving themfelves the 

trouble of refleGting on the improbability of the faé. 

‘They who imagined that a piece of rotten wood or putrid 

flefh could become the eyes, limbs, and body of an infect 

of fuch delicate organization, and confifting of mufcles, 

nerves, veins, and arteries, could have but little difficul- 

ty in admitting, that the flefh of achryfalis might be 

transformed into the wings of a butterfly, or that the fix- 

teen limbs of a filk worm might furnilh fix for a moth. 

After true philofophy appeared, one of the firft leffons 

fhe gave her votaries, was to beware of trufting too !im- 

plicitly to appearances, and of admitting ideas that were 
neither 
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heither clear nor intelligible : It was then that men began 

to recogniie, that fudden metamorphofes were none of 

the expedients which nature employs fot the produétion 

of her offspring. This point was fuccefsfully laboured 

by Malphigt and Swammerdam, who carefully examined 

thofe infects that appear under different forms. By dif- 

feting them, a fhort time before the period of their 

transformation, they.cbferved that their firft form was 

owing to a covering under which their different members 

were to acquire their proper fize and firmnefs: That all 

the parts of a butterfly, fer example, were perfectly 

diftincét under the fkin of the worm which’ covered 

them ; and that under the eruftaceous fhell of the 

chryfalis, they were fhill acquiring greater degrees 

of ftrength; and were fat approaching to that ftate 

in which they were deftined to appear; when the ani- 

mal fhould arrive at perfection, and be able to propa- 

gate its kind, 

From the experiments of thefe naturaliits it appeared, 

that all the parts of the moft perfect winged infect were 

diftinGly formed, and gradually acquired fize and ftrengh, 

under the different forms-of a worm and a chryfalis, and 

that its progrefs and growth proceeded, rather by deve- 

lopements, than by a real change: All the marvellous 

ideas conveyed by the terms transformation and meta- 

morphofes thus vanithed; and a beautiful analogy was 

eftablifhed between the growth of all organifed beings, 

whether in the animal or vegetable kingdoms, 

A filk worm, or the worm of a butterfly, which is a- 

bout to enter into its chryfalis ftate, is obferved for fome 

time before to grow languid, and to ceafe from gnawing 

thofe plants of which it was formerly fo voracious: Af- 

ter having retired into a place fit for its purpofe, and un- 

Vou. IIE. xX xX dergoing 
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dergoing a few convulfive ftruggles, the fkin which co- 

vered it, and gave it the form of a worm, burfts, and the 

animal within makes its appearance; at firft it is foft and 

tender, and covered with a vifcous fluid which afcends: 

from the body, but which afterwards hardens into that 

eruftaceous fhell in which aH the members are again 

locked up, till they acquire greater firmnels and ftability. 

This vifcous fluid, which is generally feen coloured and 

opaque in its cruftaceous fate, is at firft tranfparent, 

and through it. the wings, limbs, and antenne of the 

butterfly, are clearly perceptible. JM. de Reaumure cole 

lected feveral hundreds of thefe worms before their trans@ 

formation, and placed them together upon a table, where 

he had: many opportunities of examining them as they 

pafled from the one ftate to the other: It was then that 

he diftin@ly perceived all the different members of the 

butterfly, before the chryfalis had affumed its hard and 

apparently inanimate ftate *. 

After having remained for fome time in this torpid 

ftate of anymphe, chryfalis, or pupa, the limbs of the anie 

mal acquire fufficient ftrength to perform their fun&tions;. 

and it employs them in breaking open the fecond prifon. 

On this event al! the members are fet at liberty, and inftant- 

. ly affume that pofture and arrangement which is moft 

fuited to the new functions with which they are now to: 

be charged: By thefe different procefles does the butter- 

fly arrive at that flate in which it pofleffes all the facul- 

ties which are enjoyed by the moft perfeG of its kind. 

All infe&s do not undergo the fame number of transe« 

formations before they arrive at the winged ftate. 

Some, 

* Yade Memoires pour Servir a-l’hift. des infectes, tomy ie p> 354« 
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Some, immediately on leaving the egg, aflume a form 

pretty nearly refembling that which they poflefs after 

their growth is completed. The whole order of aptera, 

which comprehends all the different kinds of {piders, 

come under this denomination: The viviparous infects, 

in like mannner, appear at firft, under their moft perfec 

form. Some kinds, without undergoing all the changes 

of the filk worm, or that of the common butterfly, after 

having grown for a certain period, depofite a covering in 

which their wings were inveloped, and afcend into the 

air. Previous to this change, however, thefe enjoyed 

the power of locomotion by means of their limbs, and in 

that flate were difiinguifhed by voracity and adtivity: 

‘Of this defcription are all the different {pecies of locufts. 

Theflies, wafps, and bees, conftitute another clafs, which, 

after leaving their vermicular form, and after paffing in- 

to their chryfalis flate, difplay their limbs and wings with- 

out being capable of ufing them. The laft and moft com- 

plete example of transformation is difplayed by the clafs 

of moths and butteiflies, On leaving the egg, and even 

before it, they aflume the form of worms, which they 

again change for that of the nymphe, aurelia, orchryfalis: 

and it is not till they have lived a confiderable time un- 

der this form, that they throw off a fecond covering, and 

come forth winged infeés. 

One of the moft wonderful circumflances in the econo- 

my of infects, is the different preparations which they 

make, and the expedients to which they have recourfe for 

their prefervation in their anrelia flate. Many dig a hole in 

‘the earth, where they remain during the whole period of 

their inaCtivity. This is the invention of all the coleop~ 

“gerous infels, or fuch as have cruftaceous wings. The 
5. 7 
~ x ghats, 
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gnats, on the other hand, go into water, whcre they res 

main till the period of their winged ftate arrives. Some 

eat their way into feeds and fruits, where they undergo 

the different changes previous to their appearance on 

wing. | Many lodge themfelves in animal bodies on the 

approach of their transformation ; feveral of the aquatic 

tribes bury themfelves among fand, encrufted with a 

glutinous fubftance ; while the numerous race of phalenz 

wrap themfelves up in the leaves of trees, the bombyces, — 

or larger kinds, conftituting for themfelves a filken web, 

to protect them during that trying viciflitude of their 

lives. 

In general, all infets provide for their fecurity before 

their helplefs ftate arrive, by retiring from their ufual 

haunts into’ fome fheltered retreat. It is thus that the 

worm of the butterfly provides for its fafety, by betak- 

ing itfelf, while it has yet the power of motion, to the 

hole of a wall, or the eave of a hounfe: There fome aré 

fufpended by a thread, which nature aflifts them in pro- 

viding ; fome hang by the head, others by the oppofite 

extremity, and many by the middle. The cruftacecus 

covering with which they are then clothed, affords ano- 

ther inftance of the attention paid by nature to the pre- 

fervation of her offspring, during a period when they are 

not able to avoid external injury by flight, Thus pro- 

iected by the munificence of providence, myriads of ani- 

mals fink annually into a ftate of torpor fo profound as 

appears to threaten the extinction of every vital power. 

At the return of Spring, however, all nature feems again 

io quicken into life ; her fervants awaken from their tor- 

pid flate, and enter upon their functions with enlarged 

powers. 
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Sect. VI.—Of the Habitation and Food of Infetts, and 

their Uses in the Economy of Nature. 

Ir has been afferted by Ariffotle, that every kind of quas 

druped and bird was inhabited by its peculiar infect * ; 

and this afiertion, which has never been contradicted, 

feems to admit of being much extended. We have al- 

ready feen, in a former part of this work, that the fal. 

mon and cod were at certain feafons infefted with infedis ; 

the fame is probably the cafe with many other fpecies of 

the finny tribe, whofe hiftory is lefs completely known. 

Some particular animals afford food and refidence to dif- 

ferent kinds of infeéts; and the fame is the cafe with 

plants. As one animal is often feen to feed upon and 

inhabit a great many different plants ; fo the fame plant 

often fupports a variety of infe@ts. The oak, in this 

country, affords fuftenance to twenty different fpecies of 

thefe animals ; and there are varieties of this tree in 

warmer climates, that ferye for food to a far greater 

pumber. 

Plants afford the moft general and copious pabulum for 

this tribe of the animal kingdom. Wherever any infeé , 

is found indigenous in a country, there will always be 

found in it plants accommodated to its wants. There 

are many infects attached uniformly to one plant; the 

filk worm always gives a decided preference to the mul- 

berry; 

* Hittoria Animalium, 
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berry, but will live and propagate, though lefs vigoroui- 

ly, upon the common lettuce. 

There are other inftances of the attachment of infects 

to particular plants, equally conftant with that of the 

filk worm; and by means of thefe, the animal is often 

known from the place where it was found to refide. 

Hence Linnaeus has frequently given them names from 

the plants upon which they feed ; a method often falla- 

cious ; fince, perhaps, the greater number refide indiferi- 

minately upon feveral plants, and fupport themfelves upon 

a variety of different vegetable food. Some are afferted te 

be capable of refiding in the human inteftines, and under- 

going their transformations there; being ejeGted from the 

Stomach in their winged ftate, 

The moft poifonous herbs afford food to infe@ts equally 

with thofe that are falubrious: The water-hemlock, 

which is confidered as the ftrongeft vegetable poifon, is 

much frequented by many of thofe animals, and feems to 

conflitute their favourite nourifhment. 

' In the different ftages of their lives, infe@s are diflin- 

guifhed by various degrees of voracity ; many of them in 

their larva ftate are moft infatiable: The different {pecies 

of the butterfly and filk worms are then endowed with 

teeth, with which they make great havock among leaves, 

eventhough ofa pretty ftrong confiftency; their ftomachs in 

that flate being capable of diffolving thefe harder fubft neces. 

‘The fame animal, when a chryfalis, lofes all appetite for 

food, and thofe inftruments that were employed in com- 

minuting it. ‘The teeth are depofited with its firft cover- 

ing ; and the inner coats of the ftomach are voided, it 

is faid, along with the excrements, a fhort while before 

the firft transformation *. After being liberated from 

their 

* Memoir pour fervir lhift. des infectes par M. de Reaumur. 

a 
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their laft ftate of confinement, the butterflies are far in- 

ferior in voracity and in the powers of digeftion ; their 

food being then a thin liquid fubftance collected from 

the leaves of plants, and devoured only in fmall quantity. 

The fame is the cafe with the different fpecies of lo- 

cults ; fome of which in their larva flate are the moft vo- 

racious of all animals, and defolate entire provinces. It 

is not till they arrive at their winged and more perfect 

form, that their depredations ceafe, and mankind are ree 

heved from one of the heavieft calamities which fall up= 

on the human race in the fultry climates. It is by in= 

fe&ts in their larva ftate that the roots of corn are per 

- forated and devoured in more northerly countries. If 

the feafon prove cold and wet, they continue long under 

ground in that ftate of voracious vermine ; and the crop, 

in the mean time, is fo completely ate away, that in f»me 

inftances, fearcely a tenth ftalk furvives their depreda-~ 

tions. Ina more genial {pring, thefe animals continue 

for a fhorter fpace in their aurelia ftate; and the damage 

done by them is proportionably lefs; their deftruétive 

operations below ceafing as foon as they are enabled by 

their wings to rife into the air, and go in queft of fufte- 
nance in another element. 

Infects, even in their winged ftate, all take food in 2 
greater or lefler quantity; it feems, however, to be of a 

more delicate nature, being often only the liquid fub« 

ftances that exude from vegetables. Some are faid, in- 

deed, to be fo fhort-lived, that they do not require any 
fuftenance, and have, as it is afferted, no mouths: OF 
this kind are the fphemera, the may-fly, and the gad- 
fly. This faét, however, would require a more accurate 
degree of examination, and more fatisfa&tory proof than 

has 
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has ever yet been adduced, to eftablith it. The fmaileft 

and moft delicate infe&ts, for ought our fenfes can difco+ 

ver, may find various particles of matter floating in the 

air that may ferve for their fupport; the efluvia conti- 

nually emitted by animal and vegetable {ubflances in a 

ftate of putrefattion, probably fupport many of this clafs: 

We know at leaft, that feveral fithes are capable of li- 

ving upon the earthy particles that are found floating in 

the pureft water ; and if animals of that fuperior fize are 

thus fupported, there can hardly be any room to doubt 

that infects, many of whom are fcarcely perceptible, may 

find abundant fubfiftence in the air, impregnated as it is 

with various effluvia, 

The economical ufes of infeéts, and their noxious ef- 

fe&ts upon the various objects of human induftry, have 

already been confidered *; it now remains, that we pcint 

out the purpofes which they ferve in the general fyltem 

of nature. A clafs of beings by far the moft numerous 

upon the face of the globe, and however {mall taken in- 

dividually, yet forming collectively a mafs of organifed 

matter, fuperior in bulk to any other department of the 

animal kingdom, every perfon will admit, could not be 

originally formed for no purpofe, nor continuc to be pro- 

pagated without anfwering fome important ufes in. the 

economy of nature, 

The firft and moft obvious ufe of this part of the ani- 

mal kingdom, feems to confift in that large fupply of 

provition which it affords the fuperior ranks of animated 

beings. It is for this important purpofe that the whole 

furface of the earth is annually covered with plants and, 

herbage; and many, perhaps the greater part of the 

larger animals are fupported by the immediate pro- 
2 duce 

"Sect. I, 
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duce of the vegetable kingdom; not a few, it muft be 

allowed, are alfo fuftained by devouring animal food. 

Between thefe two fpecies of nourifhment there is a wide 

difference ; and infects afford a fpecies of nutriment 

which feems to partake fomewhat of the nature of both, 

and which fupplies the wants of an infinite number of 

creatures whofe conftitutions are not wholly adapted to 

either. Many kinds of birds live upon hardly any other 

food. What a blank in the feathered race would enfue, 

were this copious fource of provifion fhut up from that 

patt of the animal kingdom! The fithes feem ftill more 

dependent on the fupplies afforded by thofe numerous 

tribes of infeéts that either float upon the water, or are 

feen hovering over its furface. The whale, the largeft 

of nature’s animated offspring, as we have already had 

occafion to obferwe, is fupported folely by an infe& which 

it finds floating upon the waves. Among this clafs aifo, 

an inconceivable diminution of numbers would neceflari- 

ly enfue, were the food of infeéts denied to the inhabi- 

tants of the water. Farther, many of the larger infeGs 

prey upon the fimaller ; all thefe, as well as the different 

animals they fupport, muft be’unavoidably ftruck out of 

the family of nature the moment this fpecies of fupport 

is withheld. 

By means of the food of infe&ts, therefore, a large pro- 

portion of the fuperior ranks of animated beings are fup- 

ported, all which would of neceflity pertfh, were this 

order of animals deftroyed: What a dreadful chafm in 

the works of nature would the annihilation of a clafs of 

beings occafion, which of itfelf conflitutes fo large a pro- 

portion of her living produGions, and which preferves the 

exiftence of fo many more! The air, the earth, and the 

fea, which, according to th 

Vou. Ill 

prefent fyftem, teem with 
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life, would thus be more than half depopulated ; and that 

great vivifying principle ‘by which nature is adluated, 

and by which life is multiplied and carried on in all the 

elements without a paufe, would then be exerted in a 

great meafure in vain. 

Bat befides the fupply of food which infeéts afford to 

the fuperior animals, and their proving the granil inftru- 

ments in the hand of nature by which fhe fupperts life 

throughout her dominions, they have always been deem- 

ed ferviceable in the general fyftem, by preferving the 

falubrity of the air. Over the whole furface of the earth, 

thofe numberlefs produ€tions that enjoy either animal er 

vegetable life, are continually falling into decay, and 

making room for that fucceflion of organized beings 

with which nature conftantly teems: Hence, it has been 

fuppofed, that the atmofphere would feon become unfit 

f.r the fupport of life, did not millions of infeéts con. 

tinnally confume the carrion, and other fubflances in a 

{late cf putrefation, and purge the air of the noxious 

efHuvia emitted from them. It is prebably the office of 

thofe {mall infeéts who efcape cur obfervation, to deftroy 

thofe noxious particles with which that element is im- 

pregnated, and which at cerlain feafons render it peftilen- 

tial, The operation of this clafs of animals upon putrid 

fubltances, is much more confiderable than a fuperficial 

examination might fuggeft. It has been afferted bythe 

moft judicious and difcerning naturalifts, that the produce 

of a dozen of filles will confume a dead carcafe in a 

thorter {pace than a hungry lion. If this be true, what 

beneficial cffe&s may be produced by that inconceivable 

pumber of infects, which in warm countries continually 
et Spb es By ian) 
iWatm in the air: 
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ORDER I.—Coleopterous Infe&s. 
4 

‘Tuts order comprehends all thofe iafeéts which have 

their wings covered by cruflaceous elytra, and ts divided 

into three fections, diltinguifhable by their antennz: The 

firft includes fuch as have their antennz in the form of a 

club, thickeft at the farther extremity ; the fecond com- 

prehends thofe whofe antennz are filiform, or of equal 

thicknefs throughout ; and the third is referved for thofe 

infeéts that have cetaceous antennz, tapering from the 

bafe to their extreme points. ‘There are thirty genera of 

coleoptercus infects enumerated by Linnews, which in« 

elude under them about eight hundred different fpecies *. 
Yy2 

* Vide Syftern. Nature, p. 541, et feq. 



Genus 1.—Scarabeus. The Bectle. 

Formerty, the name fcarabeus was applied by natural- 

ifts to all infects whofe wings are covered by a cruftace- 

ous elytra; Linnaeus, however, has difcriminated thefe 

animals, and confined that term to this fingle genus. The 

tribe of fcarabai are characterifed by the antenne, which 

terminate in a club, and are divided longitudinally into 

different plates or /evune. The fecond joints of the fore- 

moft pair of legs, in moft fubjects, are dentated *. 

The /arve or caterpillars of the greater part of this 

genus lead a fedentary life under ground ; refiding moft 

frequently in earth, while in a flate of fermentation by a 

large quantity of manure. Pure dung is the favourite 

food of many; and it is in its immediate vicinity that 

they chiefly delight to dwell. The cockchafer, the moft 
common of all the beetle tribe, 1s produced from the ova 

of the female depofited under ground, where it remains 

during the whole of its larva flate, devouring the. roofs 

of plants. In this deftru@ive occupation the garden 

beetle, and all the hairy fcarabeei are employed, till the 

period of their emancipation arrive, when they take 

wing, and, forfaking the roots, betake themfelves to the 

leaves of plants+. No calculatioa can afcertain the mif- 

chiefs produced by thefe animals, in counteraéting the 

labours . 

* Sy, Nat. ubi fupra. { Barbut’s Genera Infectorum, p. 14. 
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Jabours of the hufbandman: The more induftrious he has 

been, and the richer his fields are, the more is he expofed 

to their unwelcome vififations. Thofe which have ob- 

tained the name of pzJudari delight in the filthieft matter ; 

_ and they have obtained that appellation from thofe round 

balls of excrement which they form, in order to depofit 

their eggs. Happily for the fcanty productions of thefe 

northern climates, only a fimall proportion of thefe nau- 

feous and deftructive infects are produced there: fewer, 

perhaps, are found in Britain than in the correfponding 

latitudes upon the continent. 

Of the /carabz:, properly fo called, there are three di- 

ftin& families: In the firft, the thorax is armed with 

horns; the fecond has horns upon the head, and is un- 

armed in the thorax ; in the third, both the head and 

thorax are without horns. Some of the inft@s belonging 

to each of thefe families are /ewtel/ati, or furnifhed with 

that part called the efcutcheon, while others belonging to 

each of them are without it. Our enumeration {hall 

comprehend a {pecies belonging to each of thefe fami- 

lies, } 

The Bull-comber *, 

La > . 
7 . . e Tuts {pecies is not very frequent in Britain; and is of 

a very fingular conformation. The body is broad and 
thort; the elytra have longitudinal ftreaks that difappear 

2 gradually 

* Scarabeus Typhaus, Lin. Sy, 
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gradually as they proceed along its fides; the head pros 

jects forward, and the antenne are very apparent. The 

colour of this infe& is black, except the inferior parts 

of the body, which are partially covered with a few vi- 

briff of a brown colour. What particularly diftinguifhes 

the typhus is the peculiar form of the thorax; the two 

lateral points of which project beyond the head, having 

a fmall protuberance upon the fide, whilt the middle 

point is fhorter and fomewhat raifed. Thefe long pro- 

jeGting horns feem given to the infe& as offenfive wea- 

pons, although it is incapable of ufing them: It is not 

always that the members of this tribe of beings are ap- 

plied to the purpofes that feem moft obvious and natural 

to the obferver. . 

The refemblance which thefe thoracic horns bear 

to the long {pears carried by the foldiers of the Macedo- 

#ian phalanx, has oecafioned the name of phalangift, which 

the French naturelifts apply to this infe&. The larve 

of the typheus is moft commonly found in cow dung, 

where the grown animal is alfo a to be feen, 

both for the purpofe of collecting food*and depofiting its 

eggs. 

The Dung. beetle *. 

ry. S a 

Puss fearabceus is remarkable for choofing the moft fils 

thy refidence, heaps of dung and excrementitious matter. 

There 

* Scarabeus pilularis, Lin. Syft. 
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These are feveral other fpecies nearly refembling it, in the 

impurity of its habits, as well as its external form, 

viz. the blue (carabus, with the elytra and back imeoth, 

and the head armed with a rhomboidal helmet prominent 

at the top¢: The fcarabzeus of an azure colour on the 

head and thorax, black legs, and pale coloured elytra {t: 

The fcarabzeus of an oval figure, and black colour; the 

body {mooth, and the elytra ftriated: And the fcarabeus, 

whofe head and thorax are black and without hairs, the 

legs pale ||. 

Thefe and many other pilular beetles are enumerated 

in the fauna fwecica of Limzeus; their fize and form are 

not very different, while they are charatterifed by the 

ame manners: They prowl continually amid every kind 

of filth, fome of them having the fame naufeous {mell 

‘with the impure fubflances which they devour. 

The dung-beetle, which is here feleted for deferips 

tion, is fmooth and of a black colour above, fome mixed 

with green; on the lower fide there are a few flraggling 

vibriffa. The head refembles a hood, raifed in the mid- 

dle, and projecting at the edges: The jaws extend be- 

yond the head. The thorax has a groove in the middie ; 

its circumference 1s marginated, and its figure is round 

and fmocth. The elytra are ornamented with a great 

number of longitudinal ftreaks : underneath the colours 

are various and brilliant, cconfifting of different fhades 

of blue and green. ‘There is obfervable on the anterior 

thighs, a fpot formed by fome red hairs, which, how- 

ever, in fome fubjeéts is wanting. The tarfi appear 

weak, 

} Syfleme Naturale du Regne Animal, Ord. i. gen. 1. fpec. 14. 

¢ Idem ibidem, fpec, Is. |} Rai, Infecta, p. 106. 
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weak and flehder in proportion to the thighs, and this is 

uniformly the cafe with all the feet *. 

The Golden-beeitle +. 

"Tue lat {pecies of the beetle is deemed the moft beau~ 

tiful of the Englz/b infetts. The whole body is of a 

glofly green, tinged with yellow ; underneath, thefe co- 

lours partake of a fhade of red, which fome naturalifts 

have compared to leather, others to finely polifhed cop- 

per{. In the brilliancy of its hues it rivals the emerald, 

and has fometimes been diftinguifhed by that name. 

The {carabzeus in its vermicular ftate remains on the 

furface of the ground, or covered toa little depth with 

the mould ; there it preys on the roots of tender plants. 

After it is transformed into a winged infeét it chiefly de- 

lights in the flowers of the rofe and piony: It is confe- 

quently an inhabitant of the gardens, where its tranfient 

beauty is reckoned a {mall compenfation for the mifchief 

of which it is guilty§. In the impure abode of the 

dung-bectle, that anjmal may be lefs pleafing to the fpec- 

tator ; but in return it is produétive of lefs harm, and is 

lefs expofed to injury in a dwelling, of which it remains 

the unenvied pofleflor. 

* Barbut. Genera Infefor, p. 13. 

+ Scarabzus auralus, Lin. Syft. 

} Vide Regne Animale, Tom. ii. p. 8. § Idem ubi fupra. 
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Genus II.—LZzcanus. 

‘T'ue animals of this tribe are the large Britz/b infeds ; 

They are diftinguifhed by the antennez, which terminate 

in a knob, flattened on one fide, and divided into a num- 

ber of pettinated daminz. The jaws are extended beyond 

the head, incurvated, and befet with teeth *. 

The lucani feed upon the liquor that exudes from 

oaks, which they fuck with their tongues. The females 

depofite their eggs in the trunks of decayed trees, fuch 

as the oak and the afh, The larve or grubs lodge under the 

bark or in the hollow of old trees, which they gnaw and 

reduce into 2 fine powder, and there transform themielves 

into chryfalides. They are found all over the ifland of 

Great Britain, Gat mo frequently in Kent and Sufex +. 

With the noxious effeéts of thefe animals on growing 

timber we are not acquainted; but notwithftanding their 

enormous fize, it is prebable that they are far lefs de- 

fru@ive than thofe that prey upon the roots of corn. 

’ * Syf. Nat. p. 559. { Barbut Gen Infe&. p. 17. 

Vor. IL. NS Ni 
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The Stag-beetle *. 

"Tuts beetle is readily diftinguifhed by its fuperior mage 

nitade, which entitles it to the firt rank among the if- 

fect tribes: It is however charaterifed by another pecu- 

hiarity no: lefs fingular,. and that is the large moveable 

maxilla, refembling in form:the horns of a ftag. Thefe 

inftruments are broad and flat, proje@ting from the head 

nearly one third of the animal’s length. They have in 

the middle, towards the inner part, a {mall branch, and 

at their extremity are forked. Their fimilarity in fhape 

to the horns of the animal above mentioned, has ftruck 

every naturalift, and has, with equal propriety, procured 

for the infect the appellation of the flying flag +. 

An infe& of fuch an uncommon fize as the ftag-beetle, 

and of fuch fingular conformation, has attra&ted the no- 

tice of all the entymologiits. The female is: diftinguifh- 

by the fize of her horns, which are not above half the 

fize of thofe of the male; both, however, are armed in 

the anterior fide with fmall teeth, throughout the whole 

of their length; and both are fometimes as red as coral, 

which gives thefe animals a very beautiful appearance. 

The head that fupports thefe romantic horns, is broad, 

fhort, and irregular; and the thorax, which intervenes 

between 

* Imcanus Cervus, Lin. Syf. 

¢ Cervus volans. Vide Mouffet, p. 148. Aldrovand, infed. p. 153: 

Tiuperati, p. 169, and Charleton, p. 46. 
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between it and the ‘body, is narrower than erther, and 

marginated around, The elytra of this beetle are very 

plain, being unadorned with either ftreaks or lines. The 

colour of the whole animal is uniformly of a deep 

brown. 

The refidence of thefe animals is commonly ‘the oak ; 

in fome parts of the country they are but rarely to be 

met with; and though the largeft of all the coleopterous 

in this part of the world, they are much fmaller than 

thofe of the fame fpecies, in countries where woods are 

more extenfive, and the climate is Warmer. In thefe 

they acquire an amazing ftrength and vigour; and the 

maxilla, whofe ordinary office isto tear the bark of 

trees, are occafionally converted into offenfive weapons, 

which are carefully avoided by fuch as have experienced 

the feverity of their bite. 

The Paralledipiped Beetle *, 
i 

“Vue body of this fpecies is black; the horns fmaler 

than thofe of the preceding, which in other refpetts it 

nearly refembles, and the body is oblong, and of that 

fhape exprefled by the Zzmnean name, which we have 

borrowed}. It frequents the meadow grounds, and its 

LZ 2 habits 

* Lucanus parallelipipedus, Lin. Sy Sedrabeus platyceros, Rai, 

+ Rai Infect. p. 75. 
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habits are therefore probably different from thofe of the 

flag ; but very little relating to its economy is known. 
Linnzus enumerates five other fpecies of the lucanz 

viz. the capreolus, the tridentatus, the interruptus, the 

carinatus, and the caraboides: Of thefe the hidentatus 

is diftinguifhed by three teeth, with which the thorax is 

armed on each fide. The maxillz, like thofe of the laft 

fpecies, are jn the form of a crefcent, prominent, and 

indented on the inner fide. It is a Swedi/b infect, not 

much inferior in fize to thofe already defcribed, and bears 

a ftrong refemblance to them in many particulars of its 

economy. 
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Genus II].—Dermeftes. 

WE are now come to a tribe of beetles, much inferior 

in fize to thofe already mentioned ; but of fuperior beau- 

ty. Many of the infects belonging to this genus exhibit 

a variety of the richeft colouring that flows even from 

nature’s pencil. They are near neighbours of man, and 

often troublefome companions: One fpecies of the larda- 

rius is deftructive to meat, and is very difficult to pre- 

vent from entering into the repofitories of the cook. It 

is a ftill more unwelcome intruder into the cabinets of 

the curious ; being very deftructive to birds, infedts, and 

other fubjects of natural hiftory, in a ftate of preferva- 

tion. Arfenic is the moft certain preventative againit its 

depredations there. Many fpecies of this family, as well 

as their larve, inhabit dried fkins, the bark of trees, rot- 

ten wood, feeds, flowers, and the carcafes of dead ani- 

mals. ? 

The antennz of the infects of this tribe principally ex- 

hibit their generic characters. They terminate ina pers 

foliated club of an oval form, and divided into different 

plates or leaves, which feem to be united together by a 

{mall ftalk. The thorax is of a convex form, and flight 

ly margined: the head is bent inward, and, as it were, 

concealed in the thorax *. 

* Syftema Nat. p. 561. 
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Lhe Domeftic Dermeftes *. 

‘Tue form of this infect is oblong, and almoft cylindri- 

eal: The elytra are ftriated ; the thorax thick and gib- 

bous. There are many varieties in the fpecies, differing 

confiderably both in fize and colour; fome being found of 

a dark brown, and others of amuch lighter hue. When 

touched, it is ftruck with fuch an apprehenfion of danger, 

that it inftantly draws back its head under the thorax, 

and its feet under the abdomen, remaining mctionlefs 

in that pofition till the danger is over }. 

Of all infe&ts this is the moft deftructive to wooden 

furniture, where it is found in vaft numbers, their larva 

late perforating it into thofe {mall round holes that ap- 

pear on the external furface, while the inner parts*are 

xeduced to powder. There are few kinds of wood fo 

hard as to be proof againft the attacks of thefe animals, 

after they have remained long enough out to be drained 

of their natural juices. It does not feem to be afcertaine 

ed how the eggs of this animal came at firft to be depo- 

fited in timber: it would feem, that the winged animal 

which produces them, has the power of perforating cells 

for their reception ; but it is evident, that the young in 

their larva ftate have a much greater degree of voracity, 

than the perfeé& animals, which are feldom found devour- 
ing 

 Detmeftes domefticus, Lin. Syft. ¢ Barbat genera infec. 
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ing furniture, in comparifon with thofe worms which no 

invention has been able to deftroy. The acrid varnifh, 

which is now extracted in fuch abundance from coal, pro- 

mifes to be the moft effectual remedy againit theiz en- 

croachments *, 

Dermeftes Lardarits +. 

Tuts infed is of a black colour, and eafily diftinguifhed 
by. a large tranfverfe ftripe covering the anterior part of 

the elytra, which is of a cinereous hue. The ftripe re- 

ceives this pale colour from a number of {mail gray hairs 

which grow upon it; it is irregular at the edges, and 

interfeGled through-the middle by a {mall tranfverfe ftreak 

of black fpots, three in number, on each fide of the ely-~ 

tra; the middle fpot fomewhat lower than the reft, gives 

the black ftreak a ferpentine or undulating form f. 

This animal feeds upon cadaverous carcafes, and meat 

verging to a ftate of putrefaction: It makes its way into 

the mufzeum, and is feen among preparations, in num- 

bers more than fufficient to gratify the curiofity of the 

pofleffor. In fa&, it is among the greateft enemies of 

his labours: and in the larva ftate, makes the greatefi 

havock among the collections of infeéts§. It then af- 

, fumes 

* Vide Chap. t. fect. r. 

¢ Scarabé Diffequeur noir, Regne Anim. 

¥ Barbut gen. infetorum. § Regne Animale, Ord. §. gen. a 
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fumes the form of a hairy oblong worm, which is divid= 

ed into fegments alternately of a dark and light colour. 

Tn that form it is often found deeply penetrating into old 

pacon, which it renders ufelefs. 

The infets of this genus are extremely numerous; 

Linneus has enumerated thirty fpecies, and is probably 

far from having ‘completed the catalogue. They are of 

fizes and colours too various even for the pencil to de- 

fcribe: In their manners, however, there is a ftrong re- 

femblance ; moft of them inhabiting dung or putrid flefh. 

The beautiful tiats difplayed by fome, overcome our a- 

verfion to their impure habits: The violet dermettes exhis 

bits the moft brilliant fhades of that colour*. ‘The tho~ 

rax is covered with greenifh hairs; the legs black, form- 

ing upon the whole a pleafing objedt, if we could forget 

that its refidence, both in the larva and perfect flate, is 

in the bodies of dead animals. 2 

* Syft. Nat. Ord, x. gen. ili, fpec. 13. 
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Genus 1V,—Prinus. 

‘ 

Turs genus is charaCterifed by its filiform antennz, the 

extreme articulations of which are longer than thofe 

nearer the animal. The thorax is without a margin, 

rounded, and aifords a receptacle for the head, into which 

the infec frequently draws it *. There are probably ma- 

ny varieties of this tribe which, from their extreme mi- 

nutenefs, efcape obfervation: Lzmmeus has enumerated 

fix different fpecies, whofe habits nearly refemble thofe 

animals laft defcribed. They attack houfehold furniture, 

cloths, furs, and particularly dried animals in a ftate of 

prefervation. Some of them when caught, have the ar- 

tifice to counterfeit death. They draw in the head and 

limbs, and remain till the danger is over in a flate of in- 

action, from which nothing but the application of heat 
can roufe them. ; 

In order to depofite their ova they retire among hay, 

dried leaves, and other fubftances of a fimilar nature; 

from thefe retreats their larvz iffue, and penetrate rot- 

ten wood, and decayed houfehold furniture +. 

The ptinus peftinicornis is the firft fpecies enumerated 

in the fyfiem of nature; it is produced from a fmall 

worm that lodges in the rotten parts of the bark of trees, 

where it makes a deep hole. The worm is there trans- 

Vot, Il. ZA formed 

® Idem, gea. 4. + Barbut’s Gen, Infect. p. 23 3? B 

2 y 
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formed into a winged infect, which has obtained its name 

from the form of the antennz, being pectinated on one 

fide. The elytra and thorax are of a deep clay-coloured, 

brown; the antenng and legs are of a ae thade of the 

fame colour. 
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Genus V.— Hier. 

"Tuzre are fix {pecies enumerated under this genus, all 

‘varying in fize, but uniformly of a dark colour: in fome 

.the elytra are ftriated, in others {potted ; while fome are 

fmooth and uniform in their colour. The larve, as well 

as the winged infeéts of this genus, refide moft frequent- 

ly in the dung of horfes and cows, and often upon fand. 

‘The general charaéters in which they all refemble each 

‘other, are drawn from the fhape of the antenne; the laft 

‘articulation of which is larger than the others, and ter- 

minates in a folid knob; while the firft articulation is 

compreffed and incurvated. The mouth is forcipated ; 

the head drawn back within the body; and the fore-legs 

are dentated *. 

The hifter unicolor is one of the moft beautiful infeéts 

belonging to this tribe: The body is black, polifhed, 

and brilliant. ‘The figure of the animal is almoft fquare ; 

the thorax large, and highly polithed, having a flight 

marzin that bounds its circumference, The anterior part 

ts formed witha flope, into which the head is withdrawn, 

fo completely, that it is only perceptible by the projec« 

tion of the maxille. From this fituation of the head, the 

infects of this genus often feem altogether deprived of 

that part. The elytra end abruptly, as if cut away by 

the middle, before they reach the whole length of the 

abdomen: They are {mooth, having only a few ftriz on 

the outer fide, that are fearcely perceptible }. 

* Syftema Nat, ord, 1. gen. 5. t Barbut Genera Infectoryms 

5 AVS 
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Genus VI.—Gerinus. 

"Tere are only two fpecies belonging to this family of 
infeéts ; the Natator and the Americanus ; both eafily dif+ _ 

tinguithed by their form, as well as their manners. * The 

antennz are clavated, ftiff, and fhorter than the head: 

The hinder legs are alfo fhort, flat, and very broad. 
Thefe animals are faid to have four eyes*, two on the 

upper and two on the under fide of the head; they ap- 

pear in faét, on both fides of the head, but their number 

is only two. 

The gerinus natator has ah Engli/h name, being known 

in this country by that of the water-flea. It is that {mall 
animal which is feen defcribing circles on the furface of the 

water, by running on it with great fwiftnefs. When an 

attempt is made to take it, it plunges below and eludes 

the grafp. The larve are faid to be found together 
with thofe of the elytifcus, an animal confiderably 
larger. 

The colour of the water-flea is a refplendent black, 
with a fhade of brown: The elytra are adorned with 

beautiful ftriz, confifting of a number of points fo mi- 

nute, as hardly to be obferved without the affiftance of 

amicrofcope. On the hinder part of the margins of 
the elytra are feen, by the fame means, {mall protube- 

rancess 

* Syftema Natura: 
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rances, born upon pedicles, and fo deciduous, that the 

{malleft friction {weeps them away *. The feet of this 

infeé&t are of a yellowilh brown, and the hinder pair fo 

fhort, that in certain pofitions the animal feems to have 

but two, 

* Barbut Genera Infectorum, 

Ls, 
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. Genus VII.—Byrrbis. 

"Tats tribe when in its larva ftate, refembles the worms 

of the dermeftes ; like them alfo they are extremely vo-« 

racious, and are but too well known to thofe who are 

employed in collecting the fubje&s of natufal hiftory. 

Their antenne, when they arrive at the winged ftate, 

are clavated, terminating in a capitulum or knob of a 

folid fubftance and oval fhape. 

The byrrhus verbafci of Linncts is of this genus, 

_ whofe elytra are fo thickly fet with fmall fcales, that the 

black colour of them is no where to be feen. Thefe 

fcales were of a white colour in the fubje& we examin- 

ed, and fo arranged, that they formed three undulating 

ftripes acrofs the elytra ; between thefe ftripes there were 

others of a fimilar form, but of a reddifh brown. The 

infect is fometimes to be found ftripped of this fcaly co- 

vering, which fo disfigures it, that it can hardly be re- 

cognifed for the fame animal, 
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Genus VIIL.—Silpha, 

"Tue infeGts belonging to this clafs are very voracious 
of carrion, upon which they depofite their ova in vaft 

numbers. ‘Thirty-five different {pecies of this fertile race 

have already been difcovered ; and it is probable, that ma- 

ny have hitherto efcaped all notice from naturalifts. The 

antennz grow gradually thick towards their extremeties; 

the elytra are marginated; the head is prominent; and 

the thorax flattened, and furrounded with a border. | 

The different {pecies of filphe vary but little from each 

other, either in form or colour: In Lritain, many of 

them are feen early in the f{pring, under the loofe bark 

of trees. The filpha vefpillo is one of the moft remark- 

able of this genus, from which it differs confidera>ly in 

the form of its antenne. They have at their extremity - 

a reddifh knob, formed by four fmall plates ftrung 

through the middle, one upon the other; the lait being 

thicker, forms a {mail fharp pointed knob. ‘The head, 

thorax, and body are black, charged with a few hairs of 

a yellowifh hue. The thorax is of arounded form, mark-° 

ed by feveral protuberances, and has the circumference 

terminated by a broad, flat, margin. ‘The elytra are 

thort, and as it were, cut acrois, leaving about one third 

of the body uncevered. Their colour is black, and yas 

yiegated with two yellow tranfverfe ftripes. 
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Genus IX.— Caffida. 

_ 

Tw this tribe the antennz are nearly filiform, thickening 

a little towards their extremities: The elytra have a 

broad margin, and the head is entirely concealed under 

the thorax, which is flat, and forms a kind of fhield to 

it*; a peculiarity from whence this genus takes its 

name. ; : 

The caflide that are found in Britain have, in their 

Jarva flate, two prongs projecting from the extremity of 

the abdomen, with which they form a kind of umbrella 

of their own excrements, to fhelter them from the fun 

and rain. When the umbrella becomes unfit for that 

purpofe, it exchanges it for another, which is fabricated 

of the fame materials+. Thefe infeéts, which in their 

larva ftate are diftinguifhed by manners as difgufting as 

thofe of the Hottentots, are afterwards transformed into 

the moft elegant of the beetle tribe. Before they under- 

go their laft change, they caft the fkin feveral times 5 

their food all the while being different kinds of thiftles, 

and verticillated plants. : 

There are thirty-one fpecies of the caflide already de- 

{cribed ; of thefe the green oval fhaped caflida { is the 

moft remarkable for its beauty. Above, the elytra are 

wholly of a green colour, variegated with {mall itriz, and 

projecting from the body like the thell of a tortoife; un- 

derneath, the body is entirely black, and fupported by 

pale coloured feet : It inhabits the gardens and fields, 

* Syft. Nat. p. 574. + Reaumur, Tome IN. Mem, vii, 

+ Rai Jaf. p. 107. 
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Grynus X.—Coccinella. 

» £ 

“Tue coccinellz are generally diftinguithed by fubclavat- 
ed antennz ; the palpi are alfo club-formed, the laft ar- 

ticulation being fhaped fomewhat like a heart. The 

body is hemifpherical, the thorax and elytra margined *: 

They are the moft brilliant infects of this order; fome 

{fcarlet, others yellow, pale green; and thefe {plendid co- 

lours are finely variegated with fpots- 

When the females of this tribe have been impregnated, 

_they depofite their éggs upon the Icaves of trees; and 

from them there are produced larve that are great de- 

vourers of plant lice. Their chryfalid ftate continues for 

about a fortnight, when they are feen attached to a leaf 

by the hinder part; their bodies bent and f{wollen. 

Their wings, after burfting the coveving, foon become 

hard, and change from their pale colour to the red of 

fearlet, according to the particular fpecies. Thele infects 

are hardly ever capable of flight; their motions appear 

tather like jumping than flying. 

The lady-bird of the Eng/ib is a beautiful fpecies bes 

longing to the tribe of coccinellz ; the elytra are red, 

borderiig upon yellow; and adorned with two black 

{pots, one on the middle of each. The colour of the 

winder parts is black, ‘This fpecies is found ca the leaves 

Vou. IIL. 33 oF 

* Syftema Nat: p. 579. 
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a devourer of plant 

lice *. The different fpecies of thefe animals are known 

principally by their colour, and the number of fpots with 

which their wings are adorned: 

of trees; aud in its larva flate is 

Linneus has enumerat- 

ed no lefs than forty-nine kinds. 

* Vide Rai Ihf. p. 86. 
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Genys XI.—Chryp/omela. 

From the variety of different colours with which tira 

infedts ef this tribe are adorned, they have been called 

chryfomela. There are no lefs than an hundred and 

twenty-two different fpecies defcribed by naturalilfts, di- 

ftinguifhable by their fize, colour, and manners. They 

all agree, however, in having the antennz moniliform, 

and increafing in thicknefs towards the ends: Neither the 

thorax nor elytra are margined *. 

The chryfomele are to be found almoft every where ; 

fome frequent the open fields; others the woods, and 

many the gardens. ‘Their larva prey upon the leaves of 

trees, rejecting the fibrous parts; fome of them deftroy 

the grafs while in that ftate; and there is in Sweden a 

particular fpecies, faid to be guilty of very extenfive de- 

predations on the pafture grounds. This infe&, when it 

has reached its winged ftate, is of a fine gloffy green, 

mixed with a fhade of blue; the whole difleminated with 

a number of fmall fpots, which form irregular ftric +. 

Chryfomela fanguinolenta, has the elytra of a deep 

black, interfperfed with fmall fpots, which gives them 

the appearance of fhagreen: Their margins, and the 

wings which they cover, are marked all along with a 

broad band of light red, which refembles ftreams of 

blood; the belly, thorax, and head, are of a blue colour. 

3 -By2 Chryfomela 

* Syft. Nat. p. 586, + Barbut, p. 49, 
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Chryfomela cruciata+. “This fingular fpecies has the 

elytra yellow, and marked with two black lines, refem- 

bling a crofs ; the head of a dark blue, the thorax brown, 

narrow, and cylindrical. This fpecies is frequent at 

Hamburg, where it devours the afparagus, and is fuppof- 

ed by the gardeners to have been tranf{ported from Rufig 

along with that plant f. 

4 ¥rifch, p. 97. } Regne Animale, p. 24, 
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ASENUS XI.—Hifpas 

Oxy two fpecies of thefe infects are found in Europe ; 

two others are enumerated by Linneus, which are not 

indigenous in this quarter of the globe. They have the 

antenne formed like fpindles, growing gradually thicker 

from each extremity to the middle ; their infertion is be- 

tween the eyes ; the thorax and elytra of this tribe form 

their moft diftinguifhing charafter; both being covered 

with protuberances like {pines *, ) 

The hifpa atra is of a deep black; the upper part of 

the body entirely covered with ftrong fpines, fomewhat 

like the fhell of a chefnut; the elytra are alfo fet thick 

with {mall vibrifer, which makes this very fmall infea 

prove a hedgehog in miniature 7. 

* Syft, Nat. p. G03, f Barbut, p. 43. 
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Genus XII.—BPruchye, 

"Luts family of infects is fuperior in fize to the laft, and 

more diverfified : It contains feven fpecies, having club- 

formed antenne ; four palpi placed at the extremity of a 

thort roftrum *. 

The bruchus of the pea bloffom frequents that flower ; 

is covered with afh-coloured down, forming cloudy {pots 

upon the thorax and elytra; the latter are fo fhort, that 

they leave a great part of the abdomen expofed, and 

thickly, covered with longitudinal ftreaks. 

* Syftema Nat. p. 6045 
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CURCULIO, 383 

Genus X1V.—Curculio, 

"[usse infects are in fome parts called weefils : Near an 

hundred different kinds are enumerated in the Syftem of 

Nature, a fifth part of which are found in Scotland. 

The antenne are fubclavated, and fituated in a projected 

roftrum, of a horny fubftances 

As fome of the birds who are fupported by the fruits 

of man’s induftry repay their benefagtors with a fong, fo 

the infects of this genus make fome compenfation for the 

ravages they commit, by the enchanting richnefs and va- 

riety of their colours. Upon them nature feems to have 

profufely lavifhed the moft refulgent and vivid tints 

which dazzle the eye. Often, however, the curculiones 

peculiar to our country are fo diminutive in fize, that we 

are only admitted to furvey their beauties by means of 

the microfcope. 

Tn their larva ftate, the animals of this genus are nei- 

ther fo inoffenfive nor fo beautiful, as to entitle them to 

the favour of man. They penetrate into the grains of 

corn, while yet of {mall fize, and in proportion as they 

grow, they increafe the boundaries of their habitation, 

by eating out the heart of the grain. As the number of 

thefe infects is great, the mifchief they occafion in grana- 

1ies and corn lofts is often very confiderable. After lying 

for fome time, the grain which they frequent is entirely 

confumed to the hufks ; and however found it may ex- 

ternally 
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ternally appear, it is no fooner expofed to the wind, than 
it blows before it like chaff. 

It is with the hufks of grain, after they have ate the 

fubftance, that thefe animals are transformed into chry- 

falids ; and when ready to come forth winged, they per- 

forate their manfion, to make room for their efcape: 

Beans, peafe, oats, and other kinds of grain, afford food 

and a retreat to this tribe ; many of which alfo perforate 

plants, and dwell in the interior parts; fome of them 

mine iitto the leaves of trees, devouring the parenchyma 

that licés between the outward pellicules. 

The green curculio®. This f{pecies is of a bluifli 

green, fining with a fine refplendent shade of gold, like 

the neck of a pigeon: The head, thorax, abdomen, and 

feet, are all of this beautiful colour; the antenne are 

black, having the laft articulation longer than the ref. 

* Pelivert. Gaza; p. 77. 
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Genus XV.—Aticlabus. 

Tats tribe very much refembles the laft, but is inferior 

in fize and beauty: The animals which compofe it have 

the head inclined, and gradually tapering towards the 

thorax ; the antenne increafe in thicknefs as they ap- 

proach the extremity *. 

Attelabus curculionoides has obtained its name from its 

refembling the curculio ; the antenne are fhort, fixed on 

the point of the head, which is of a triangular fhape, 

having the fharp angle joined to the thorax; the head, 

part of the thorax, and belly, are black; the reft of tke 

infe& is of a fine red. 

Vor, III. 3 ¢ 

* SyRema Nat. p. 61g. 
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Genus XVI.—Cerambyx. The Capricorn. 

"Tvie tribe of capricorn beetles owe their original to 

larve refembling foft flender worms, whofe heads are 

-{caly, and who are provided with fix hard legs. Thefe 

larvee, which produce a race of the moft beautiful infects, 

are in general white, and are found in the inner part of 

trees, which they perforate for a double purpofe, that of 

obtaining food and a retreat, while transformed into 

chryfalids. It is from thefe cavities that the winged 

capricorn is feen ifluing, as foon as it has completed its 

-laft change ; and im this act it is eafily caught. Many 

of thefe infects emit a flrong f{mell, which is felt at a 

confiderable diftance ; and when laid hold of, they utter 

a cry, occafioned, as is fuppofed, by the friction of the 

thorax and abdomen. 

Cerambyx viridi-cerulefcens *. This ipecies is green, 

with a mixture of azure blue; the antennz are as.long 

as the body; each fide of the thorax is furnifhed with a 

fharp protuberance ; the wings are black, and the feet of 

a ref{plendent blue. It frequents the leaves of the wil- 

low, and, when approached, emits an agrecable flavour, 

like that of the rofe +. 

* Fauna Swecica & Lifter, p. 384: + Regne Animale, p. 35. 
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Genus XVII.—Leptura. The Wood Beetle. 

"Tue antenne of thefe infedts are fetaceous ; the elytra 

diminifh in breadth towards their extremity ; and the 

thorax is round and flender. The larve of the wood 

beetles are found, like thofe of the laft genus, in the per- 

forated trunks of trees, and, like them, they devour the 

pulverifed wood when digging their retreat. 

Leptura arcuata. This is one of the moft beautiful of 

infects ; when viewed with a microfcope, it appears like 

velvet inlaid with precious ftones; and if expofed to the 

rays of the fun, it fhines with infinite fplendour. The 

ground colour of this animal is a velvety black; the 

elytra are variegated with tranfverfe bars of a bright 

flame colour, formed by ftreaks of down, of a refulgent 

yellow *. 

aiGr 2 

* Barbut, p. 57. 
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Genus XVITI.—Necydalis. The Carrion Eater. 

Or this genus there are eleven f{pecies, which have ob- 

tained their Engli/h name from their fuppofed predilec- 

tion for carrion. In their winged ftate, they generally 

frequent the woods; their refidence and habits, while 

larve, are wholly unknown. The generic characters of 

thefe infeéts are, the fetaceous form of the antenne, and 

the fhape of the elytra, which are either fhorter or nar- 

rower than the abdomen +. 

he firft infe& of this family enumerated by the 

Swedi/b naturalik is the larger carrion eater, which is 

diftinguifhed by its large and prominent eyes: The an- 

tenne are raifed upright as far as the firft articulation, 

after which they are bent, and turned afide. In fome in-. 

dividuals, the thorax is black, in others yellow ; the ely- 

tra are generally black, lighter towards the middle, 

which contains a lemon-coloured fpot. 

+ Syftema Nat. p. 641. 
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Genus XIX. Lampyris, The Fire Fly. 

“Tuesk infe@s are charatterifed by filiform antenne, 

flexible elytra, a round flattened thorax, furrounding and 

concealing the head; the females are, in moft {pecies, 

without wings {. It is the female of cne {pecies of thefe 

infe&s that is in this country termed the glow-worm, 
from that phofphorefcent light which it emits during 

night. Two or three of thefe animals inclofed in a glafs 

vafe, will give alight {ufficient to enable a perfon to read 

in the darkefl night. 

This fingular phenomenon is obferved moft frequently 

in the month of June, when the animal is in motion. 

The female can withdraw or difplay this light at. plea- 

fure, by contracting or unfolding her body ; her purpofe 

in fhewing it is faid to be in order to attract the male. 

When crufhed with the hand, this luminous fubftance of 

the glow-worm adheres to it, and continues to fhine till 

it is dried up. c 

The noctiluca, or glow-worm, in its infeét form, pof- 

feffes elytra, and wings under them, longer than the body. 

The head and antenne are black; the former entirely 

concealed by the broad plate of the thorax. The four 

laft rings of the abdomen, which emit the light, are in 

the male not fo bright as thofe of the female, and are 

nearly deftitute of that luminating quality which renders 

her fo remarkable {. 

t+ Syft. Nat. p. 643. $ Barbut, p. 62. 
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Genus XX.—Cantharis. 

"Tu infects of this family are numerous, and diftinguifh- 

ed into twenty-feven different kinds. From the fimilari- 

ty of the name, fome have fuppofed them the fame with 

the cantharides imported from Spain, whofe virtues are 

fo well known in medicine ; that infect, however, belongs 

to a different genus. The cantharis frequents flowers ; 

“its larva refembles that of the cerambyx already de« 

fcribed. 

All the infects of this tribe have fetaceous antennz, 

the elytra flexible, and the thorax margined, and fhorter 

than the head. Like the preceding genus, they have pa- 

pitlz upon the fides of the abdomen. 

Cantharides enes-viridis +. This infe& is of a kind of 
brafs green ; on each fide of the thorax is a {mall nipple, 

of a faffron-colour, with three tips. The thorax and 

elytra are of a deep green, the latter terminating in a red 

fpot. Beneath, the infeét is of the colour of brafs, and 

red under the wings f. 

+ Rai Inf p. ror. { Begne Animale, p. 69. 
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Genus XXI.—Elater. The Skipper. 

Te infeéts of this genus are diftinguilhed by fetaceous 

antennz, but more particularly by an elaftic {pine which 

fprings from the under fide of the thorax, near the ex- 

tremity. By means of this fpring, thefe animals, when 

turned upon the back, are capable of jumping into the 

air, and recovering their pofition. 

In the ftate of larve, the infects of this genus inhabit 

the trunks of decayed trees, and are there metamorphof- 

ed into the winged form. Their refidence is then chang~ 

ed, and they are feen in various haunts, flowers, thickets, 

or open fields. 

The chefnut-coloured elater f+. This infe&t is found 

both in the corn and pafture fields: The antennz are 

branchy, and the tips of the elytra black ; the reft of a 

pale flefh-colour ; the thorax is covered with a fine afh- 

coloured down ft. 

{+ Lifter Logu. p. 387. ¢ Regne Animale, p. 64, 



: 
oe 

392 THE SPARKLER. 

Genus XXI1.—Cicindela. The Sparkler. 

Tur porrected jaws afford an eafy mark to difcriminate 

the infe&ts of this genus; they are both armed with 

teeth ; the eyes of thefe animals form another ftriking 

peculiarity, being fingularly prominent; the thorax is 

round, and margined t. 

Cicindela campeftris. This infect is one of the moft 

beautiful which this country affords. The whole upper 

parts of the body are green, tinged with blue; under- 
neath is a mixture of yellow, red, and copper. The ely- 

tra are delicately marked, each with fmall white fpots. 

The infe&t, and its larve, are found in fandy dry fitua- 

tions; the latter refemble foft whitith worms, and immerge 

themfelves into a perpendicular hole in the fand, with 

the head at the bottom, ready to catch the infets that 

fall into it. Thefe animals are all rapacious, devouring 

whatever they can overcome f. 

+ Syftema Nat. p. 657. ¢ Barbut, p. 70, 
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Gents XXIII.—Buprefis. The Cow-burner. 

"Turse animals, both in their external figure and man- 

ners, nearly refemble the fkippers already defcribed ; 

their colours, however, are far more refplendent ; and, 

when viewed with a microfcope, their effulgence dazzles 

the eye. From this circumftance, they have obtained in 

France, where they are more numerous than in this 
country, the name of Richards. 

The characters of this genus are, fetaceous antenne ; 

the head drawn back within the thorax ; the mouth arme 

ed with jaws, and furnifhed with palpi. 

Bupreftis guttata.} This elegant fpecies is found on 

fandy ground, below timber that has begun to rot. Its 

head enters within the thorax, and the elytra are fur- 

rowed, and adorned each with four or five fpots of a 

bright yellow ; the upper fide of the abdomen is blue *, 

The larve of this and the other f{pecies belonging to this 

tribe are unknown. 

Vor. IIL. 3D 

® Regne Animale, p. 58. 
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Genus XXI1V.—Dytifcus. The Divere 

"T'uis genus comprehends twenty-three fpecies of aquatic 

infects, moftly of a very large fize; they are diftinguifh- 

ed by the antennz, which are either fetaceous, or ter- 

minated by a perfoliated knob ; the bind legs are armed 

with claws, and furnifhed with vibrifli, that enable the 

infect to fwim *, 

The divers have obtained their name from the fudden 

efcape they make from danger, by plunging into water. 

By day, they frequent the ftagnated pools, from whence 

they iffue in the evening, to make excurfions on the 

wing. The males have furrowed elytra, while thofe of 

the females are plain, The latter, when impregnated, 

depofits her eggs in the water, wrapped up in a filky cod, 

of a texture fufficiently ftrong to protect them from pre- 

datary infects, efpecially thofe of their own kind, which 

are mutually rapacious. Their larve are worms confift, 

ing of eleven fegments, diftinguifhable by the largenefs 

of their heads, and by four filiform antenne; they de- 

vour other water infeéts, and even each other. When 

arrived at their winged ftate, their bodies are protected 

by a hard fcaly coat of mail: If caught unguardedly, 

they are in that ftate capable of giving a fevere bite, as 

well as of wounding the hand with a fharp fpine. 
Dyticus 

® Syftema Nat. p. 664. 



- THE DIVER. 395 

Dyticus piceus. This is one of the largeft of the tribe ; 

all over of fhining black ; the antenne are of the fhape 

of clubs, and perfoliated. Their colour, and that of the 

four palpi, is brown ; the head of this infect is flatteneda 

and furnifhed with a pair of formidable jaws. 

3Da 
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Genus XXV.—Carabus. TDhe Ground Beetle. 

Iw this family, which contains no lefs than forty-three 

fpecies, are found fome of tlie largeft of the Britz/b in- 

fects. They are charadterifed by fetaceous antennez, and 

by the fhape of the thorax, which refembles a heart; the 

point cut off and margined. The elytra are likewile 
furrounded with a margin *. 

In their winged ftate, the heads of thefe animals are 

prominent ; their mouths, like thofe of the preceding ge- 

vivs, are armed with jaws, and four palpt, Their eggs 

are depofited under ground, or in decayed trees, where . 

the larvee refide till they are metamorphofed. It is du- 

ring their caterpillar ftate, that they are prejudicial to 

gardens, and hence have been ironically called gar- 

deners by the French}. It is net, however, vegetable 

productions alone that they devour: They are. the 

greateft tyrants to other infed&ts, and deftroy indifcrimi- 

nately, as many as their flrength enables them to over- 

come. _ 

Carabus violaceus t. This fpecies is of an oblong 

thape; the colour a dark violet: ‘Fhe edges of the tho- 

rax and elytra, are violet with a fhade of purple. The 

latter have neither dots nor ftreaks, but are marked with 

flrong longitudinal wrinkles. It is found among rotten 

wood. 

* Syftema Nat. p. 668. + Regne Animale, p. 44; 

+ Rai Inf. p. 96. n. £ 
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Genus XX VI.—Tenebrio. The Darkling. 

"Turse infeéts are commonly of a dark fombre colour : 

Some have wings under their elytra, while others are aptea 

rous ; and from this circumftance, they have been divided by 

naturalifts into two fections, containing together thirty- 

three different fpecies. The larvz of fome fpecies refide 

among rotten fticks, or rubbifh; thofe of others take up 

their abode among flour, and different kinds of food. 

After they have become perfec infects, they enter houies 

and devour every fort of provifion. Their principal re- 

fort is to damp cellars, where putrid air and darknefs at- 

traét them. It is from their precipitately avoiding light, 
as well as their gloomy appearance, that they derive 

their generic name. 

Tenebrio Mortifager*, This fable animal is found 

among rubbifh and dung in gardens; when it enters 

honfes, as is frequently the cafe, the credulous belicve 

it the certain forerunner of death. It is entirely of a 

deep black, without the Ieaft luftre: The antenne are 
long ; the thorax margined ; and the elytra wrinkled. 

This, as well as fome other fpecies, is remarkable fer 

emitting a fetid fmell+. 

+ Tenebrio primus Voyage d’ Alande, + Charleton exercit, p, 48. 
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Genus XXVII.—Meloe. The Bloffim Eater. 

In the firft edition of the Syfiem of Nature, there were 

only one fpecies of this genus taken notice of; in the 

later improvements of that ceiebrated work, there are 

fixteen kinds of thefe animals enumerated; while, per- 

haps, a ftill greater number remains to engage the re- 

fearches of future hiftorians. This fingular tribe, con- 

tains in it the genuine cantharis, or bliftering fly, and is 

diftinguifhed by having moniliform antenne, with the 

laft articulation of an oval fhape. In all thefe infects the 

head is infleéted and gibbous ; the thorax round ; and the 

elytra flexible *. 

The infe&ts of this genus are either winged or apte- 

rous ; in the former, the elytra are fhort, extending a- 

bout half the length of the abdomen: In the latter, thefe 

parts reach the whole length of the body, and conceal 

under them two flender wings: In all of them the anten- 

nz refemble a necklace, compofed of a number of fmall 

rings; thofe of the middle larger than thofe near either 

extremity. 

Meloe profcarabeeus +. This infect is foft tothe touch, 

and of a deep black, with aflight fhade of purple towards 

the under part of the body. The feet and the antenne 
are 

* Syftema Nat. p: 679. ft Mowuffet Edit. lat. 162. 
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are of aviolet hue. The elytra are coriaceous, and feem 

as if cut through obliquely from the ianer to the exterior 

edges, being thicker at their future than at the fides. Some 

naturalifts have termed this fpecies the unétuous cantharis, 

from that fat, oily, and fragrant {ubftance, which exfudes 

from the body *. ‘This oleaginous matter enters into the 

compofition of falve for plague-fores; and is deemed an 

excellent antidote againft the poifpn of the fcorpion’s 

fling. 

Meloe veficatorius. ‘This is the fpecies fo frequently 

ufed in pharmacy; an inie€t to which man is perhaps 

more deeply indebted, than to any ind)vidual belonging 

to this clafsof.beings. The bliftering cantharis is about 

nine lines in length; the colour a refulgent green, mix~- 

ed with azure. In the fouthera parts of Lurope it mul- 

tiplies exceedingly; fome of the provinces of Spaz ane 

nually receive a large fum for thofe they export to the 

reft of Europe. They are there feen flying in vaft 

{warms, and alighting upon trees and fhrubs, whofe leaves 

they devour, They are faid to prefer the afh leaf to that 

of any tree in the foreft ; but whatever leayes they de- 

vour, they are uniformly accompanied with a heavy 

naufeousfmell, like that of mice, and thence their haunts 

are difcovered by thofe whe go in queit of them. 

In their humid and living ftate, the odour exhaled 

from thefe infects is fo corrofive and irritating, that the 

gathering them is attended with danger. In that occue- 

pation, the Jabourers, who imprudently colle them in 

the heat of the day, and with their hands uncovered, are 

frequently feized with a violent heat of urine, and void- 

ing of blood. The fame accidents befal thofe who un- 

warily fleep under the trees they frequent. 

The 
* Dale Pharm. p. 393. 
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The female cantharidis feems to feel the accefs of amo- 

rous defire in a more violent degree than the male: It is 

fhe that courts the male; and in the great act of fecun- 

dation, it is fhe that occupies that place, to which in 

moft animals nature direé&ts the other fex. After im- 

pregnation, fhe depofits her eggs in the ground, where 

they remain till they have undergone the various chan- 

ges that are to bring them forth winged cantharides. 

When colle&ted and dried, thefe infeéts become fo 

light, that fifty of them hardly weigh a dram: it is in 

that ftate they are grinded down into the well known 

powder, which conftitutes the bafis of the common biif- 

tering plaifter. Of the other purpofes to which they have 

been applied, ignorance is perhaps better than informa- 

tion; and we freely refign to the annalifts of diffipation, 

the tafk of recording thofe vain attemprs in which they 

have been employed by the enervated debaucher to re- 

ftore his virility.. The enterprifes of love, like the fa- 

tigues of war, require certain intervals of reft and tran- 

quillity, without which neither the lover nor the foldier 

ean take the field without hazarding his reputation *, 

* Militat omnis amans, ct habet fua caftra cupido, Ov1n, 

“ 
rs) 
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Genus XXVIL-Mordelia. ’ The Nibbler: 

Tuts genus has the antenna filiform, and ferrated; the 

head bent under the neck ; the palpi clubbed, and oblique- 

ly truncated. The elytra are cutvated, or floping down 

towards the tail ; and a broad lamina is feated at the bafe 

of the abdomen before the thighs *. There are only fix 

fpecies of the mordella known to naturalifts; of thefe 

the mordella aculeata is quite black and fmooth. The 

abdomen terminates in a -fharp point, and extends a con- 

fiderable length beyond the tips of the elytra. 

The yellow mordella is ofa {mall fize, and of adark fhade 

ef that colour. The elytra bend downwards at the ex- 

tremity, where they aflume a ferruginous colour: The 

point of the abdomen, which extends beyond them, is of 

an obicure black. 

Vor. III. wiheg aks 

* Syftema Natura, p. 682 
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Genus XXIX.—Staphylinus. 

"Pe antenne of this fingular tribe are moniliform : The 

elytra, by which they are readily diftinguifhed, feem as if 

cut throvgh by the middle, and do not extend half the 

length of the abdomen. Under thefe cafes the wings are 

folded up, and concealed. The extremity of the abdo- 

men is unarmed, but provided with two oblong veficles 

which the infe& can fhoot out cr retract, at pleafure. 

The ftaphylini are fometimes feen upon flowers ; but 

their principal refort is to the dung of cows. All of 

them when touched turn up the tail, as if with an inten- 

tion to fting. They are, however, unprovided with that 

inftrument, but bite feverely with their jaws when laid 

hold of. In their larva ftate, thefe infeGs fo much ree 

femble the perfe& animal, that they cannot eafily be di- 

ftinguifhed *. 

Staphylinus maxilofus, is the largeft Britifh infe& of 

this genus. The jaws, from which it obtains its Linnean 

name, are fharp, hard, and rather longer than the head. 

The whole infe&, both above and below, is of a deep 

black: The elytra do not cover more than one third of 

the abdomen, which appears beyond them, rough and 

hairy. The legs are long; each of the tarfi is provided 

with a tuft of hair refembling a brufh. This and the 

other fpecies can fly by means of large wings, which un- 

fold from under the elytra f. 

* Barbut, p. 95+ + Rai Inf. p. tog. n, f. 

=>) 
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Genus XXX.—Forficula. The Earwig, 

"Tuts genus contains fome fpecies of infects that are 

univerfally known. Their common characters are fetas 

ceous antenne ; elytra fhorter than the abdomen; wings 

folded up and covered by the elytra; and a forceps, by 

which the extremity is armed *. 

_Forficula auricularia. This infect is feen every where; 

it even enters our inmoft apartments. The body is of a 

yellow colour, inclining to brown; dark above, and 

lighter underneath. The forceps with which the ear- 

wig is provided, procured the generic name forficula to 

this tribe. The formidable name of earwig has arifen 

from a notion, that thefe infects entered into the ears of 

people while afleep, and from thence penetrated into the 

brain, where they occafioned much pain; often madnefs 

and death: The French appellation, which fignifies the 

Eur-piercer, urges this accufation in ftill plainer terms. 

The {malleft acquaintance with the ftructure of the 

human ear, wiil eafily prove the fallacy of thefe fufpicions, 

which have in all probability often coft this animal its 

fife. It, however, deftroys flowers ; and wherever fruit 

has been wounded by ftronger infeGis, the earwig general. 

ly attends for a fecond feaft. 

All thefe animals after fecundation lay eggs, from 

which caterpillars are produced, that differ but little 

3E2 from 

“9% Syftcma Nat. p. 686, 
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from the perfect infect. Itis amazing in how little room the 

long wings of thefe animals are packed before they burft 

from their chryfalid ftate ; and even after they are pro- 

truded, the animal, by means of the joints and mutcles 

with which they are furnifhed, folds them up under the 

elytra, that you would imagine it altogether deprived of 

thefe inftruments *. 

The life of the earwig, after it enters upon its winged 

ftate, lafts but a few days; each fex is then conftantly 

in purfuit of the other, and that fhort exiftence feems 

chiefly employed in the bufinefs of precreation: After ha- 

ving provided for pofterity, the parent animal dries up, 

and dies to all appearance confumptive }. 

* Swammerdam, p. 114< t Goldfmith, p- 358, 
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Section [. 

Orprr I].—Hemiptera. 

W = are now come to the order of hemipterous infe¢ts, 

which comprehends the different kinds of locufts and 

grafhoppers, and, in general, all thofe animals whofe an- 

tenne are fetaceous, and heads inflected. Their elytra 

and wings are extended, fmooth, and femicoriaceous ; 

being of a fubftance fomewhat like vellum. The thorax 

is horizontally flattened, of an orbicular form, and mar- 

ginated round the extremities: The feet are formed, in 

moft fpecies*, for running ; and the abdomen is terminated 

by two fmall appendices refembling horns. They are 

termed herupiera, becaufe only half of their wings ap- 

pear when in a flate of reft: They do not then meet tos 

gether in a longitudinal future like thofe of the laft order, 

but have fome part of their interior margins crofled, or 
Jaid one over the other, above the abdomen. 

* Pedes curforii, Lin. Syft, 
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GENUs 1.—Blatta. 

"T nts order of infe&ts has been fubdivided into eleven 

different genera ; the firft of thefe is the blatta, or cocks 

roach, which comprehends that well known fpecies of 

animals which frequent kitchens and bakehoules. Their 

appearance is ugly and deformed ; they feldom, however, 

prefent themfelves by day ; and though in our immediate 

vicinity, and of confiderable fize, they are but rarely feen. 

If furprifed in their hauats while it is light, they fpeedily 

efcape by running ; their wings being unfit for flight, ex- 

cept in the males of fome fpecies who make aukward at- 

tempts at flying. The night is their feafon of activity, 

when they iffue from the crevices near the chimney in 

gueft of crumbs of bread or dough. 

In this ifland the cockroach is probably always a do- 

meitic animal: In warmer countries, however, there are 

different kinds which haunt the fields in great numbers. 

The hakkerlac of the American ifles, that voracious ani- 

mal, which fo greedily devours the provifions of the in- 

habitants, is of this genus. That infeé, like our cock- 

roach, thuns the light of day; during which it lies con- 

cealed in fome hole, tili darknefs approach, to favour 

thofe depredations for which it has long been fo infamous 

in the New World. 

The larvee of all the different fpecies of blatte differs 
but little from the perfec infe€@, excepting in the total 
want of the wings and elytra. In that ftate, meal is its 

common 
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common food ; and of that neceflary of life it is then ex- 
tremely voracious. When meal is wanting, as muft hap- 

pen in the fields, it corrodes the roots of plants. After 

having attained its full complement of limbs, and ac- 

quired its moft perfect form, the cockroach difplays a 

mouth armed with jaws, and furnifhed with palpi. Its 

antenne are generally as long as the body, and the abdo- 

men as broad as the thorax. The tarfi of the fore feet 

have five joints; thofe of the hinder only four; while the 

horns which terminate the abdomen are furrowed, or 

wrinkled tranfverfely *. There are ten fpecies of this 

genus, named, for the molt part, after the different coun- 

tries which they inhabit. | 
‘ 

* Barbut, Order Il, Gen, 5, 
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Genus Il.—-Maniis, or Soothfayer. 

Tur infedts of this genus poflefs a form the moft ro= 

mantic and extraordinary that is perhaps prefented by 

any animated being; and fo powerfully have their fingu- 

lar attitudes operated on the minds of the credulous and 

ignorant, that fuperftition has invefted them with certain 

powers that are altogether unexemplified by any part of 

the hiftory of animated nature. By the fingular manner in 

which the foothfayer flretches out its fore legs, it has ac- 

quired the reputation of a diviner, who could unfold all the 

fecrets in the bofom of futurity ; and becaufe the infec 
often fits upon its four hind legs, having the two fore 

ones raifed up and folded together, the believing multi- 

tude have fuppofed it to be then holding intercourfe with 

the Supreme Power, in the exercife of devotion *; a cir- 

cumftance from which it has obtained from the peafants 

of Languedoc the name of Pregadiou, or the God-prayer. 

It is in that province, where thefe animals abound, that 

the country people have alfo afcribed to the foothfayer 

another very commendable quality ; that of obligingly 

fhewing the way to ftrangers: This it is fuppofed to do; 

by that peculiar habit which it. has of flretching its fore 

legs fometimes to the right, and fometimes to its left fide. 

Thefe fuperftitions of the vulgar have been as favourable 

to the fecurity of thefe animals, as they are difgraceful to 

human reaion ; for they have procured them a character 
almoft 

® Vide Goedart. 
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almioft facred; and the injuring them is reckoned a crime 

of no {mall enormity +. 

The infe&ts of this genus are diftinguifhed by an un- 

fteady noddiag motion of the head, which gives it the 

appearance of being flightly attached to the thorax. The 

mouth is furnifhed with jaws and palpi ; and the antenne 

are fetaceous. The four wings are membranous, and 

wrapped clofe round the body. The anterior pair of 

feet are compreffed laterally, and ferrated on one fide, 

their extremities terminating in a fingle nail. The four 

back feet are fmooth and greffory, being formed rather 

for advaneing flowly than for performing quick move- 

meats. ‘The thorax is throughout of an equal fize, nar- 

tow, and in fome fpecies extending te a difproportionate 

length ft. 

The moft remarkable of thefe animals is the mantis 

gongylodes of China. The thorax is uncommonly long 

and narrow; the head fmall and flat, with two fhort fili- 

form antenne + behind thefe, two large polifhed eyes are 

placed; the roftrum has the fhape of an awl, but often 

f{plit towards the extremity into two points. The elytra, 

which cover two thirds of the body of the infe@, are re- 

ticulated, and croffed the one over the other; the wings 

which they cover are veined and diaphanous. The four 

hind legs have the appearance of being winged, gn ac- 

count of thofe large membranous lobes which emerge 

from their joints. The anterior pair are armed with 

{pines at their firft articulation, and towards théir extrea 

mities they are ferrated on.one fide J. 

Vou. Il. gt 

+ Reamur, Tom. IV. } Syftcma Nat. Ord. If, 

§ Vide Barbut’s Gon. Infect. Ord. I. Gen, 2, 
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Genus 1V.—Gryllus. 

"Tuts deftructive genus comprehends al!-the differené 

kinds of locwits, and is -divided by Linnaeus into five 

tribes, containing fixty-one different kinds of animals. 

Their general charaéters are, a head inflected, armed with 

jaws, and furnifhed with palpi; the antenne in fome 

fpecies are fetaceous; in others filiform : the wings are 

wrapped round the fides of the body; the under one 

folded, and concealed under the elytra. All the feet are 

armed with two nails ; the hind pair formed for leaping. 

The tribe of achetz, which comprehends in it all the 

different fpecies of crickets, is diftinguilhed ‘by the 

briftles which {pring from the extremity of the abdomen, 

and by the three articulations of which their tarfi are 

compofed. This family have obtained their Englifo name 

from the continual tirefome nuife which they produce. 

The domeftic achete ufually take up tueir abode in 

ovens, and in the holes of walls around kitchen chim- 

neys, where they are attracted by the heat, and are very 

noify companions to the country people, who, from fome 

prejudice in their favour, feldom with to deftroy them. 

The field cricket remains, during the day, pent up in 

fome fubterraneous habitation, from whence it iflues 

forth about funfet ; when, in countries where thefe ani« 

mals abound, the whole fields ring with their noife. 

The mole cricket 1s by far the moft hideous and extra- 

ordinary infc& belonging to this tribe. It has obtained 

its 
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its name * from the fingular ftru€ture of its fore legs, 

which are extremely broad and flat, and terminate in fix 

large ferrated claws, fomewhat refembling the fore feet 

ofa mole. The whole animal is of a brown, dufky co- 

lour, very large, and active. It frequently takes up its 

refidence in hot-beds, to the great dilturbance of the gar- 

dener; for it digs under ground, like the animal after 

which it is called, committing dreadful havoc among the 

tender roots of the plants that are artificially raifed there. 

It is frequent in France, where the gardeners know it by 

the name of courtilliere, 

The tettigonia, or tribe of grathoppers, is the next fec- 

tion into which the grylli are divided; and of it, the 

gryllus viridifiimus is the moft remarkable. Its colour 

is a pale green, the antenne fetaceous, and longer than 

the body. The elytra are clouded, and the wings reti- 

culated ; both extend beyond the body about one third 

of its length. The female carries, at the extremity of 

her abdomen, a kind of ferrated {pine, compofed of two 

lamine, and in fhape broad, and turned up like the blade 

of acutlafs, Thefe implements are employed by the fe. 

male in digging in the ground, or in wood, holes for the 

reception of her ova; and this being a funétion in which 

the male has no fhare, he is unprovided with the inftru- 

ments by which it is performed +. 

The female grafhopper poflefles an amazing fecundity ; 

fhe regularly depofits from four to feven hundred eggs at 

atime ft. The wonderful precautions which fhe takes 

for providing them fecurity, and food for the young as 

3h 2 foon 

¥ Gryllo-talpa, Linnzus. 

¢ Barbut’s Gen. Infe&. page 115. 

} Memoir. pour fervir a L’ Hitt. des Infect. Tome IV, 
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foon as they are difclofed, merit our particular notice. 

With that lancet, which we have already defcribed, fle 

excavates a number of holes in the dried branch of a 

tree ; into each of thefe holes eight or ten of her eggs 

are dropped ; there they are furrounded with that kind 

of food which is moft fuitable for them in their larve 

flate. The dif{pofition of the eggs is in rows, and placed 

jn the middle of the trees; the foft fubfiance of which 

is the firft food of the infe&t after it leaves the ovum. 

. The infe& that proceeds from each of thefe eggs, after it 

has grown for fome time, and before reaching a fize in- 

compatible with efcaping by the narrow month of the 

hole, takes a final departure from the place of its birth. » 

The larve having thus left theiregg fiate, and acquir- 

ed the ufe of their limbs, the two anterior of which are 

formed for digging the ground, foon apply them to that 

purpofe, and excavate for themfelves a fubterraneous les 

treat among the roots of plants, which they gnaw, and 

fupport themfelves upon the juices that exfude from 

them *. In this flate they remain till they are ready to 

undergo another transformation, which introduces them 

into the open air in the form of winged infedts. 

A Short time after,-the grathopper appears in its Jatt 

flage of perfeCtion ; it {preads over the meadows, which 

it fills with its chirruping flrains, which are the calls of 

the male inviting the female to Jove. Some naturalifi 

are of opinion that the notes of the grafhopper are pre- 

duced by rubbing the two hind Jegs of the animal againft 

each other. JM. de Reamur and Linnaeus, who have mi- 

nutely examined thefe infects, derive their vocal powers 

from.a very diffcrent fource. On examuinirg the male, 

3 his 

* Vide Memoires uli fupra. 
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his body has been found provided with a {mail hole bee 

low the infertion of each -wing, delicately, conftructed 

with organs of found withia, and covered over external- 

ly with a fine tran{parent membrane. It is by means of 

thefe organs, which, in the completenefs and delicacy of 

their ftru@ure, may vie with thofe of the human voice, 

that fome {pecies of the grafhoppers produce their melo~ 

dy. Thecicada of the ancients, fo famous for beguiling 

the labours of the hufbandman by his melodious notes, 

ig an animal very different from our gramopper: The 

former either walked or flew; and it was from the fum- 

mit of a tree that it poured forth thofe delicate notes, fo 

nuch celebrated by thé Greczan poet *, 

he note of the grafhopper is feldom heard, without 

being returned by another male of the fame fpecies; and 

the two little animals, after many mutual infults of this 

kind, are feen to meet and fight defperately. The female 

is generaily the reward of vittory ; for, after the combat, 

the male feizes her with his teeth behind the neck, and 

thus keeps her for feveral hours, till the bufinefs of fe- 

cundation is performed: They are at that time fo flrong- 

ly united, that they can fearcely be feparated without 

tearing tllem afunder +. 

After fecundation by the male, and towards the clofe 

of fummer, the female is feen diftended with the feeds of 

a future family; and fhe prepares for depefiting her nu- 

merous ova in the manner we have already mentioned. 

The eggs are white, of an oval fhape, and horny confift- 

ency. Jno fize, ther are nearly equal to a grain of anife ; 

and while in the body of the female, they are inveloped 

within 

* Wide the Odes of Anacreon, 

+ Goldfmith’s Nat. Hift. Vol. VII, p. 334. 
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within a covering, branched all over with veins and ar- 

teries. In this form they remain depolited under the 

furface of the earth, or incloied in wood, apparently un- 

affected by the rigour of winter, till the genial heat of 

{pring begin to hatch and vivify them. Then, the fun 

beginning with its warmth to animate all nature, the in- 

fe& eggs feel its benign influence; and generally about 

the beginning of May, each egg produces a larva about 

the fize of a flea, at firft of a white colour, but afterwards 

gradually turning brown. 

After having taken thefe meafures for perpetuating 

her kind, the parent animal dves not long furvive ; as the 

winter approaches, fhe dries up, feems to feel the effects 

of age, and dies from a total decay. Some affert that fhe 

is killed by the cold ; others, that the is eaten by worms ; 

but certain it is, that neither male nor female are feen to 

furvive the winter. 

When examined internally, the grafhopper difcovers a 

very fingular and complicated ftruéture of vifcera ; be- 

fides the gullet, there is obferved a fmall ftomach; and 

behind that a very large one ; {till lower down, there is yet 

a third : Sothat it is not without fome foundation, that allt 

the animals of this tribe have been fuppofed to chew the 

cud, as they fo much refemble ruminating animals in 

their internal conformation. <rz/fotle informs us, that 

they were greedily fought after as a delicate morfel by 

the Greeks ; and that the feafon when they were deemed 

moit delicious was a fhort time before they left their 

chryfalis {tate *, The metamorphofes from that fiate is 

performed with great difficulty and agitation ; many pe- 

rifh in this fevere effort of nature, and thofe who furvive 

are for fome time in a languid and debilitated ftate f. 

® Hiftoria Animalium. ¢ Reamur, Tom. IV. p. 188. 
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Section If, 

Tae locutts occupy the next fection of this genus; @ 

face of aninials, unhappily for mankind, by far too well 

known by their deftru@tive effects on the produtions of 

the earth in many of the warmer regions of A/a and 

Africa. They are diftinguifhed by a fimple tail, and fili- 

form antenne *. The former of thefe members is defii- 

tute of thofe fetaceous briftles which charatterife the 

achetz, and of the tube which is peculiar to the tettigo~ 

nie already defcribed. The jlocufts conftitute a multi- 

farious group of the moft voracious and prolific infe&s 

which are vilible to the naked eye. Some of them are of 

a large fize, others {mall ; fome are. green, others red or 

yellow. Among us they receive various denominatioffs, 
according to their fize and colour: When of one form, 

they are called locuits ; thofe of another, grafhoppers; 

and a-third fort are termed crickets +. 

Many of the locuits far exceed the grafhopper tribe in 

bulk, in rapidity of flight, and the powers of injuring 

mankind, by {warming upon the produGtions of the earth. 

The latter animals are unable to fly any confiderable 

ength ; and the quantity ot vegetable food which a few 

of them {porting among the gratis can deftroy, is fcarcely 

perceptible ; but when a fwarm of locufts, feveral miles 

in length, and two or three yards deep, fettle upon 2 

field, the confequences are truly alarming. The annals 

of 

* Syftema Nature. + Barbut’s Genera Ipfes. p. 117. 



416 ORYLLUS, 

of many countries in the Eaft have recorded their deyax 

ftations, which at different periods have threatened the 

extin@ion of the human race. Happily for the inhabit. 

ants of Europe, the coldnefs of their climate, and the hu. 

midity of thelr foil, are unfavourable to their production. 

In fome of the fouthern kingdoms, their vifitations, 

though far lefs frequent than formerly, are {till an objec 

of terror: In general, however, theirincurfidns are fatal 

to thefe animals ; they viii us and perifh. 

The facred {criptures, which were written in a country 

where the fwarms of locufts made a diltinguithed feature 

in the picture of nature, have given us many ftriking re- 

prefentations of the numbers and rapacity of thefe ins 

fe&ts:.They compare, according to the manner ef the 

oriental languazes, an army of which the numbers are 

beyond computation, to a {warm of locufts: They de- 

{cribe them as rifing out ofthe earth, where they were 

produced ; as purfuing a fettled march, for the purpo ~ 

of deftroying its fruits; and as co-operating with the d 

vine indignation in punifhing the fins of men. 

When the locufts “take the fick, they have, as vit is 

faid, a leader at their head, whofe flight they obferve, and 

pay 2 firict attention to ail his motions. They appear 

at a diftance as a’ black cloud, which, as it approaches, 

gathers upon the horizon, and almoft hides the light of 

day. It often happens that the hufbandman fees this im- 

minent calamity pafs kway without doing him any mif- 

chief, and the whole {warm to proceed onward, to fettle 

upon the labours of fome Jefs fortunate people: But 

wretched is the diftri& upon which they alight. They 

ravage the meadow and the pafture ground, {trip the 

trees of their leaves, and the gardens of every: vegetable. 

The 



GRYLLUS. 419 

The vifitation of a few minutes deftroys the hopes of a 

year ; and a famine but too frequently enfues. 

In their native tropical climates, the locufts are faid 

not to.be fo dreadful as in the more fouthern parts of 

Europe, and the oppofite coafts of the Mediterranean: 

There, though the plain and the foreft be ftripped- of their 

verdure, the power of vegetation is fo great, that an in- 

terval of three or four days repairs the calamity. But 

our verdure is the livery of a feafon, and we mutt wait 

till the enfuing {pring repair the damage; befides, ia 

their long flight to this part of the world, they are fa- 

mifhed by the tedioulnefs of their journey, and are there- 

fore more voracious wherever they happen to fettle *. 

Bui it is not by what they devour, that the locuifts do 

fo much damage, as by what they deftroy; their very 

bite is chought to contarhinate the plant, and prevents its 

vegetation: to ufe the expreilion of the hufbandmen, 

they burn whatever they touch, and leave the marks of 

their devaftations for two or three years. The bite of 

many animals operates like a poifon to, vegetables; and . 

it this be the cafe, it does not appear thet the depreda- 

tions of theie infe&ts can, im any country, be foon re- - 

paired. 

Such are the fatal effets of the voracity of the locufts 

while alive ; and when dead they fometimes prove ftill 

more hoxious, by infecting the air with a ftench that is 

infupportable. Ovofws tells us, that in the year of the 

world 3800, there was an incwedible number of thefe ine 

fects which infefted 4frica; and after having eaten up 

every thing that was green, they flew off, and were 

Vou. Iii. gC: drowned 

* Goldfmith’s Nat. Hit. Vol. 7th p. 345. 
a 

3 
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drowned in the 4frican fea, where they caufed fuch @ 

ftench that the putrifying bodies of many thoufand men 

could not have produced effluvia fo peftilential. 

The eaftern borders of the Ruffian empire, are fubjeQ- 

ed fometimes to the awful vifitations of this infect: That 

which happened in 1690, which extended from Ruffia o« 

ver a great part of Poland and Lethuama, was fingularly 

deftructive. In fome places the locutts were feen lying 

dead, heaped upon each other four feet deep; in others 

they covered the ‘urface like a black cloth; the trees 

were feen bending beneath their weight, andthe damage 

which the inhabitants fuftlained was beyond computation. 

In Barbary their numbers are alfo formidable, and 

their vifits more frequent: During the year 1724, a 

traveller from Britain, remarkable for the accuracy of his 

obfervations, witnefled the havoc they committed in tha¢ 

ill fated country *. Towards the end of March they be- 

gan to appear witha foutherly wind: During the fucceed- 

ing months, their numbers continued to increafe fo pro- 

digioufly, that duriug the heat of the day they rofe in 

{warms fo large as to darken the fun. In the middle of 

May they began to retire, for the purpofe of depofiting 

their eggs in the drier plains of the interior country. 

About the middle of fummer the young, already ripe 

for devaftation, made another incurfion, in feveral bodies 

of a vaft extent; although then in the form of worms 

they crawled forward, climbed the trees, walls and hou- 

fes, devouring every plant in their way: It was in vain 

that the inhabitants dug trenches through their fields 

and 

* Dz, Shaw in his travels through Africa, 
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and filled them with water; in vain they collected large 

rows of heath, ftubble, and other combuftible matter to 

fet them on fire on the approach of the locuits. The 

trenches were foon filled, and the fires extinguifhed by 

the immenfe {warms that fucceeded each other. 

The locufts which are thus active in their larva ftate, 

remain only about a month in that form ; after having 

completed their growth, they caft that fkin which gave 

them their vermicular fhape ; and, in order to prepare 

themlelves for this transformation, they attach their hind 

legs to fome twig, where, after fome laborious efforts, 

and feveral undulating motions, they at lait burit the fin ; 

at firft, the head only appears, but foon after the reft of 

the body is difengaged, the whole operation continuing 

only for feven or eight minutes. After cafting their co- 

vering they remain for a little in a languilhing fate, till 

the air hardens their wings, and the heat of the fun a- 

gain invigorates them, when they refume their former 

voracious habits, with an increafe both of ftrength aad a- 

gility *, 

in fome parts of the world the inhabitants convert _ 

what fo generally is confidered as a_plague, to an advan- 

tage, by making the locuits an article of food. It is for 

this purpofe, that in many parts of the eat they are 

caught-in {mall nets, which are conftruéted for entang- 

ling them. When a fufficient quantity is thus procured, 

they are roafted over the fire in an earthen pan till the 

wings and legs drop off: when thus prepared they are 

reckoned tolerable food, and are faid to tafte like cray- 

fifh +. 

In Tonquin nets are ufed in dragging afpecies of them 

out of the rivers, into which they frequently fall from their 

‘4 3G2 unwieldine!s 

® Dr. Shaw’s trayels, + Dampier’s voyages. 
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ynwieldinefs in the months of Yanuary and February. 

This locuft, which is reckoned a great delicacy both by 

the rich and poor, is eaten frefh after being broiled on the 

coals: Jt is of the fize of the top of the finger, and as 

long as the firft joint ; inhabits the low grounds, where 

it breeds, till the winter feafon, when it fpreads over the 

country in vaft fwarms. In all countries where the lo- 

cuft is an article of food, it is regularly brought to mar- 

ket, like fhell-fifh or fmall birds in Europe. They mutt 

have conftituted a common food among the Fews, fince 

Mofes, their lawgiver, has condefcended to ipecify the 

different kinds which they were permitted ta eat *. 

From peeeeene of this luxury of the Fews, howe- 

ver, the inhabitants of Britain may deem themfelves hap- 

py in being excluded. Since the year 1748, none of the 

deftruQive fpecies have vifited this ifland: At that peri- 

od, the great brown locuft was feen in feveral parts of 

England, and may dreadful confequences were appre- 

hended from its appearance. The body-of this infe& is 

about three inches long; the antennz are extended about 

one third of this length from the head, which is brown. 

The fhield which covers the back is greenifh; the upper 

fide of the body is brown, fpotted with black, and the 

under fide is purple. 

The great Weft Indian locuft, of all the animals of this 

genus, is the molt formidable, when individually confi- 

dered. The body is about the thicknefs of a goofe quill, 

divided into ten annuli, and is fix inches in length: It 

has two {mall eyes ftanding out of the head, like thofe of 
crabs 

* Vide Levit. chap. xi. v.22. Even thefe thou mayeft eat; the locuft 

after his kind; the bald locuft alter his Kind; the beetle after his kind ; 

and the grafhopper after his kind. 
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crabs ; and two filiform antennz. The whole body is 

ftndded with fmall exerefcences, which are not much 

larger than the points of pins: Its fhape is roundifh, di- 

minifhing in'cireumference towards the tail, which is bi- 

furcated ; between thefe forks, the animal is armed with 

a dangerous fting, which invariably wounds any perfon 

who touches it. The pvifonous matter with which 

this inftrument 1s loaded, occafiens a fhivering and palpi- 

tation all over the body, which the inhabitants cure by 

rubbing the wound with palm oil +. 

} Goldfmith’s Nat. Hitt. Vol. VIL p. 338. 
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Section III. 

Genus IV.—The Fulgora, or Lanthorn-fiy: 

"Tne infedts of this genus are rare in Britain, only twe 

{pecies being caught in the ifland. It is the foreign ani- 

mals of this tribe which have the fingular quality of e- 

mitting flafhes of light when they fly. This phenome- 

non is thought to be occafioned by the waving of the e- 

lytra, whofe thinnefs renders the {pots upon them tranf- 

parent: The effect is probably heightened by fome re- 

fplendent quality peculiar to the tribe, and by the gol- 

den yellow of the under wings bordered with black. 

However this may be, it is certain that in China there 

is a certain {pec’es of the fulgora, which blazes with an 

amazing luftre, that marks the path of the animal 

wherever it diceéts its courfe, and which in the minds 

of the timid and fuperititious, creates images of danger 

of the moft tremenduous kind. 

Linneus enumerates nine different fpecies, one only of 

which he has termed European, trom its refidence in that 

quarter of the globe. They are all charaGerifed by 

long projeCticn trom the forepart of the head, of a light 

and empty fubftance. The antenne are feated below 

the eyes, having two articulations, the exterior of which 

is Jargeit, and of a globular form ; the roftrum is bended 

inward 
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inward under the body ; the feet are greflory, or formed 

for walking *. In thefe animals the elytra commonly 

decline along the fides, and when at reft cover the whole 

of the abdomen ; for they gradually increafe in breadth 

from the bafe to the extremities. 

The fulgora candelaria of Linnaeus, is of a frefh green 

colour ; on the ground of the elytra figured and {triated 

with lines of a pale yellow ; the wings are of a deep and 

beautiful yellow, with a band of gloffy black, bordering 

their extremities ; the head and thorax are generally of a 

ruddy brown, and the animal emits flafhes of lightning 

as it flies in the dark. 

® Syftema Natura, Ord, ii. Gen. 4, 



424 THE FLEA LOCUST. - 

Genus V.—The Cicada; or Flea locu/t. 

‘Tur infeéts of this tribe, obtain fometimes the name of 

grafhoppers, or froghoppers, as well as the tettigoniz 

already mentioned. They are far inferior in fizeas weit 

as in their deftru@tive powers, being produced from fmall 

larvee that are found on plants refembling the fix-legged 

worm. Some of .thefe larva have the fingular property 

of voiding from the anus and the cuticular pores, {mall 

bubbles which unite together, and form a fpecies of foam 

in which the young animal remains enveloped. 

This foam, which is not unlike a fpittle, is in fome 

perts called the cuckoo-fpittle; and is probably intend- 

ed by nature as a fhelter to the larve, again& the fearch 

of other animals to which it would fall a prey: Perhaps, 

too, this moifture may be defigned for fcreening the in- 

fe&t, in its tender age, from the beams of the fun, and 

the rough elements by which its body might then be 

injured *. . . 

Whatever purpofes this froth may be intended to ferve, 

it is undoubtedly necefiary to the fubfiftence of the ani- 

mal}, for it is no fooner wiped away, than a frefh quan- 

tity is feen exfuding from all parts. During its reft- 

dence in this fpume, the animal acquires four tubercles 

on its back, in which the wings are inclofed ; as foon as 

thefe 

* Barbut’s Genera Infect. p. 122. 

+ De Geer artes de Stockholm, 1741. p. 227, 
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thefe burft, from a reptile it becomes a winged infe& ; 

thus rendered complete in all its parts, it flies to meet its 

mate, and propagate its kind *. 

Other larve are unprovided by nature with a frothy 

covering ; their bodies are uot fo eatily injured ; and they 

are enabled to efcape from their purfuers by the nimble- 

nefs of their running and leaping. The chryfalids and 

larve that produce them differ but little from each other, 

either in their form or habits: Both run, leap, and climb 

upon plants; the former diftinguifhed by {mall knobs 

upon the back, the rudiments of future wings. 

When arrived at their moft perfe&t form, the males of 

many kinds poflefs the faculty of finging, by means of 

an organ fituated under the abdomen, furnifhed with 

valves and mufcles. It is by the help of this fonorous 

inftrument that the male amoroufly folicits his mate ; and 

from this lively and animated fong, the country people 

prefage a fine fummer and plentiful harveft +. 

The cicade have for their generic marks, the roftrum 

inflected ; the antenne fetaceous; the four wings mem- 

branous, and the feet formed, for the moft part, for leap- 

ing t. Their heads are generally cf a triangular ihape ; 

their bodies are oblong ; and the wings faftigiated, like a 

roof. The females poflefs, at the extremity of the abdo- 

men, two large laminz, between which is inclofed a kind 

of blade, ferrated on the edges. This apparatus appears 

plainly intended for digging holes for the reception of 

the young, and for finking them in thofe plants upon 

which the larve are to feed, after their exclufion from 

the eggs. 

Vor. III. 3H The 

* Goldfmith’s Nat. Hift. Vol. VI. p. 258. 

} Barbut ubi fupra, $ Syft. Nat. Ord, II, Gen. 5, 
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The genus of cicade is divided by Lzancus into five 

tribes or families, viz. into thoie whofe thorax is com- 

prefled, membranous, and larger than the body; thofe 

which have their thorax armed on each fide with a fpine 

or horn; the third, the mannifere, whofe feet are not 

formed for leaping ; the fourth confifts of thofe whofe 

hind feet are made for that purpofe ; the laft family com- 

prehends thofe whofe wings are wrapped round the 

body *. 

The cicada fanguinolenta of Lianeus is the moft beaue 

tiful of all our froghoppets : It is of a fhining black, both 

above and below ; the elytra have each three large {pots 

of a fine crimfon. 

® Syftema Nat. ubi fupra. 
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Genus VI.—The Notoneéta, or Boat-fly. 

Tue flies of this genus have the roftrum bent in towards 

the thorax, the antennz very fhort, and the four wings 

crofled over each other *. The fix feet are all formed 

for {wimming ; and the abdomen is terminated by four 

horny appendices. This tribe comprehends in it only 

three {pecies ; the grey, the ftriated, and the {mall noto- 

nectz. 
The firft is of a pale colour, mixed with black, and is 

very common upon ftagnated water +; the head is round, 

and for the greateft part occupied by two large brown 

eyes; the antennz are very fmall, of a yellow colour, 

and inferted in the under part of the head; the elytra are 

of a rufty cloudy colour, large, and croffled one over the 

other. 

The fecond fpecies alfo frequents the water, is much 
fmaller than the former, and emits a difagreeable odour. 

The elytra are pale, ftriated with a number of undulating 

tranfverfe lines{. Its fhape is oblong ; the forehead and 

feet of a golden yellow; the thorax brown. 

The {mall notoneéta is of a fize fcarcely perceptible ; 

and, according to the Swedi/b naturalift, has neither 

wings nor elytra. The whole infect does not appear 

larger than a fmall grain of fand, and is of a brown co-~ 

lour, tranfverfely ftriated §. 

3.03 The 

* Repne Animale, p. 100. + Vide Petivert, Gaz.t. 72s 

¢ Fauna Swecica, Ord, I, Gem. 3, § Regne Animale, p. 102. 
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The notone&te have obtained their name from the fins 

gular manner in which they fwim on the back, prefent- 

ing the belly uppermoft. This fituation feems admirably 

fitted for the creature’s manner of feeding, which is faid 

to be on the under fide of plants that grow on the furface 

of the water; the animal, by having its mouth turned 

upwards, is capable of taking its food with greater con- 

venience: Nor are its motions in the leaft impeded by 

this aukward pofture ; on the contrary, it is very nimble, 

diving down inftantaneoufly, when it perceives danger, 

and rifing again to the furface, the two hind legs all the, 

while ferving for paddles *. 

* Barbut, page 129. 
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Grnus VII.—The Nepa, or Water Scorpion. 

"Tue charaéteriftics of thefe animals are drawn from their 

inflected rof{trum, the chiliform * antennz, and the four 

wings folded crofswife, the anterior part being coriace- 

ous. In the Syitem of Nature there are fix fpecies enu- 

merated, three of which are found in Britain. All thefe 

dwell in the water, both in the ftate of larva and chryfa- 

lids. The eggs of the water fcorpion are alfo depofited 

in that element ; they are of an oblong fhape, and have 

at one extremity two or more vibrifce, the only part 

of them which is feen, the reft being funk and cons 

cealed in the ftalk of a bulruth, or other water plant. 

Thefe plants may be removed, and placed in water near 

the natura tit, who may thus have an opportunity of fee« 

ing them hatched and coming forth animated larve ims 

mediately under his eye. The water fcorpions, when 

thus excluded from the eggs, remain for fome time in the 

ftate of worms, in the place of their nativity. When they 

arrive at their full fize, and are metamcrphofed into 

complete iniects, they are fometimes an inch in length, 

and nearly half as broad. ‘Lhe antenne appear in the 

ufual place of the fore legs+; they are armed with a 

forceps, well adapted to the rapacious purpofes to which 

they are applied. The nepz are of all animals the moft 

tyrannical ; 

@ i, e. Formed like a hook, or the claws of a crab, 

+ Vide Geoffroy, as quoted by Barbut, p. 131. 
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tyrannical; they deftroy, like wolves among fheep, 

twenty times as many as their hunger requires. If one 

of them is placed in a bafon of water with thirty or forty 

worms of the libellula, each as large as itfelf, it will de- 

ftroy them all in a very fhort fpace, getting on their 

backs, and piercing them through the body with its roft- 

rum *, " 

‘Thefe animals, though they live upon the water by 

day, are capable of taking long flights from one pool to 

another in gueft of food: This they are probably often 

obliged to attempt, from the fiercenels of their manners, 

by which the infets in their vicinity muft be foon ‘de- 

ftroyed. Though fo formidable to other creatures, they 

are neverthelefs haunted by a little loufe, which probably 

repays the injuries which the water {corpion fo frequent. 

ly commits upon others. 

The cinereous fcorpion is the moft common infect of 

this tribe: The head is fmall, and as it were funk in a 

flope of the thorax; thie elytra are broad, crofs each 

other, and cover aimoitt the whole abdomen: In the fe- 

males, the extremity is furnifhed with two appendices, 

equal to three fourths of its length. 

® Goldfmith’s Nat, Hift. Vol. VIL. p. 360. 
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Genus VIIT.—Cimex. The Bug. 

Weare now to examine a tribe of inlets equally res 

markable for their hideous appearance and their vora- 

cious habits. Of this naufeous race Linveus reckons up 

no lefs than an hundred and twenty-one different kinds, 

all diftinguifhed by thefe general characters : an inflected 

roftrum ; antennez longer than the thorax; wings folded 

together crofswife ; the forepart of the upper ones cori+ 

aceous ; the back is flat, the thorax margined; and the 

feet are formed for running *. 
For the fake of a clearer arrangement, this numerous 

genus is diftributed into eleven different feCtions or fami- 

lies ; and among thefe the czmex le€tuarius holds the firft 

ftation. This troublefome inmate has attraéted the notice 

of almoft every naturalift+; and it were well for the reft 

of mankind, that the knowledge of it had been confined 

to them. By day, it lurks, like a robber, in the moft 

fecret parts of the bed and apartment ; takes advantage 

of every chink and cranny, to make a fecure lodgement, 

and contrives its habitation with fo much art, that fcarce 

any induftry can difcover its retreat. So cautioufly does 

it avoid the light, that if candles, or aitrong fire, be kept 

burning, 

* Syftema Nat. Ord. II. Gen. 8. 

+ Mouffet, p. 269. Bonani. Micro. p. 65. Railnf. p. 7. Aldrov. Inf, 

Pp 534> 
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burning, it will feldom venture from its hiding piace. 

As foon, however, as darknefs promifes fecurity, it iffues 

from every crevice, drops from the roof, or crawls from 

behind the arras ; and unhappy is the patient to whom 

thefe creatures direct their courfe. There are fome per- 

fons whom they do not bite; but fuch as are felected for 

their repaft are foon covered with wounds, which {well 

to a confiderable bulk, and are often painful. In vain the 

fufferer endeavours to relieve himfelf, or avenge his 

wrongs, by killing fome or driving others away: familh- 

ed multitudes renew the attack, and occupy their place ; 

while, in the meantime, the bed becomes infupportable 

by their naufeous fmell ; nothing remains for him, but 

to make a timely retreat, otherwife he will be disfigured 

and fwolen with their wounds, and fpend in reftlefs agi- 

tation thofe hours in which the weary are detftined to 

reft, and even the wretched to forget their forrows. 

The retreats of the houfe bug, in its wild itate in the 

fields, are unknown: About acentury ago, it was f{carce- 

ly feen in Brita; and happily for the inhabitants, it 

multiplies lefs in this country than almoft any part of 

the continent. Throughout France, Italy, and Spain, 

the beds in moft ot the inns {warm with bugs ; and every 

piece of furniture feems to afford them a retreat. They 

acquire a greater fize in proportion as the climate is 

Warmer; they are more active, and bite with a more 

cruel appetite. There the weary traveller, who is fub~ 

je&t to be bitten, remains the whole night like a centinel 

upon duty; and, inftead of inviting the approaches of 

fleep, watches the attacks of innumerable invaders, whe 

are ready to gorge themielves with his blood *. 

3 The 

* Goldfmith’s Nat. Hitt. Vol. VIL p. 282, 
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The houfe bug differs from all the reft of the genus, 

in having neither wings nor elytra. It has two {mall 

brown eyes, and two antenne, having each three articu- 

lations: Underneath thefe lies the crooked trunk, its in- 

ftrument of torture, which, when the animal is in motion, 

lies infleted upon the breaft. The parts of generation 

are obvious in both fexes: they are often feen coupling 

together in the a& of procreation; two days after which, 

the female depofits her eggs, to the number of an hundred 

and fifty. 

Cleanlinefs is the beft antidote againft thefe animals, as 

their hoftile attacks appear the proper punifhment of its 

neglect. Many fecret compofitions are made ufe of to 

deitroy them; but that objet feems rather the effect of 

affiduity than of a cure. Mixtures have been made for 

this purpofe, of foap, verdigrife, and Scotch {nuff, which 

are faid to be effectual. After having taken down the 

bed three or four different times, and wafhing it with a 

folution of corrofive fublimate, they have been banifhed. 

The fmoke of peat, where that fuel is to be had, is the 

moft efficacious of all applications, and uniformly de-« 

ftroys thefe troublefome animals wherever it is apa 

plied, 

The field bugs have all wings, and inhabit plants as 

various as their fhape and colour. In their larva flate 

they are very ative, and differ bat little from the per- 

feét animal, except in their wanting wings: In this ftate, 

however, as well as that of a chryfalid, the animal is in- 

capable of propagating its kind. After the laft transfor- 

mation, the wings unfold; and the impregnated female 

lays her eggs commonly ranged one befide another, upon 

the leaf of a plant. 

Vou. III. 31 ; - Thefe 
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Thefe eggs, when viewed with a microfcope, prefent 

fingular varieties of configuration: Some are crowned 

with a row of fmall hairs; others wear a circular fillet ; 

and the greater number have a cappice, which the larva : 

puthes off when it burfts open the egg. Releafed by na- 

ture from their prifons, the young overfpread thofe plants 

upon which they feed, extracting, by means of the roft- 

rum, thofe juices which are proper for their nourifh- 

ment. Even in this ftate, the larve begin to renounce 

their gramenivorous and peaceable habits; fome of them 

are voracious in an eminent degree, and fpare no {mall 

animal that comes in their way *. 

This feems indeed but a prelude to that ferocity which 

thefe creatures difplay in their perfe& ftate: Then they 

deflroy caterpillars, flies, and many of the coleopterous 

infe&is, which feem protected from their affaults by the 

hardnefs of their wings: They are then mere cannibals, 

who glut themfelves with the blood of every animal, not 

excepting even thofe of their own genus. 

The cimex hiofciami of Zzznaus, or hen-bane bug, 

from its refidence on the plant that bears that name, is 

defcribed by Ray under the appellation of the f{maller 
wood bug. Its body is of an oblong and narrow 

fhape: Above, the infe& is red, variegated with black 

{pots . 

Another fpecies is alfo found on the hen-bane, with 

brown wings, decorated with white fpots ; itis defcrib- 

ed by Linngus in the Fauna Swecicat, and is twice the 

: fize 

* Barbut’s Gen. Infect, Ord. If. Gen. 8. + Rai Infect. p. 55. 

} And his Voyage to Uelande, p. 155. 
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fize of the former, but refembles it nearly in fhape, and 

the diftribution of its colours. Of the various races of bugs, 

fome are found in the meadows ; fome frequent fiowers ; 

and a great many refide among bufhes and fhribs, which 

feem almoft to defy the pencil to difcriminate them, or 

imitate their various hues. 

gia 
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Genus IX.—4phis. The Plant Loufes 

Fiuw infets are more common than thefe, while few 

prefent greater fingularities to the obfervation of the na- 

turalift. Plant lice are feen on the leaves of a great va- 

riety of plants, and often in focizty, and in confiderable 

numbers. At certain feafons, they are viviparous, and 

at others they produce inanimated eggs, which remain in 

that ftate till the action of the fun call forth their vital 
powers. The fetus, when the parent is viviparous, 

fhews figns of life before it is fairly excluded from the 

body. Sometimes the fame mother gives birth to near 

twenty in a day, without appearing lefs in bulk than be- 

fore *. If one of thefe pregnant females are taken and 

prefled between the finger and the thumb, a ftill greater 

number of young will be forced from her body, one fol- 

lowing another like a firing of beads, and growing {mal- 

ler and {maller, in proportion as their period of natural 

delivery was more remote. | 

Reaumur is of opinion that fecundation is performed 

among the females of this tribe, without copulating with 

the male}; and the experiments of fucceeding naturalifts 

have confirmed an affertion that feems to be contradicted 

by the analogy of all animated nature. Take’a plant 

loufe, the inflant ‘it iflues from its mother; fhut it up 

carefully from all accefs to congenerous animals; and if 

it 

® Reaumur, Tom. III. p. 291. 

+ Memoir. pour fervir a L’Hik des infeftes,'Tom, II. mem. gs 
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it prove a female, it-will produce young: In like man. 

ner, the young produced from this virgin loufe, kept fe- 

parately, will produce an offspring. Some naturalifts 

have repeated this experiment to the third and fourth re- 

produftion. Bonnet obferved nine fucceflive generations 

of this nature, all in the fpace of three months. The mott 

probable account of this fingular fa& feems to be this ; 

that as in all animals fecundation is accomplifhed by the 

copulation of male and female ; fo that happens with the 

plant lice; but with this difference, that the fecundation 

produced by that aé& is tranfmitted for feveral genera- 

tions, before the prolific virtue becomes entirely ex- 

haufted. 

The young, immediately after being protruded from 

the mother, are always of a paler colour than the parent: 

They have then the entire ufe of their limbs, and go in 

queft of food. “All the different kinds caft their fkin ; 

and it is after thefe developements that fuch of them as 

have wings obtain thefe parts. 

It is not the males only that are winged, as we have 

feen. in fome other genera; many of the plant lice of 

both fexes are deprived of thefe inftruments in their moft 

perfe& date ; for many of the females without them are 

feen.producing ycung. As the larve of thefe infeéts 

poffefs all the activity peculiar to their genus in its laft 

flage of growth, fo they are equally diftinguifhed by vo- 

racity. They are ‘furnifhed with a fmall trunk, which 

pierces the leaves, and enables the animal to extra& the 

juices proper for its nourifhment. Many plants grow 

deformed by the number of pun@ures thus made upon 

their leaves, and decay from the want of their ufual fap. 

Some thrive even when covered with thefe infe&s, while 

ethers rife up into {mall hollow tubercles, which, on 

being 
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being broken open, difclofe the numberlefs families that 

inhabit them +. 

Thefe galles or excrefcences formed by the plant loufe, 

and which often fo much disfigure the fhrubs upon which 

they grow, are in China, Perfia, and the Levant, applied 

fuccefsfully in dying. Some fpecies formed in thefe 

more northerly climes might probably be turned to the 

fame ufeful purpofe, were their virtues underftood. 

The plant lice are feen to void from the anus a clear 

liquid fubftance, of a faccharine nature, which is greedily 

fought after by other infe&ts ; the fame kind of fugary 

liquid oozes from the extremities of two fmall horny ap- 

pendices that terminate the abdomen. It is in purfuit of 

this finid that the ants are feen to frequent thofe plants 

upon which the plant lice fettle in greateft plenty. From 

this circumftance, the former animals have been fuppofed 

hoftile to thé latter; while othér naturalifts have deemed 

it an indication of the friendfhip of the two genera for 

each other: but it is neither from motives of love nor of 

hatred that the ants repair in fuch numbers to thefe 

haunts; they feek to gratify their avidity, by devouring 

their excrements. 

The moft effectual method of preventing the depreda= 

tions of plant lice upon flowers and the leaves of plants, 

is fuggefted by thofe infects which live by preying upon 

them. The plant loufe-lion, or aphidivorous fly, either 

by inftiné& or forefight, depofits her eggs im the midft of 
thefe animals; and as foon as the larve are produced, 

they devour hundreds around them, without the neceflity 

of any other movement than turning to the right fide or 

the left. This formidable infe&t is furnifhed with two 

tubercular 

* Reaumur ubi fupra, 
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tubercular horns, with which it pierces the plant loufe, 

and fucks its juice. A number of its eggs placed upon 

the leaves frequented by the lice, would foon produce a 

number fuflicient to fupprefs or deftroy them *. 

The plant loufe is a very minute infe&t. Its generic 

characters have been thus defcribed by naturalifts: The 

roftrum is bent inwards ; the antenne are longer than the 

thorax; there are four erect wings belonging to many 

genera, while others altogether want thefe parts; from 

the extremity of the abdomen there projet two horny 

appendices ; the feet have one articulation, and are form- 

ed for walking +. 

M. de Reaumur fuppofes that almoft every plant has its 

peculiar loufe, the colour varying according to that of 

the leaves upon which they refide. Thirty-three {pecies 

are reckoned up by the Swedzp naturalift. 

* Reaumur, Tome III. Memoire xi. f Syf. Nat. Ord, II. Gen. 8. 
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Genus X.—Cherses. 

/ 

WNearcy allied to the laft tribe of infeéts, but of fuperi- 

or fize, is the chermes, a race termed gall infects by M. 

de Reaumur *, Their chara@ers are drawn from the fitu- 

ation of the roftrum, which is placed in the breaft'; and 

from the fhape of the antennz, which are longer than the 

thorax. The wings are four in number, folding clofe 

j along the fides of the abdomen ; the feet are formed for 

leaping, their tarfi having two articulations. 

Thefe animals are found inhabiting a great variety of | 

different trees and plants, upon which they produce very 

fingular excrefcences: The Liamean names affixed to 

each f{pecies are for the moft part derived from the par- 

ticular tree upon which they feed ; that of the fig tree 1s 

the largeft, and therefore more eafily examined than any 

of the reft of the tribe. 

The whole body of this infe& is brown above, and 

green beneath; the antennz are large, hairy, and of the 

fame hue with the back. The wings, which are twice 

the length of the abdomen, are placed fo as to forma 

kind of roof, as if to protect the animal from rain +. 

Other fpecies, of inferior fize, frequent the elm, the afh, 

the cherry, and the fir; that which inhabits the laft of 

thefe trees is provided with a fharp pointed inftrument, 
by 

\ 

* Tome II, Memoire x. + Barbut’s Gen. Infect, p. 150. 
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by which it makes punétures in the extremity of the 

branches, in order todepofit its young. By this means 

the fir-tree chermes produces that enormous fcaly pro-_ 

tuberance, which is often feen at the fummit of the 

branches, and which is formed by the extravafation of the 

juices through the wounds thus made f. 

he larva chermes has fix feet: In figure, it refem- 

bles the perfect infect; its fhape is oblong, and its mo- 

tion flow. Inthe chryfalid ttate, the form is fomewhat 

changed, by two fmall protuberances upon the thorax, 

the rudiments of future wings. When the chryfalids 

are about to undergo their laft metamorpiofes, they re- 

treat to the under fide of a leaf, to which they remain 

attached without motion. 

On the approach of their change, the membrane above 

the head and thorax is feen to fplit and open; The per- 

fe& infe& then comes forth with its wings, leaving the 

fpoils of its chryfalis fill adhering to the leaf, and rent 

on the anterior part. The.empty floughs of thefe infects 

are often found in great plenty beneath the leaves of the 

fig-tree. 

The tubercles raifed upon the branches of trees by the 

punctures of the chermes, not only become the refidence 

of the animal, but alfo of its eggs and larva, which are 

contained in thofe cells with which they abound. The 

box-tree chermes produces no excrefcences upon that 

plant: Its punéiures make the leaves bend in towards 

each other at their extremity, where their union forms, 

at the fummit of the branch, a hollow knob, in which 

the larvee of that infeé& find fhelter. 

Vor. It, 3K Roth 

¢ Vide Reaumur & Frifch, Germ, xii, p. Zo. 
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Both in their larva and chryfalid ftate, many of the 

chermes eject from the anus a white faccharine fubftance | 

refembling manna: within the hollow balls formed by 

the box leaves, there are fmall foft grains of this fub- 

{tance depofited ; and in that ftate it is frequently feen 

iffuing from the anus of the infect that dwells there +. 

{ Barbut’s Gen. Infect. p. 152. 



“THE COCHINEAL, 443 

Genus [l.—Coccus: The Cocbineal. 

Tue infeéts of this tribe, prefent the moft fingular form 

which we have, perhaps, yet furveyed in this department 

of animated nature. They were long imported into Eu 

yope aS 2n article of commerce, before their claim to rank 

among animals was admitted. 

The males are commonly of a {maller fize than the fe- 

tnales ; the former have two ere&t wings, while the lat- 
ter are apterous ; the roftrum is fituated in the breaft ; 

the antenne are fetaceous, and the poifers or halters are 

wanting ; the pofterior part of the abdomen is briftly, or 

velveted *. 
Several fpecies of thefe infects are found upon Euro 

pean plants; that, however, upon the pimpinella roots, 

called the grain of fcarlet of Poland, was long known in 

this part of the world, as a dye, before the Mexican coe 

chineal was introduced. A particular hiftory of this 

infeé&t, which is now no longer an article of commerce, 

fince the difcovery of Mexico, may be found in Breynius, 

as quoted by Reaumur +. 

The drug at prefent moft in eftimation, for the fine 

‘colour it gives our clothes, is the cochineal of Mexico; 

an infe&t domefticated and reared with great care by the 

Indians. It grows not upon the root, but upon the 

bb? Ss Rao leaves 

‘ Syfema Nature, Ord. 1, Gen, ae 8 * Tom, IV. p. 255; 
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Jeaves of a plant known by the various names of opuity 

tia, nopal, racket, and cardaffia. The method of culti 

wating them upon this tree, prattifed by the Mexicans, 

is by collecting ten or twelve together into one nidus, 

made of mofs or cotton; thefe infects being put into thefe 

nefts, are fixed to the branches of opuntia, which is plant- 

ed around their honfes. 

Cochineals have not lang remained in this ftate when 

they produce fwarms of young, which difperfe and feed 

among the juicy leaves, and there produce a new gene- 

ration, ‘The infe(ls having thus multiplied, are gather- 

ed three different feafons in the year: the firft is per- 

formed by taking away the nefts that were placed origi- 

nally upon the tree ; the fecond, by picking the cochi- 

neal from the Igaves. with pincers ; and the third, at the 

approach of winter, by cutting off the leaves, which are 

yet loaded with infe&ts: This laft contains animals in 

various ftages of their exiftence, and of different fizes ; 

it is therefore reckoned of inferior quality on that ac- 

count, and alfo, becaute, in fcraping the leaf, fome part 

of the epiderm neceflarily comes off, and mixes with the 

cochineal. The Spaniards call it Granilla. 

Having thus colleéted the infects, the next part of the 

proceis is killing them and preparing them for fale; and 

according as this is performed, the cochineal is fuppofed 

to be of different quality, and obtains various names, ac- 

cording as its colour is fuppofed to be more or lefs af- 

fected. ‘That which is prepared by the gentle heat of a- 
vens, is of an aih-grey, or mottled colour,'and named 

Jafpeada. Vf thé infe&ts are deprived of life by plunging 
them with bafkets into hot water, it then goes by the 

name of Renegrida, and is not covered over with that 

white powder, common to the other kinds. Laftly, it 

bears 
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bears the appellation of Negra, if deftroyed upon the hot 

plates that have been ufed for the roafting of maize. 

But whatever be the method of preparation, that co- 

chineal is always found fuperior, both in quality and 

quantity, which has been produced upon the cultivated 

trees. The cultivation of the opuntia, therefore, and the 

raifing cochineal, is a trade almoft univerfal throughout 

Mexico: Eight hundred and eighty thoufand pound 

weight of this article, is faid to be annually imported in- 

to Europe, where it fells.at a high price *. Various are 

the ufes to which our luxuries, and the arts fubfervient 

to them, have applied this drug. It is ufed in dyeing, and g 
produces along with other fubftances, a variety of fhades 

of fcarlet: It furnifhes painters with many lively fhades of 

fearlet, crimfon, and red: When ground into powder, it 

enters copioufly into that carminative mixture which 

mmitates the bloom of youth on the human check, and 

which is fo frequently had recourfe to by the fair, who 
would repair the injuries of time +: had it really this 

effect, the Mexicans, we muil allow, would command a 

treafure of greater value than all the mines of the new 

world. 

Some attempts have been made by the French to find 

out the cochineal in St. Dozxingo, and to rivalthe Spani- 

ards in their lucrative commerce in that article. The 

f{pecimens, however, that have been produced in Europe, 

by one of the correfpondents of the academy of fciences ¢ 

in that ifland, have not, hitherto, anfwered expetation, 

but produced a colour fo weak as gives reafon to doubt 

whether the infect be of the fame fpecies. It is proba 

ble, 

* Reaumur, Tom. IV, p: 106. ” 

+ Barbut, page 156, t M. du Hamel, Dostor of Medicie, 
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ble, however, that the art of tranfporting the cochineal, 
like the filk worms, into whatever country the opuntia 

may grow, will foon be difcovered, and the monopoly of 

that drug be no longer engrofled by the Spaniards *. 

* Reaumur Tom. IV. p. tog, 



PHRIPS. , 447 

Genus X1J.—7 brips. 

Ix this race of infects the roftrum is fo obfcure, from its 

minutenefs, as to be fcarce perceptible: The antenne are 

filiform and as long as the thorax; the body is of equal 

thicknefs through the whole length, and flender; the 

four wings are extended along the back, narrow in pro- 

portion to their length, and crofled at, fome diftance from 

the bafe; the abdomen is bent upwards, and the feet 

commonly have two articulations. Only five fpecies are 

enumerated under this genus by L,nneus *. 

The animals of this family are; fo minute, that they 

are not objets of difcuffion, uniefs viewed with a mi- 

crofcope; to the naked eye they appear rather like atoms 

than living animals. They sefide commonly upon 

flowers, and under the bark of trees, and it is there alfo: 

that their larva are found, which only differ from them 

by their wanting wings and <lytra.. The thrips jurifpe- 

rina, is one of the largeft of this diminutive race; the 

thoyax and abdomen are black, the elytra white. In 

autumn it is found in numbers among flowers, and on 

the juniper. Lznnceus, for a long time, was uncertain how 

to arrange it, from not difcovering more than one pair 

of wings+. MM. de Geer firft obferved that it had four 

exceedingly narrow ones, with which it flies but little, 

but runs quickly ft. 
% 

* Syftema Nature, Ord, II, Gene 12. 

t Fauna Swee, 4 4}stes de Stockholm, p. 3. 1744. 
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Ci AP. ER: iV. 

Section I, 

OrvER II].—Lepzdopterous [nfects. 

"Luts order contains all the different kinds of the moth 

and butterfly ; infeéts charatterifed by four wings, which 

are imbricated with {cales ; and bya mouth furnifhed with 

a fpinal tongue, which can be extended or rolled up at 

pleafure. The bodies of all this clafs are covered with 

down, and their wings decorated with fuch 2 variety of 

brilliant colours, that they may be regarded as the moft 

beautiful with which nature has enljvened and adoraed 

the fields, 
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Genus I.—Papilio, the Butterfly. ba 

Tue antenne of this genus grow thicker, and are ge- 

nerally terminated with a knob or capitulum, Wher 

fitting, the wings are not folded down, but erected fo 

that their extremities nearly touch each other above the 

body. They are diftinguifhed from the moths, by fy- 

ing in the day time. 

Of this genus there are 273 different fpecies, already 

known and defcribed: To prevent confufion, they have 

been arranged by Linaeus into five diftin@ claffes, viz. 

the equites, the heliconii, the danai, the nymphales and 

the plebeii*. Each of ‘thefe clafles is characterized by 

fome particular part ; fo that every {pecies when examined, 

difcovers immediately to what clafs it ought to be refer- 

red. 

There is no clafs of infe&ts which hath been more ac- 

curately examined, or whofe hiftory hath been fo fully 

detailed, as that of the butterfly and moth. ‘Two large 

volumes have been dedicated folely to ihis tribe by the 

indefatigable Reawmur. The metamorphofis of infe&s is 

better illuftrated by their hiitory, becaufe in them thefe 

changes are moye frequent, and more perceptible. 

Some af tiiete animals frequently caft their fkin, be- 

fides undergoing thole more confiderable transformations 

which introduce them into a new fphere of ation ; be- 

Vor. III. 3 L fore 

* Syfema Natura, Ord, UI, Gen. 4. 
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fore thefe develope, the outer fkin is feen to wither and 

lofe the vivacity of its colours, owing to anew coat 

which already covers the animal beneath, and intercepts 

the juices which formerly circylated through at: After 

fome efforts, this dried covering is rent towards the back 

part of the head, where a frefh fin appears ; and through 

this aperture, the worm makes his efcape leaving his 

{fpoils behind *. 

_ After undergoing feveral changes of this kind, the a- 

nimal prepares to undergo another {till more confiderable, 

whichis to introduce it intothe ftate of achryfalid, deprived 

of almoft 2ll motion, and incapable of taking food. This 

diss is effected nearly in the fame manner as the fore- 

ving; but in fome,it is verylong in being accomplifhed.s 

TA a3 several fpecies of the butterfly worm, conftruct in a very 

bedie ngenious manner a coque or nut of filk, into which they 

enter before their transformation, and in which they con- 

tinue for nine months, without food, before their meta- 

morphofes be accomplifhed +. During this long period, 

‘they are apparently inanimate, and take no food. 

Various fubftances enter into the compofition of the 

habitations conftructed by thefe animals before their me- 

tamorphofes ; fome are of filk ; in others that is combined 

with other matter ; feveral kinds conftruét no habitation, 

but are protected by a cruftaceous fhell, formed by a glu- 

tinous febftance, exfuding from their bodies: Some are 

fufpended vertically, while others han¢ horizontaily by 

a thread which furrounds the middle of the body f. 

The external form of the chryfalids varies according to 

the fpecies of butterfly that inhabits them ; in all, hewe- 

ver, there are apertures oppofite to the thorax, by which 

| 3 refpiration 

* Reaumur, Tome I. mem. 3. + Tome I. mem, 1. 

+ Idem Tome I. mem. 11 & 12. 
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réfpiration is carried on during the whole périod of their 

inactive itate. After the appointed time, when the ani- 

mal has acquired {ufficient vigour, the fhell is broken, 

which at once conftituted the grave of the caterpillar, 

and the cradle of the butterfly: the down already grown 

upon the infec&t has completely feparated it on all fides 

from the fheil, which, by the ation of the head, is bro- 

ken oppofite to that part, and affords free egrefs to the 

prifoner it fo long confined *. 

The wings of the butterfly, on its firft appearance, are 

clofely folded; but by the help of a liquor conitantly cir- 

culating through them, they are foon expanded, and fuf- 

ficiently hardened, by the action of the air, to endure the 

efforts of flying. Itis then that the infect enters upon a 

more enlarged {phere of action, with increafed powers : 

Me ranges from flower to flower, darting his roftrum in- 

to their negtaria for the delicious flores they contain, 

Then too in the full poflefion of every faculty granted 

to his race, he prepares to multiply and perpetuate it. 

This laft and moit confiderable metamorphofis, is at~ 

tended with a greater change in the economy of the ani- 

mal, than any of the preceding ; not oaly théfkin, but the 

teeth, jaws, and cranium, are left behind. The largeartery 

which pafles along the body, may be confidered as a fuc= 

cefion of different hearts employed in circulating the 

blood, which is at that important zra, oblerved to flow 

in a different dire@tion from what it did befere, like the 

foetus of a quadruped after birth ¢: Formerly it circulat- 

ed from the extremity to the head; it now purcfues a 
eourfe directly oppofite. 

3 hz The 

* Idem, mem. 14. 

t Vide Malphigi and Reaumur. Tome I, mem. rg. 



452 THE BUTTERFLY. 

The quantity of food taken by thefe animals in thei¢ 
Jaft flate, is comparatively fmall to what they formerly 

devoured. For a fhort time after their appearance on the 

wing, their excrements are voided in a greater quantity, 

and red like blood ; this is, perhaps, the remains of that 

food, which they contained before their laft change. Its 

appearance on the furface of the earth, has at different 

times been regarded as portentous of fome heavy cala- 

mity, being fuppofed to be blood that had dropt from the 

clouds *. 
Some of thefe animals are gregarious, and live in foci- 

ety during every ftage of their exiftence; others live in 

that ftate during one period of their lives only. The du- 

ration of their life is various according to the weather ; 

its warmth accelerates every ftep of their progrefs, and 

cold retards all their developements: A worm produced 

in a certain period of the fummer lives only for three 

months, while the fame fpecies, if hatched a little later 

in the feafon, lives another year; hence, Reaumur, has 

devifed a method of prolonging the lives of thefe animals 

greatly beyond their natural courte. +. 

The butterflies of every fpecies are extremely prolific ; 

a fingle female at one birth produces feveral hundred 

eggs: and the moft wonderful particular in the hiflory of 

thefe infe&ts} is the precautions by which they provide 

for the fecurity of the young; fome tear off the down 

from their own bodies to fupply them with a cover- 

ing f. 
Various 

* Vie de M. Pierefe par M. Gaffendi. 

+ Tom. Il. mem. 1. 

+ Reaumur, ‘Tome H. mem. 2. 
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Various infe&ts prey upon the butterfly, or haften the 

approach of its diffolution. A certain fpecies of fly 

makes its way into its body, while yet a worm, and 

there depofits itseggs, and, although this worm continues 

to live, and be metamorphofed into a chryfalid, no but- 

terfly is produced from it, thofe internal parts that were 

effential to its prefervation, being confumed by the larve 

of the fly. From the great fecundity and variety of the 

infeéts of this genus, they probably would foon cover 

the furface of the earth, did not nature provide a bar to 

their increafe, by multiplying their enemies: hence they 

are deftined to become the food of a great number of a- 

nimals of various kinds, fome of which fwallow them 

entirely, others macerate their bodies; while many ac- 

complifh their deftru@ion by gradually fucking their 

juices. A fingle pair of fparrows, in order to fupply 

themfelves and their young, may deftroy, as is fuppofed, 

three thoufand, three hundred and fixty butterflies in one 

week +. | 

The vaft number of animals belonging to this genus, 

and the variety and richnefs of their colouring, afford 

ample {cope to the painter for the exercife of his art. 

Ft was chiefly of thefe infeéts that Madame Mariamme 

exhibited thofe exquilite drawings that conftitute the pe- 

culiar merit of her work. It is principally in Ame- 

rica, the Eaf Indies, and China, that thofe fpecies are 

found, which conititute the ornament of our colleétions. 

From the policy of the latter country, the ladies are cir- 

cumfcribed in their amufements; there they domefti- 

3 h)3 cate 

t Vide a General Treatife on Hufbandry, &c. by Mr Bradely, Profed- 

fer of Botany in Cambridge, 1724. 
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ate various {pecies of this tribe of infects, and make 

their economy and manners the principal ftudy of their 

lives ; large glafs apartments, furnifhed with proper food, 

being fitted up for the accommodation of thefe animals. 
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Genus I].—Sphinx, 

"Luis tribe contains all thofe infe€ts which hold an inter- 

mediate ftation, between the butterflies and moths. Their 

antennz are of a prifmatic form, thicker in the middle 

than at the extremity ; their wings fold down over the 

back when at reft; when on the wing their motions are 

flow and heavy. The moths, or phalenz are nodturnal 

infeéts. The butterfly makes its appearance in the open 

day; while the excurlions of the fphinx are chiefly in the 

twilight of morning and evening *. 

The infe&is belonging to this genus, though far lefs 

numerous in their varieties, prefent not uniformly the 

&ers to the obferver; fome have angulated fame chara 

wings; in others, the wings are entire ; fome are known 

by a barb, or tuft of hair growing from the anus; 

while many are diftinguifhed by other differences in their 

external appearance, both in the larve and winged {ftate. 

Thefe laf, Linnaeus has termed ad/cite, as 1f brought in- 

to the family by a fort of adoption, and thus diftinguifh- 

ed from the legitimate {phinxes. , 

The name of fphinx has been given to the infects of 

this genus from the fingular attitude in which they are 

often feen in their caterpillar ftate; the hinder part e 

‘the body is then feen attached to the branch of a tree, 

while 

* Syflema Nature, Ord. III. gen 2, 
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while the reft of the body like the celebrated {phinx 

ftands in an ereét pofture: The cod which they form, 

previous to their metamorphofis, and into which the a- 

nimal enters, is conftruéted below ground of earth and 

grains of corn, interwoven with threads of their own ma- 

nufaéture: When invefted with the powers ot a winged 

infeét, their voracity is diminifhed ; they fly heavily from 

flower to flower, introducing the tongue into the ne¢ctaria 

for the liquor contained there. 

The {phinx atropos is the moft remarkable animal of 

this genus ; the upper wings are of a blackih brown, 

waved irregularly above aad below, with bands of a 

lighter hue; the under wings and abdomen, are of a fine 

yellow, variegated with tranfverfe bands of black *. The 

worm from which this inleét proceeds is large, {mooth, 

and green, terminating in akind of horn at the extremi- 

ty T- : 

The moft remarkable part of this animal is the repre- 

fentation of a death’s head, which is feen upon the upper 

part of the thorax: This mournful picture is formed by 

a large irregular gray patch, marked with two black 

dots near the middle {. In the province of Brittany the 

people were afflidted during a certain feafon with an epi- 

demic diforder, which often proved mortal; the inhabi- 

tants were greatly alarmed by the unufual numbers of 

thefe infets, which the common people imagined came to 

foreaode ineir deftruction, by this portentous reprefenta- 

tion upon their backs. The Royal Academy was con- 

fulted, whether the {fphinx, by its uncommon numbers, 

might not be the caufe of this calamity, fo great was the 

alarm which their appearance created §. 

* Fauna Swecica n. 809. + Rai Infect. p. 362. n, 62. 

} Reaumur, Tom. I. p. 293. § Idem, ubi fupra. 
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The {phinx atropos, when hurt, has the power of utter- 

ifg a difmal and melancholy cry, like a moufe; owing, 

as 1s fuppofed, to the violent rubbing of fome of its fealy 

members. There are forty-feven different kinds of thefe 

animals. 

Vou. III. 3M 
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Genus I]].—Phalene. The Moths. 

‘Tur moths are the moft numerous genus hitherto 

known, either in the animal or vegetable world: Linnaeus 

has enumerated about four hundred and fixty fpecies, 

and probably is far fhort of the real number, They are 

more frequent in warm and dry climates than in ours ; 

and they are more plentiful in South than North Britain. 

In the former country, feventy different kinds have been 

collected ; while in the latter, fcarcely half that number 

have yet been noticed. The charaéters by which this 

numerous genus is diftinguifhed are the following: The 

antennz fetaceous, diminifhing in thicknefs from the bafe 

to the extremity ; their wings, when at reft, are in gene- 

ral folded down ; and they fly during the night. The race 

of moths have been further fubdivided into eight different 

families. The firft, called the attaci, have the wings hang- 

ing downwards, and f{pread open; and the antennz are 

either pectinated or fetaceous: The fecond are named 

bombices, and have their wings covering the body hort- 

zontally, with peétinated and fetaceous antenne: The 

third family comprehends the nottuz, whofe wings are 

incumbent, and the antennz fetaceous: Thofe of the 

fourth tribe are termed geometre, and have their wings, 

when at reft, extended horizontally : The tortices are 

diftinguilhed by obfcure wings, the exterior margins 

forming a curve: The pyralides have the inner margins 

of the wings laid one over the other: In the tincz, the 

wings 
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wings are wrapped up, and folded round the body, foas 

to give the infect a cylindrical form: And, laftly, the 

family of alucite have their wings fplit, or divided into 

different branches, almoft to their bafe *, 

The greater part of thefe phalanz, or moths, when at 

liberty in the fields, only fly during the night, or towards 

the evening: Thofe which are domefticated in boxes 

made for that purpofe, give indications by their fluttering 

within when the natural period of their adtivity ap- 

proaches. During the day they remain quiet, and ap- 

parently reconciled to their confinement; they flutter 

throughout the whole extent of their prifons, and teftify 

their impatience at their want of freedom. 

All the diurnal butterflies are provided with a roftrum 

for gathering, aud for the reception of their food ; a great 

part of the phalenz are entirely deftitute of that organ, 

while in others it is fo {mall as fcaycely to be difcernible 

with the naked eye. This fingular faé& hath been fully 

inveftigated by the indefatigable Reaumur, who, after 

examining many moths with a ftrong magnifier, has not 

been able to difcover the fmalleft veftige of a mouth +. 

A confiderable number, therefore, of thefe animals, muft 

pails the whole of their winged flate without food: Thefe 

cannot be deftructive to cloth or furs, except while they 

remain in the form of worms. 

The caterpillars from which the various fpecies of 

moths are produced, exhibit nearly the fame variety of 

appearance as the winged inieéts which {pring from them. 

Some are large, while others are extremely minute; 

many are provided with ten, others twelve and fourteen 

feet; the largeft and moft common have fixteen. Some 

3M2 of 

* Vide Syft. Nat. Ord, JI. Gen. 3. ¢ Tom. I. Mem. vii. p, 286, 
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of the {maller caterpillars are fmooth, and others covered 

with hairs, which produce an itchinefs and an inflamma. 

tion, when they touch the human fkin *. 

All the caterpillars of phalenz, after having feveral 

times caft their fkin, fpin for themfelves materials of a 

habitation, in which they are to be transformed into 

chryfalids. Of all the inventions of infeé&s to protecé 

themfelves during their ftate of imbecility, that pratif- 

ed by the filk worm is moft univerfally known ; and if 

animals acquire a confequence or reputation from their 

connection with man, and the conveniencies with which 

they accommodate him, this infect may challenge, per- 

haps, a larger {hare of it than any other animal whatever. 

Our luxury has brought filk into fuch general requeft, 

that it now may be deemed a neceflary of life: The 

poor, in iome countries at leaft, would find it almoft im- 

« poflible to procure the neceflary articles of clothing, were 

wegllen ftuffs worn by all thofe who at prefent are fup- 

plied with filk. 

The produce of che common filk worm has been found 

moft proper for the purpofe of manufacturing into cloth : 

That glutinous fubftance with which the filk is always 

covered when it firlt comes from the worm, and which 

gives it that adhefive quality fo proper for conftru€ting 

their edifices, fooner dries than in that of any other in- 

fe&. The cods conftruéted by fome other {pecies are fo 

_ firmly glued together, that no operation can feparate the 

threads. The produce of many 1s by far too fine for any 

purpofe in our manufactures, while that of another clafs 

is too coarfe. 

Several 



THE MOTHS. 461 

Several very laudable attempts have been made, but 

hitherto without any confiderable degree of fuccefs, to 

rear the filk worm in Britaim. ‘The public have lately 

been informed by a manufacturer in Paz/ley, of his hav- 

ing prepared a web entirely of the filk produced by 

worms of his own rearing *: And in the tranfaCtions of 

the fociety for the encouragement of arts, manufactures, 

and commerce, a number of very ufeful experiments are 

recorded with regard to the food and management of 

thefe infects +. 

Probably the want of a fuffictent number of mulberry 

trees has hitherto rendered ineffectual the efforts of our 

countrymen to introduce and rear any confiderable quan- 

tity of filk worms. From the attempts that have already 

been made, it appears that the white mulberry is prefer- 

able to the black in feeding, and that the latter is to be 

preferred to the lettuce. “Twelve cocoons, the produce 

of worms fed upon the white mulberry, weighed feven 

penny weights two grains; while an equal number of 

thofe that had been fed upon the black mulberry weigh. 

ed only fix penny weight three grains: Six penny 

weights were obtained from the fame number of worms 

-fed upon common lettuce J. 

Endeavours to produce raw filk in Britain feems the 

more worthy of encouragement, as that country appears 

to poflefs fome advantages of which Jta/y and many of 

the filk countries are deprived. In Italy, the chryfalids 

foon come to life; and it is there neceflary to deflroy 

them, left, by eating their way out, they fheuld injure the 

filk. In order to effet this, they are collected and 

placed 

* Vide Glafgow Newfpapers, November 1791. 

+ The Rev. M. Swayne’s Letters to Mr. More, Vol. VII. 

} Tranfad. ubi fupra, 



462 THE MOTHs. 

placed in heated ovens, where the filk, without fingular, 

caution, is apt to be damaged. In our climate, where 

every progreffion of the infeét tribe is flower, there is 

fufficient time to wind off the filk without killing the 

chryfalis. 

But befide the injury that may be done to the filk in 

Ztaly, from the length of time which it is neceflary to 

keep the chryfalis in thefe ovens, they are there obliged 

to {uffer the moth to eat its way out of the largeft cones, 

in order to have eggs from the moit vigorous and healthy. 

Hence, they lofe all the filk of thefe cones; whereas, in 

this country, the filk may be gathered while the moths 

are preferved. Thus, we feem to poffefs two ftriking ad- 

vantages, which may probably compenfate for the want of 

ethers which our climate has denied us. 

Even the climate, however, of Exgland is in fome re- 

{pects fuperior to thofe where filk is raifed. In the fouth 

of France, the frofts are often fo intenfe as to kil! the 

mulberry leaves after they are out. At that feafon of the 

year, this is feldom the cafe in South Britain; which is 

alfo more free from lightning, and thofe fultry heats 

that have always been deemed prejudicial to the filk 

worm. From thefe confiderations, the time may pro- 

bably arrive, when our countrymen, by farther know- 

ledge and experience upon this fubje@t, may be enabled 

to avail themfelves of thefe advantages, and become en- 

titled to a rank as diftinguifhed among the raifers, as that 

which they have long held among the, manufacturers of 

filk. 

The filk worm, however, is perhaps far from being the 

only infect of whofe labours man might avail himfelf. 

There are many f{pecies very common, and immenfely 

fertile, that might be beneficially employed in procuring 

fill, 
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filk, did we know how to avail ourfelves of their labours, 

MM. de Reaumur has mentioned feveral whofe produGtions 

ought to be fubjeéted to experiment by the manufaéturer ; 

and in fome future period, fome of thefe may be turned 

to account *. 

Of many of the caterpillars belonging to this clafs of 

infects, the filk, it muft be allowed, is altogether unfit for 

our purpoles: their cogues are not only coarfe, but fo 

fcantily provided with filk, that the animal is obliged to 

join dry leaves, bits of wood, and other materials, in or- 

der to give ftability to its edifice: Farther, many of them 

fpin under ground, and their work confifts only of join- 

ing and connecting together, by means of their threads, 

different particles of earth, of which their houfe is com- 

pofed. Thefe caterpillars, when kept by the naturalift, 

who waits for their phalene, muft be fupplied with earth 

tn the boxes in which they are lodged ; otherwife they 

will perifh, from not being able to conftru& an edifice fit 

for their reception +. 

The phaleenz, in their chryfalid ftate, differ from the 

butterflies, in remaining for a much longer period before 

their metamorphofes into perfeét infe&is is completed. 

Their form, too, is then different, being oblong, and not 

angular, like the chryfalid of the butterfly. Some remain 

in their coques for feveral years fucceflively ; efpecially 

if a cold damp fituation has retarded their progrefs. So 

great is the effect of heat in precipitating their develope 

ments, that a moth in a warm expofure may be produced 

from its chryfalid, even in the depth of winter. 

After the phalenz iflue from their laft covering, fome 

ef them are deilitute of wings: Thefe are the femates of 

certalm 

* Teme I, Mem, vi. ¢ Barbut’s Gen, Infect. p. 189. 
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certain Kinds, who, inftead of wings, have only fhort pro 

tuberances, altogether unfit for the purpofe of flying. 

They have the appearance of large creeping animals of 

a different order, and can only be recognifed for moths, 

by the fhape of their antenne, which are fimilar to thofe 

of the males, and by thofe fcales with which the body of 

thefe animals is covered. 

The phalenz, though lefs brilliant in colour than the 

butterflies, are fome of them far fuperior in fize. The 

pavonia major of Linzeus is much larger than any fpecies 

of the butterfly yet known: In bulk, it feems rather to 

refemble a bird than aa infeét ; and in the richnefs of its 

clothing few of the feathered race can vie with it. 

The three pavonie * have their name from thofe rich 

and brilliant colours which are fuppofed to have fome 

refemblance to the gaudy drefs of the peacock. Their 

wings appear covered with a glofly fur; and when fpread, 

difplay tour eyes, decorated with vivid colours. Their 

caterpillar is alfo very beautiful ; it is covered with hair, 

and it is the property of fuch to produce thofe fcaly pha- 

lenz, which are moft diftinguifhed by the brilliancy of 

their colours. 

The moths in general do not fly by day ; yet in the 

fummer evenings it is the light which attraéts them into 

the dwellings of man: Then they are feen entering the 

rooms, and fluttering around the candles, where they 

often meet with a painful death. This fondnefs for light 

has fuggefted to the curious a method of catching thefe 

animals, by carrying a lanthorn into a bower, around 

which they all flock, and numbers are led into captivity, 

I The 

* Syf. Nat. Ord, Ill, Gen, ili, fp. 7. 
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The phalena of the filk worm, bombyx morts, fre« 

guents the leaves of the mulberry, upon which it is uni- 

verfally known to feed. It is one of thofe infe&s that 

has defervedly attracted the notice of almoft every natu- 

talift ; and to a particular defcription of it we dire the 

reader in the note below *. 

The moft beautiful of the Englz/b infeéts are the fol- 

lowing phalenz, viz. the large emerald, or geometra pa- 

pilionaria of Linneus}. The thorax, wings and abdo- 

men, are of 2 lovely pea-green; the wings are decorated 

with {mall indented bars, and marginated with a fringe of 

golden yellow. 

The peach bloffom: The head and thorax of this infe& 

are dark brown; the fuperior wings are of the fame co 

lour; but each is ornamented with five fpots, of a pale 

pink, or rofe colour, and appear very like {mall rofes 

painted on the wings: The abdomen and inferior wings 

are of a fine pale brown colour: The caterpillar feeds 

on rafpberry leaves; changes into a chryfalis in Fuze, 

and in Fu/y comes forth a moth ft. 

The phalena which in its larva ftate is deftru€tive te 

woollen cloth, is of a narrow oblong fhape, having the 

wings raifed towards the extremities: The head of this 

infe@ is white; the fuperior wings black towards the 

hafe, and white as they approach the tips: The inferior 

Vou. III. 3N wings 

“It is named in the Fauna Swecica, phalena pedinicornis, bombyx dicta, 

Aldrovandus defcribes it, Infe@. p. 280 & feq. Johnfton, Inf. Mouffet, 

p- 181. M. de Merian, Europ. Lifter in Goedart, p. 82. @haricton 

onom. p. 40. Albin, Eng}. Infects, p. 60. Reaumur, Tom. IL. 

+ Syftema Nat. Ord. JIL. Gen in- 

$ Vide Harris’s expofition of Englifh Infects, p. 53, where many excel. 

feat drawings of the Englih infects may be @een, 
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wings are of an afh-colour; the body and the legs black, 

and the antenne fetaceous *, 

’ Another moth, diftinguifhed by its deftructive effects 

among woollen articles of apparel is thus charatterifed in 

the Fauna Swecica: The antenne are fetaceous, the 

tongue fpiral, and the thorax marked on each fide with a 

white fpot. This animal is of {mall fize; the wings afh- 

coloured ; the head, legs, and the whole under fide of the 

body are white +. | ne 
- Thefe moths conftrud the abode in which they refide, 

of the grains of wool which they gnaw off the cloth; 

Their food is of the fame fubftance ; and what greatly, 

increafes the extent of their devaftations is, that every 

ftep they advance upon cloth, feeling themfelves incom- 

moded by the wool in their way, they gnaw a {mooth 
paffage for themfelves, like a man with a fcythe in his 

hand, cutting down the grafs of the meadow as he goes 

along ft. 

Thefe habits of the moth render them among the moft 

deftructive of infects. The moft coftly articles of fur are 

thofe which are not worn every day; and for that very 

reafon they are moft expofed to their attacks. The me- 

thods for preventing their devaftations may be reduced 

to the two following ; either we muft deftroy the infects, 

or render our clothes difagreeable food for them. 

The moths may be deftroyed by oil, or the fumes of 

tobacco. And as wool is never fubject to their depre- 

dations, fo isis as it remains Hpon the theep, the moft 

pola 

* Rai Infe&. p. 204. n. 98. 

f Vide Reaumur, Tom. III, & Regne Animale, Tom, Il. p. 160, n. 83, 

¢ Reaumur, Tom. Ill. p. 5. : 
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- likely method of rendering it difagreeable, is by reftoring 
that greafy fubftance which is taken from it by wabhing, 

and other proceéfles which it undergoes when manuface 

tured +. 

4 Reaumur, Tom. III, Mem. iii. 
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CHAPTER UN. 

ORDER IV.—Newropicrous Infects. 

"Tunis order contains fix genera of infects, all of which are 

diftinguifhed by four naked wings, of a reticulated {truc- 

ture, and by appendices fpringing from the extremity of 

the abdomen, which is unarmed with a fling: Thefe ap- 

pendices are characteriftic of the male fex in this order 

ef animals. 
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Genus 1.—Libellula. The Drageon- Fly, 

Or this tribe of large infe€ts there are twenty-one dif- 

ferent fpecies remarkable by the formidable apparatus 

with which their mouths are armed. Their jaws are al- 

ways more than two in number, and fitted for gratifying 

that voracity by which the libellule are diftinguithed. 

The antennz are fhorter than the thorax ; the wings are 

always extended, and, in fome, meafure feveral inches 

from tip to tip. The male is diftinguifhed by a kind of 

hooked forceps, by which the extremity of the abdomen 

is terminated +. 

The dragon flies are univerfally known, from their 

Jarge fize, and the frequency with which they every 

where appear. The organs of generation are differently 

fituated in the male and female of this tribe: In the for- 

mer, they are placed upon the under fide of that part of 

the abdomen which lies between the inferior wings ; 

while, in the latter, they are found at the tip or end of 

the abdomen. The feafon of love in all infects, from the 

brevity of their lives, is neceffarily fhort, but it is bufily 

employed. It is only the large infects, fuch as the libel 

lulz, that are frequently feen celebrating the rites of 

Venus; and among them the operation is performed with 

a frequency and difpatch that feems perfectly to corre- 

{pond 

+ Linnzus Syft, Nat, Ord. IV, Gen, i, 
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ipond with the tranfient nature of their exiftence, and the 

numerous race they tranfmit to pofterity. 

The addreffles of the libellula to his female feem car- 

ried on in a rough and intrepid, but efficacious manner. 

He hovers about on the wing, till the object of his a- 

mours make her appearance; he then watches an oppor- 

tunity of feizing her by the head with thofe pincers with 

which his tail is armed. It is thus that the ravifher 

travels through the air, tll the female, yielding to fupe- 

rior ftrength, perhaps to inclination, forms her body into 

a circle, that terminates at the genitals of the male, and 

thus accormplifhes the great purpofe of nature. It is 

while thefe kind of rapes are perpetrating, that the libel- 

lulz are feen coupled in the air, exhibiting the form of a 

ding * rie 

The fermale, when pregnant, retires to the fide of a 

ditch or pond, when, by the affiftance of a ftick or reed; 

fhe creeps, or lowers herfelf down, by moving backwards, 

till the tip of the tail is immerged about half an inch in 

the water ; fhe is then feen feized with a kind of trem- 

bling or thaking of the bedy, during which efforts fhe 

depofits a fingle egg in the water; afterwards she immerges 

her tail a fecond anda third time, when the fame opera- 

tions are performed. The tail is withdrawn from the 

water, by contracting its annuli; and by the preflure of 

thefe Ypon each other, the egg is gradually forced from 

ihe ovary to the extremity of the tail, from whence it is 

ultimatély feparated, by thaking that part in the water, 

The eggs thus protruded by the libellula are of a white 

colour, and oblong form, refembling thofe produced by 

the vomitoria or common blow-fly. The caterpillar 
which 

* Darbut’s Genera Infectorum, p. 205. 
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which iffues from thefe eggs, at firft feeds on fmail aqua- 

tic infects, gradually acquiring more voracity and bold- 

nefs in the purfuit, in proportion as its itrength increafes, 

at length it becomes fo infatiable that it is faid to devour 

even thofe of its own kind +. 

The form and colour of thefe worms are extremely 

difeufting: Lhey are fuppofed to have gills like fithes ; 

and beneath the head 1s placed an inftrument excellently 

adapted for feizing and holding their prey. It is furnilh- 

ed with a forceps at the end, and can be advanced or 

drawn back with all the agility of the human hand. 

The caterpillar remains in the fame ftate for nearly 

twelve months before it has attained to its full fize: 

When the period of transformation has arrived, the worm 

repairs to the margin of its pond in queft of a_convenient 

place of abode during the feafon of its inaction. It there 

attaches itfelf to a plant or piece of dry wood; and the 

fkin, which has gradually become parched and brittle, at 

laft fplits oppofite. to the upper part of the thorax. 

Through this aperture the winged infect quickly pufhes 

its way ; and being thus extricated from confinement, be- 

gins to expand its wings, to flutter, and finally to launch 

into the air, with that gracefulnefs and eafe peculiar to 
this majeftic tribe f. 

No particular time feems appointed for the metamor- 

phofis of the libellula into its winged fate; the different 

{pecies are continually emerging from the water from 

April to Auguft: For as the times of copulation are va- 

rious and frequent during the whole fummer, fo the lar- 

vee or caterpillars are found of different fizes, according 
fo their age. The fmaller kinds, however, generally 

make 

jf Harris Expofit. p. st. .  ¥ Barbut, ubi fupra, 
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make their appearance before the largeft ; becaufe, from 

breeding in fhallow water, they fooner feel the influence 

of the fun on the approach of {pring. 

The manners of thefe infects muit no doubt be greatly 

altered by a change, which not only confers upon them 

a new form, but introduces them into a different element. 

The complete infect, in its winged flate, however, fill 

continues to purfue the fame food, and remains infectivo- 

rous. The lepidopterous infects, the butterflies, and 

phalenz are deftined for the fupport of the larger libellu- 

lz; they are a patt of thofe numerous tribes that are 

appointed to confine thofe prolific genera within due 

bounds f. 

The libellula grandis is the largeft of this genus found 

in Britain, and is perhaps not inferior in bulk to any ine 

fe€&t which. this country produces: The fore part ef the 

head is yellow ; the eyes brown, and fo very large, that 

they meet upon the top of the head. The thorax is dun 

coloured, with two oblique bands on each fide, of a le- 

mon colour. The abdomen, which is very long, is like- 

wife of a deep buff colour, often {potted with white upon 

the top and bottom of each fegment; the {mall appendi- 

ees which terminate the abdomen, are in this {pecies very 

long; the wings have more or lefs of a yellow come ~ 

plexion, and are diftinguifhed ky a brown {pot on the ex- 

terior edges }. 

The libellula forupata § is another large infect of this 

genus, which expands four inches and an half. The nofe 

is yellow, having a black line on the prominent part; 

the thorax is black, with feveral broad yellow firipes, 

2 twe 

+ Harris Expofit, p. 51. ¢ Barbut, p. 206. 

§ Syft. Nat. Ord. IV. Gen. i. No, 12, 
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two of which appear on the frost, and two others be- 

tween the ligaments of each pair of wings; the abdomen 

is alfo black, having two ftreaks refembling a crefcent 

on each fegment ; the wings are tranfparent, and, but for 

a flight tinge of amber, almoft white *. 

The libellula whofe body is of a (hining green, and the 

wings of a gilded brown, is {maller than either of the 

foregoing, and is thus charatterifed by Mr. Ray}: The 

body is green and azure ; the wings adorned towards the 

middle each with a large {pot, of a deep blue, inclining 

to black. The feet of this infect are black, and the wings 

have no fpoet an their exterior margin. From the bril- 

liancy and richnefs of its colours, it has been called the 

king’s fither; it frequents little rivulets of water, overs 

fhaded with buthes f. 

Vot. Il. 30 

* Harris’s Expofit. p. 78. + Infect N6. 9. 

¢ Harris’s Expofit. p. gg. fig. 1. 
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Genus I].—Ephemera. ,The Day Fly, 

"Tue mouth of this genus has neither teeth nor palpi; 

the infects which compofe it have two, fometimes three 

ftemmata, fituated above the eyes, and larger than is 

ufual in other infects. The wings, when the animal is 

at reft, ftand ere&t, the upper much larger than the infee 

rior pair; the tail is furnifhed with an indefinite number 

of fetaceous appendices +. 

The infects of this genus have been denominated ephe-« 

mere, or day flies, from the fhortnefs of their lives; but 

the life of a day is in proportion to that of feveral ani- 

mals of this clafs, what the lives of the antedeluvian pa- 

triarchs were to ours. ‘Fhe period allotted by nature for 

the exiftence of certain ephemerz is only a few hours ; 

of fome, even lefs than an hour. To fome infects, in~ 

deed, that bear the generic characters of ephemera, fhe 

has been more indulgent; for thefe are deftined to fee 

more than one revolution of the fun fj. 

All the day flies are produced from hexapodal worms, 

which are afterwards transformed into chryfalids, of 2 

form nearly refembling their own ; like the parent worm, 

they walk on the fame number of legs. Both the worm 

and the chryfalis are aquatic, and are provided with gills 

like 

+ Syh, Nat. p. 9¢6, $ Reaumur, Tome VI. p. 23s 



Gen. V. 

Plate VII. 

Gen. Il. 
EPHEMERA, 

Gen JV. 
Hemsrosivs. 





THE DAY FLY, 4s 

like thofe of fifhes, and probably deftined to ferve the 
fame purpofe. 

They are feen arranged along each fide of the abdo- 

men, one on every fegment, from the firit to the fixth or 

feventh. When the infed is at reft, thefe branchiz are 

feen moving with great rapidity ; and from their pofi- 

tion, Reawmur has diltributed the chryfalids of ephemerss 

into three difting claffes *. 

Some of thefe chryfalids walk or fwim up and down 

in the water, attach themfelves to plants, or conceal 

themfelves below the ftones: Others have the firft pair 

of feet formed for digging into the ground, and befides, 

are provided with two initruments on the forehead, {till 

better adapted to that purpofe: with thefe, each animal 

digs itfelf a hole on the river bank, where it centtantly 

refides.. The brinks of the Marne and the Seine in France 

are feen thickly perforated by thefe animals: The holes 

thus excavated are generally nearly on a level with the 

furface of the water, and have commonly two apertures ; 

one by which the worm enters, and another by which it 

_ returns. 

Thefe animals, while they remain in thefe fubterrane- 

ous retreats, offer but few materials to the naturalift who 

would record their hiftory: Though many oi them remain 

there for two years, and feed upon the earth in which 

they are lodged, yet they are effectually concealed during 

all that period from his oblervation. Probably the moft 

interefting incidents of their lives are thofe which happen 

in our view, and are confined to the narrow fpace of a 

few hours, Their ilory becomes then eventful; for in 

that fhort period they are transformed into flies, the fe- 

302 males 

* Tome VI. mem, If. 
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males impregnated, and the eggs depofited ; and thefe 

functions are no fooner over, than the active beings who 

performed them finih their operations for ever, *. 

On the banks of the Szene and the Maz ‘te, in the vici-« 

nity of Paris, the ephemere exhibit a fingular fpettacle 

for fome days about the middle of Auguf. For feveral 

hours after funfet, they rife in fuch vait multitudes, that 

they appear like the flakes prefiing upon each other in @ 

heavy fall of fnow. By and by, the whole furface of 

the earth is covered with the {warms that have fallen 

upon it, after having finifhed their fhort exiftence. 

The chryfalids that remain under the water begin their 

transformation in the evening, and complete it by eight 

or nine o'clock; an operation painful and difficult to 

other infeéis, is with them performed with great celerity 

and apparent eafe. No fooner has the chry falis reached 

the top of the water, than its prifon burfls open, and the 

winged ephemera foars into the air. Mhallions after mil- 

lions are thus conftantly taking wing, till the air becomes 

darkened with their numbers: They are in that element 

but an inftant, when abundant showers of them fall back, 

to the ground. beh 

The females, after their fall, are bufy in performing 

the laft function of their lives, which is, depofiting their 

eggs. Such as have dropped upon the ground leave them 

there ; while thofe that have tumbled into the river pro- 

duce two feparate clufters of ova, each containing no lefs 

than three hundred and fifty. All this is the work only 

of a moment; for other infe&ts are not fooner delivered 

of a fingle ee8) than the ephemera of feven hundred. 

Some 

% 

® Reaumur, Tome VI. p. 43. Pref 
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Some naturalifts have pretended, that thefe eggs were all 

impregnated, like thofe of fithes, by a kind of fperm 

ejected from the body of the males. This opinion, how- 

ever, is combated by Reaumur*, as being attended with 

many difficulties. That naturalift, by the help of a light- 

ed torch, has examined thefe animals narrowly in their 

winged ftate; and although that method of furveying 

infeéts, whofe. numbers occafion fo much confufion, be 

uncertain, he afferts, that he obferved them engaged in 

fhort copulations ; an affertion the more probable, fince, 

if the ephemere copulate, that ad behoved to be more 

inftantaneous than in any other race of beings. 

Another fpecies of the day fly is feen to caft a {kin, 

even afcer it has arrived at its winged ftate: Thus, how- 

ever flender their wings might at firll appear, they muft, 

as well as the whole body, have been enveloped in a coat 

which the animal then drops +. 

The ephemera vu/gata, or common day fly, is the 

largeft of thefe infects with which naturalilts are yet ac- 

quainte 5 it carries at the extremity of the abdomen, 

three brown threads, nearly of equal length with the 

body, which is all over brown. ‘The wings are orna- 

mented with brown veins, which form a net-work. 

In Carniole, a province of Germany, this {pecies is fo 

numerous, that the peafants think they make a bad har- 

veft of them, if they do not unload upon their land many 

carts filled with thefe infets. They make excellent ma- 

nure; but the number of animals of fo {mall a fize necef- 

fary to fupply the quantity, muft exceed the power of 

jmagination to conceive. 

* Vide Biblia Naturz. + Reaumur, Tome VI. Pref. 
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Genus IJ].—Phryganea. 

"Turse infeéts, as well as the laft, are of a fmall fize, 

and are at firft fight eafily diftinguifhed by the antennzs 

which are longer than the thorax, or even the whole 

body. The mouth is without teeth, but furnifhed with 

four palpi; the four wings are incumbent ; the under 

ones, when unfolded, are very broad in preportion to the 

fize of the animal that wears them *. 

There are twenty-fcur {pecies ranged under this tribe, 

which Linneus has divided into two families ; the firft 

charaéterifed by having the fete which fpring from the 

extremity of the abdomen truncated like the beards of an 

ear of corn; and the fecond, by having the abdomen 

finple, without appendices. 
The phryganez, before they become inhabitants of the 

air, have, like the ephemere, been aquatic animals ; their 

apartments in the water are fingularly conftructed ; their 

form is that of a tube, the inward texture of which is 

filk, while it is outwardly compofed of fand, ftraws, or 

chips of wood. When the animal within finds its chry= 

falid ftate approach, it ftops up the ends of this tube 

with threads of a loofe texture, through which the water 

may penetrate, while it prevents the apprcach of vorae 

cious infects. 

The 

* Syftema Nature, Ord. IV. gen 3. 



PHRYGANEAs 479 

The precautions of thefe aquatic larve, in fecuring 

themfelves in thefe retreats, are alfo neceflary to protect 

them from fifhes, who are very greedy of them. Some 

of the phryganez of ftagnated water, fuch as lakes and 
ponds, cut the water lentil in regular fquares, from 

which they conftrué their edifices. The common trout 

is one of their greateft enemies; and many other fifhes 

covet them fo eagerly, that, when ftripped of their cruft, 

they make excellent bait. 

The phryganea bicauda of Linneus frequents equally 

the banks of rivers and of ftanding pools ; the wings are 

a third longer than the body, narrow at the top, and 

broad below, and reticulated with brown veins ; the coe 

lour of this infect is a dark brown, with a fingle longi- 

tudinal ftreak pafling acrofs the head and thorax ; the an- 

tenne are long, filiform, and of the fame colour with the 

legs and body *; the appendices of the tail are of equal 

length with the antenne. 

The phryganea faltatria is one of the fmalleft {pecies of 

this genus ; the wings are decorated each with a green 

and white {pot +; the antennz are longer than the body ; 

and when examined with a microfcope, appear velveted ; 

the wings are of a bright colour ; the fmall veins by 

which they are reticulated being white at the bafe, and 

blackening towards their extremity f{. 

* Barbut’s Gen. Infe@. p.216. + Fauna Swecica, phrygan. fpec. F¥s 
t Regne Animale, Tome Ul. p. 117. 
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Genvus 1V.—Hemerobiis? 

‘Tus tribe of infects have obtained the name of heme- 

robii from the fhortnefs of their lives, although they con= 

tinue in their winged ftate longer than a day. This ge- 

nus 1s diftinguifhed by having the mouth armed with twd 

teeth and four palpi; the wings hang down, without 

being folded; the antennz are fetaceous, advanced before 

the head, and longer than the thorax, whichis convex ®. 

Nature feems to have fpread plant lice upon almoft 

every plant, for the mantainance of thoufands of her 

cffspring. In their larva ftate, the hemerobii are great 

devourers of thefe animals ; and from that circumftance 

they have obtained the name of lions of plant licet. 

Fven after their transformation, the hemerobii retain 

their carnivorous habits: Not fatisfied with making war 

upon the plant lice, who tamely fuffer themfelves tu be 

devouréd, they do not fpare thofe of theif own kind. 

The moment thefe infeéts enter upon life, they find 

themfelves, by the precaution of their anceftors, fituated 

among thoufands of {mall animals, which, without any 

effort, they deftroy. In lefs than a minute after the plant 

loufe has been feized, the whole vifcera and juices are 

fucked from its body. Some fpecies make a covering 

for their body of the carcafes which they have thus emp- 

tied, and carry them about as trophies upon their backs. 

The 

* Syf. Nat. p. grr. * Reaumur, Tom, III. mem. 12. 
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The eggs of the hemerobius offer a curious {pedtacle 
to the obferver, and for a long time were deemed para 

fitical plants. Each of them is fupported upon a long 

pedicle, refembling the ftalk of a plant, of which the egg 

appeared to be the flower. In this form they are feen 

in clufters upon leaves, where, as foon as they are 

hatched, they find fubfiftence among the furrounding 

plant lice. 

In about fifteen days, the larva attains to its full growth, 

when it weaves to itfelf a {mall white filken cod of 2 
clofe texture: there the hemerobius lodges about three 

weeks, till its metamorphofis into a winged animal is 
completed: If, however, the cod has not been fpun till 

Autumn, it remains in it till Spring, when it is tranf- 

formed. The flight of thefe infects is flow and heavy ; 

fome of them have an excrementitious {mell. 

The hemerobius perla of Linneus is one of the moft 

beautiful animals of this tribe: The eyes are golden, and 

the whole body of a yellowifh green *; the wings are 

very large, diaphanous, and of nearly the fame colour 

with the body ; it inhabits garden plants, and wher 

touched, has the {mell of ordure +; 

Veo. III. 3P 

* Rai lnfedt.p.274, + Vide Mouffet, p. 62. & Grew, mul. p. 156, 
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Genus V.—Myrmeleon. The Lion Ant. 

"Tue mouth of this voracious race is armed with jaws, 

two teeth, and four palpi. In the male fex, the tail is 

furnifhed with a kind of forceps, formed by two ftraight 

threads ; the antennz are in the (hape of a club, and. of 

equal length with the thorax 

The lion ant, concerning which fo much has been faid 

by naturalifts, is of five kinds, all diftinguifhed -by an 

uncommon voracity, and cunning in fecuring their prey ; 

their habits of rapacity feem born with them ; and dur. 

ing their whole lives they are fupported by the game 

which they catch. At firft fight, thefe animals feem but 

ill fitted for their manner of life: The moft unwieldy in- 

fect can ealily efcape from them ; for they cannot advance 

upon it a fingle ftep; all its progrefs in walking being 

backwards ; by ftratagem, however, this lion mafters in- 

feGts far fuperior to it in ftrength. In the loofe fand it 

digs a hollow refcmbling a funnel, where it takes its fta- 

tion at the bottom, every part being concealed except the 

forceps with which the head is armed. This inftru- 

ment, which it can open or fhut at pleafure, is happily 

confructed for feizing and penetrating the hardeft infect ; 

and unhappy is the animal, who, in purfuing its journey, 

flumbles into this cavern. In vain it endeavours to 

fcramble up by the edges, which are continually giving 

way under its feet; it tumbles to the bottom, where it 

is pierced by the forceps of the lion ant lurking below. 
i 
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Tf the infe& be fmall, and the grains of fand, notwith- 

ftanding the declivity of the funnel, do not give way 

under its feet, the myrmeleon has another invention by 

which he renders himfelf mafter of his prey: With his 

head, which is flattened, he throws up repeated fhowers 

of fand from the bottom of the funnel, which falling 

upon the fides, force down the infeét till it comes within 

reach. The fatal inftruments with which this animal 

feizes its prey, are each a fort of mouth or trunk, by 

which it fucks out the whole intrails before it is drawn 

out of the body *. 

When the lion ant has attained its full fize, it con- 

ftructs for itfelf an edifice, the external parts of which 

are particles of fand or earth combined together by filken 

threads: the interior cavity is lined with pure filk, white 

and glofly like fatin. Within this ball the myrmeleon is 

changed into a chryfalis, of a curved or femicircular 

fhape, difplaying all the parts of the perfect infec that is 

foon to iflue from it. 

After the chryfalis burfts, the winged infe& which 

makes its efcape is of a gray colour, with a long flender 

body, refembling the libellula. In this country, the 

myrmeleon is very fcarce; a few, however, are found to 

breed among the loofe earth at the bottom of walls which 

have a fouth expofure. In that dry, pulverized, and 

fandy earth, their eggs are protected from rain, till they 

are hatched by the fun. Vallifniert and Poupart firtt 

gave the hiftory of the lion ant; that of the former is in 

the form of a dialogue between Ma/phigi and Piiny, in 

which the modern informs the ancient naturalift of the 

fingular manoeuvres and metamorphofis of thefe animals. 

EM he Externally, 

* Beaumur, Tome VI. mem. x. 
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Externally, the lion ant prefents no features that are 

remarkable. The head is broad, of a brown colour, 
{potted with yellow: On each fide are placed two large 

eyes, and beneath them the antennz, thickening towards 

the point, and fhorter than the thorax. The neck is 
longer than that of moft infeéts, and can be ftretched 

or fhortened at pleafure. The thorax is of a dirty white, 

and upon the annuli which compofe it are feen by the 

microfcope, the organs of refpiration f. 

t Reaumyr, Tome VI. mem & Pp. 339s 
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GENUs VI.—Panorpa. The Scorpion, 

Formerty there was only one fpecies of thefe animals 

known, till Lznueus difcovered four different kinds, 

which he has enumerated in the lateft editions of his 

fyftem of nature. They are all diftinguifhed by a cylin- 

drical probofcis, of an horny tranfparent fubftance ; by two 

palpi, and three ftemmata above the head. The tail of 

the male fex is furnifhed with a weapon refembling the 

dart of a fcorpion ; a circumftance from which almoft all 

naturalifts have given it that name f. 

The formidable inftrument with which the tail of the 

male fcorpion is armed, is not formed for any hoftile 

purpofe ; it is ufed by him in laying hold of his female 

during their amorous embraces. 

There are varieties of the common fcorpion ; that moft 

frequent is of a dark brown, and yellow upon the fides. 
The tail is formed by the three laft fegments of the ab- 

domen, and is of a maroon colour; the wings, which are 

as long as the body, are diaphanous, and reticulated, 

with fibres and ftreaks of a browncolour. ‘There are 

fome 

} Vide Aldrov. Mouffet, p. 62 & Frifch, p. 29. 
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fome varieties of this fingular animal: Inftead of the 

ftreaks on the wing, we find fome with a fingle tranfverfe 

ftripe of black irregularly placed acrofs the wing ; others 

are found with their wings entirely white, excepting the 

tips, which are black. 
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GENUS VII.—Raphidia *,, 

"Luis tribe is characterifed by two teeth, a flat head, of 

a horny fubftance, four palpi, and three itemmata; the 

antenne are filiform, and as long as the thorax ; the an- 

terior part of which is lengthened out like the neck of a 

bird. The tail of the female is terminated by an appen- 

dice refembling a flexible crooked briftle ft. 

There are only three fpecies of this genus yet difco- 

vered ; the firft of which is termed the ophiopfis, from 

the figure of its head and long thorax. Its form is the 

moitt fingular, perhaps, of any animal in this clafs of be- 

ings. The fhape of the head is broad before, and narrow 

where it joins the thorax, refembling a heart; it is flat, 

fmooth, and black like horn: the thorax is of the fame 

colour, narrow, and cylindrical: the antennz are feta~ 

ceous, and compofed of many articulations: the abdomen 

is brown, marked with white tranfverfe lines : the wings 

are radiated and diaphanous; the exterior edges in fome 

fubjects have each’ a black fpot: the anus terminates in 

‘a curvated fetaceous briftle, about half the length of the 

abdomen {. 

* Barbut’s Gen. Infect. p. 227, f Syft. Nat, p. 96. 

# Regne Animale, p, 1122. 
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CHAPTER’ Vt: 

OrvER V.—Hynienopterous Infetts. 

Tuts order contains all the bees, hornets, walps, and 

ichneumons, infects which are diftinguifhed from thofe 

which we have already reviewed, by pofleffing a fting, 

and four membranous wings. Some of them the induftry 

of man has turned to advantage, by reducing them into a 

domeftic ftate, while the greater part ftill remain the free 

fervants of nature, and may be regarded among the moft 

inveterate enemies which men have to dread among this 

race of animals, 
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Genus I.—Cynips.. Lhe Gall Fly. 

"Tue mouth in this genus is armed with jaws, but has 

no probofcis ; the fting is {piral, and moft frequently con- 

cealed within the body. 

Thofe innumerable and various excrefcences which are 

feen upon the leaves, branches, and roots of trees, are all 

the productions of different kinds of infe@s. Of theie, 

fome fo nearly refemble the natural productions of the 

plants, that they are fometimes taken for their fruit or. 

their flowers: A particular kind of ivy produces galls 

that are a€tually eaten as fruit by the peafants in fome 

parts of France; and in Conffantinople, there are fome of 

thefe produétions brought to market for fale *. 

Some of thefe excrefcences have within a fingle large 

cavity, in which feveral infe@ts live and affociate toge- 

ther: Others have a number of fmaller cavities, with 

communications between them; a third clafs contain a 

variety of feparate cells, fometimes a hundred, each oc- 

cupied by a fingle infe&, which has no communication 

with the reft. Thefe produétions are alfo of various 

fizes, forms, and confiftency ; fome are fpongy,» while 

others are hard like a nut. Of the latter kind, thofe are 

beft known which are imported from the Leyaut for the 

purpofe of dyeing cloths. 

Vou. Ill. 3Q All 

* Reaumur, Tom. III. Mem. xii, 
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All thefe apparently monftrous productions are occafion- 

ed by the puncture of infe&ts when depofiting their eggs, 

or by their bite when collecting food; in both cafes, the 

animals fubfift upon it; and the more they eat, the more 

vigoroufly does the protuberance continue to grow, till 

at laft it forms a fort of impenetrable fortrefs, to protect 

its inhabitants till they have gone through their different 

metamorphofis, and at laf take wing. But the beft con- 

certed {chemes of infects, and of man, are unequal to fe- 

cure either from every accident that may occur. Impe- 

netrable as the habitation of the gall fly may appear, its 

walls are often perforated by other infedts, who depofite 

eggs there, that are foon to become rapacious worms, and 

to lay the dwelling wafte. 

The ancient opinion concerning the animals found in 

thefe receptacles was, that they were {pontaneoufly pro- 

duced from the rotten wood of the plant. Afterwards, 

it was believed, that the roots of plants had the power 

of fucking up, along with fap from the earth, the eggs 

of infects, and that thefe were animated as foon as they 

ftopped circulation through the fibres of the tree. Even 

the intrepid Rhed:, who combated the prejudices of his 

age with fuccefsful boldnefs, had recourfe to a kind of 

yegitative foul in plants, by which he accounted for the 

preduétion of thefe animals. Malphigi at laft explained 

their true origin, from eggs depofited there by thofe of 

this kind. The fame naturalift gives an ingenious ac- 

count of the formation of thefe excrefcences themfelves 

by means of a liquor depofited by the fly, mixing with the 

fap of the tree, and caufing a fermentation at the part. 

The fimple extravafation of juice from the wounded 

plant, 
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plant, is however, fufficient to account for the largeft galls 
that have yet been obferved *. 

The cynips quercus foliit, is of a burnifhed fhining 

brown colour ; the antenne are black; the legs and feet 

of a chefnut brown ; and the wings white, without mar- 

ginal fpots. Thofe {mooth round galls that are feen under 

the oak leaves, are the birth places of thefe infe€ts: com- 

monly a fingle one is found in each gall. Inftead of the 

natural inhabitant of this gall, a larger infe&t of a brown 

colour is fometimes feen to proceed ; this is the ichneu- 

mon, who is neither the builder nor the legitimate owner 

of the dwelling, but a parafite produced from an egg de- 

pofited there by his progenitors. 

Of all the trees with which we are acquainted, the oak 

affords food and an habitation to the greateft number of 

infects. There are above fifty different fpecies that in 

this country inhabit that plant, and probably in warmer 

climes the numbers of its tenants is much greater. The 

Norway ink, fo celebrated for its colour and permanency, 

is the produce of a gall in that country, fimilar to that 

feen upon our oaks in the month of Fume. The fly which 
produces it is perhaps the fame f. 

The gall fly of the rofe, cynips rof, is found on the 

gall of that fhrub, and is diftinguifhed by the black pro- 
tuberances of the antenne ; the abdomen below is ferru- 

gineous, the feet yellow, and the wings without fpots §. 

* Reaumur, Tom. III, + Syft. Nat. fpec. 5. 

+ Barbut, p. 234. § Fauna Swecica, No. 938, 

3Q2 
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Genus [].—Tenthredo. The Saw Fly, 

‘Tue family of faw flies have two jaws, but no trunk or 

probofcis. Their fting, which is almoft hid by the ab- 

domen, is of a fingular ftructure, being compofed of two 

plates, and dentated like a faw. The abdomen is clofely 

united to the thorax, without the intervention of a {mall 

{talk, as in the former and fucceeding genera. 

From the fhape of the antennz, the tenthredines have 

been arranged into fix tribes, confiiting of about thirty- 

nine different {pecies. The moft remarkable fa& in their 

hiftory feems to be the application of her faw by the fe- 

male, in cutting out a fpace in the twigs or buds of trees 

to contain her eggs: The whole procefs is performed with 

great ingenuity ; and from the tamenels of thefe animals, 

may eafily be oblerved. 

The eggs thus depofited have the peculiar property of 

increafing their fize every day, till the young worms are 

ready to burit from them. The worm of the tenthredo 

has often been taken for the filk worm; an animal 

which it nearly refembles, except in the feet, which are 

more numerous: Like the filk worm, too, the young 

tenthredo conitruéts a cod in which it may undergo its 

laft transformation ; and its edifice confifts of two coats 

of filk, the external coarfe and ftrong, the interior of 2 

finer fubfiance *. 

| Fhe 

® Reaumur, Tom, ¥. Mem. iit 
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The tenthredo femorata is, as the name imports, bur- 

dened with two large thighs; the whole infec is black, 

except the antennz and tarfi of the feet, which are yel- 

low f. 

The tenthredo Inétuofa alni. This quiet, melancholy, 

and beautiful fly is found among alder plantations, and is 

often fatally entangled in the clammy juice that iflues 

from their leaves. The head and trunk are of a fine yel- 

lowifh brown; the antenne a more dufky thade of the 

fame colour, and the eyes blue: The body is coal black ; 

the fegments of a brownith yellow ; the wings are of a 
pale yellowifh brown, with little yellow rifings upon their 

fibres, and a margin of yellow f. 

There are no lefs than fifty-five fpecies of the tenthre- 

do enumerated in the Lzuncan fyftem; but the Swedi/h 

naturalift feems himfelf to fufpeét, that fome kinds are 

twice mentioned. Colour, though an obvious, is no cera 

tain character of infe&ts. In fome, it differs with the fea- 

fon, in others, with the fex ; and in all it glows accorde 

ing to the creature’s health and vigour. 

+ Sy, Nat. fpec, z, + Barbut’s Gen, Infect, p. 238; 
* 
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Genvs II].—Sirex. The Tailed Wa fp 

Tur animals of this genus ate not fo numerous nor di- 

verfified as the laft, but are greatly fuperior in fize; the 

mouth is armed with two ftrong jaws ; the palpi fhort, 

and articulated; the antennz are filiform, and confift of 

near thirty articulations ; the {ting is long, ftiff, ferrated, 

and projecting beyond the abdomen ; the wings are plain, 

and of the fhape of a lance; the abdomen is flender, ter- 

mminating in a point towards the fling f. 

Of the feven different kinds of firices, the gigas of 

Linnaus is the largeft; the male, indeed, as is frequently 

the cafe, is one third lefs in fize than his female, and has 

neither {pine nor fting at his extremity: That inftru- 

ment, however, is formidable in the other fex; it confifts 

of three lamine ; two at the fides, which ferve for fheaths, 

and one in the middle, fomewhat ferrated, which is the 

real fting. 

The wings of this fpecies are large, yellow, and vein- 

ed; the thighs fhort, and black ; and the legs, as weil as 

the tarfi, are yellow; the antennz are of the fame co- 

jour, and are inferted into a black head, which has ap- 

3 parently 

F Syft. Nat. Ord, V. Gen. 2. 
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parently four eyes. What appears to be the fecond pair 

of eyes is only two large yellow {pots behind the other. 

The belly is cylindrical, and confifts of nine different 

fegments, fome of a black, and others ef a yellow co- 

lour *, 

“ Barbut’s Genera Infectorum, p. 242. 
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Genus [V.—ZJchneumon. 

"Tuts genus contains a numerous lift of infects, whofe 

manners appear fingular, even amidit the wonders which 

this clafs of beings is continually difplaying. It contains 

upwards of feventy different {pecies, all characterifed by 

the antennz, which have more than thirty articulations ; 

by the mouth, armed with jaws, but without a tongue ; 

and by the abdomen, which is joined to the body by a 

pedicle or ftalk, and which terminates in a projecting 

fling, inclofed in a cylindrical fheath +. 

We have already had occafion to obferve one ftriking 

peculiarity in the manners of fome infects of this genus, 

who make their way into the body of the caterpillars of 

different kinds, and there depofite their eggs. It 1s from 

the fignal fervices which they perform, in deftroying 

caterpillars, plant lice, and other infects, that they have 

derived their name: Thefe animals are devoured by 

them, as the genuine ichneumon, or mangoutte, deftroys 

the crocodiles. 

As the fpecies and varieties of the ichneumons are 

prodigioufly numerous, fo their manners are extremely 

diverfified: In the general outlines of their character, 

they all agree, being remarkable for their depredations 

among the infect tribes. In fome, the female is furnifh- 

eq 

+ Syftema Nat. Ord. V. Gen 4. 
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ed with a wimble, attached to her abdomen ; and with 

this inftrument, though delicate, fhe is capable of pierc- 

ing through lime and plafter. The larve of wafps and 

mafon-bees are the devoted prey of this f{pecies, which no 

fooner efpies one of their nefts, than with its wimble it 

perforates the mortar of which it is conftru@ted. This 

operation, which is performed with fingular dexterity, is 

no fooner finifhed, than it depofits its eggs in the infide, 

to the number of one, two, and fometimes more. Some 

are contented with gluing their ova to the fkin of a 

caterpillar, while others penetrate through it, and depofit 

the egg in its body +. The ova hatched within the cater- 

pillar, after being quickened into life, preys upon the in- 

teflines of that animal, without, however, deftroying 

its vitals. Upon the life of the one animal that of the 

ether feems to depend; and the ichneumon fpares the 

caterpillar upon which~it feeds, till it is about to enter 

into its chryfalis ftate. In the mean time, the caterpillar 

in which it is enclofed is apparently healthy, and pre- 

pares to undergo the fame transformation; a funétion 

which it is feldom able to accomplifh, becaufe the interi- 

or parts eflential to the butterfly, though not to the 

worm, are deftroyed ¢. Often thefe caterpillars, which 

have been the cradle of thirty or forty ichneumons, are 

feen fixed to the bark of a tree, as if they were fitting 

upon their eggs; and it is difcovered that the larvee 

which were within their bodies have fpun their threads, 

with which, as with cords, the unhappy caterpillar has 

been faftened down, and psrifhed miferably. 

The eggs of the ichneumons which have been fimply 

agglutinated to the outfide of the larve, remain not long 

Wor: Tt. 3R in 

+ Requmur, Tome II, Mem. xi. ¢ Jdem, Tom. JI. Pref, 
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in that pofition; for the young animals preduced frong 

them eafily make their way into the body of the cater- 

pillar on which they were placed. 

Various are the fizes of this carnivotous race: Some 

are fo {mall, that the plant loufe, the curculio, or the {pi- 

der’s egg, is made the cradle for their young; and all 

the infeéts upon which they fix undergo the fame fatal 

deftiny, fooner or later perifhing by their depredations. 

Thofe carcafes of plant lice which are feen motionlefs on 

the rofe-tree leaf, have been each the habitation of a {mall 

larva, which, after having devoured the intrails of the 

plant loufe, has performed its metamorphofis under the 

empty fkin, from which it has afterwards fallied forth a 

winged ichneumon, 

But though many of thefe infe&s are fo extremely mi- 

nute, there are others, which, from their fize and intre- 

pidity, are formidable to the {pider. Many of thefe chal- 

lenge that animal to open combat, and having run him 

through with their fiings, tear him to pieces; thus a- 

venging the whole race of flies of the injuries they fuffer 

from that moft dreaded enemy of their kind. 

Ichnenmen aphidum. This infe& is almoft wholly 

black ; the abdomen, towards the bafe, and the feet, are 

yellow; the antenne are black. This fpecies,- when 

about to depofit its eggs, bends the abdomen till the 

anus nearly approaches the thorax, and thus penetrates 

into the anus of the plant loufe, in which it lodges its pro- 

geny ¢. 

The parafitic 1chneumon {. The larva of this infe& 

adheres to the body of a caterpillar, upon which it feeds. 

The 

{ Regne Animale, Ord. V. Gen. iii. fpec. 3. 

t Vide Actes d’Upfal, 1736, p. 29, N. EE. 

a 
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The head and the antenne are black, the latter longer 

than the body ; the feet are yellow *. 

The black ichneumon +. The antenne, head, thorax, 

and abdomen of this fpecies are all black: it is farther 

diftinguifhed by the three filiform appendices of the tail, 

which are longer than the body, and that in the middle 

of a red colour. It frequents the meadows and gardens tf. 

* Derhaty’s Phyfico Theol. 1. 8, c. 6. 

+ Vefpa Ichneumon tota nigra, Rai Inf. p, 256, 

¢ M. de Geer, Vol. I. p. 703. 

gRa 
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Genus V.—Sphex. The Savage. 

"Tue mouth of this tribe is armed with jaws, but has ne 
tongue; the antenne have ten articulations, and the 

wings are extended, and laid horizontally upon the back , 

the {ting lies concealed within the body. 

This genus contains infects, perhaps the moft fierce 

and rapacious of this clafs of beings. The favage, or 

ground bee, does not feed upon honey, or accommodate 

its young with that kind of provifion. They attack in- 

fe&ts much beyond their own fize, and that whether they 

are defencelefs or armed; for they are provided with 

{trong jaws, and a fting poifoned with a liquor fatal to 

every animal they engage. The favage feizes boldly on 

the infect he attacks, and gives it a ftroke of amazing 

force. After this firft encounter, he falls down, as if he 

had himfelf received the mortal blow; but it is only to 

reft from his fatigue, and to obferve the effects of his 

prowefs. By and by, the wounded animal dies ; and 

while yet palpitating with life, the favage devours thofe 

parts which he finds moft palatable, leaving the greater 

part entire. 

It is thus that the fphex riots in the blood of hundreds 

of infects ; and his family is no fooner increafed, than the 

carnage becomes proportioned to the number of young 

he has to fupport. After the female has depofited her 

eggs in the bottom of a cell dug in the ground, or in the 

mud 
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tind wall of a cottage, the whole apartment is crammed 

with multitudes of living and dead infects, deftined to be 

the food of the future progeny. Thus their houfes, like 

the renowned caves of the giants, are ftrewed with dead. 

This operation is no fooner over, than the parent infects 

ftop up the hole at the entrance of the cell, to prevent 

the efcape of fuch of the wretched captives as may yet 

be alive. The young, when they leave their eggs, find 

themfeives amply fupplied with provifion. They devour, 

one after another, all the carcafes with which they are 

provided ; and when their laft fly is eaten, they have no 

longer occafion for food, but are changed into chryfalids, 

which afterward become favages of one fpecies or ano- 

ther, according to that of the parent pair *. 

Sphex femi aurata viridis}. The head, thorax, and 

» abdomen of this beautiful f{pecies are of a finely gilded 

blue ; the antenne are yellowith; the eyes of a gilded 

brown, and legs of a dark blue. 

The fpirifex, or turner favage, is of a chefnut brown, 

with a fhade of blue; the eyes are large and black; the 

antenne brown; the body is ferruginous ; the thorax 

and abdomen connected together by a yellow thread; the 
wings are of a dufky brown, and the fting yellow t. 

* Reaumur, Tom. VI.mem.g, _—f Syft, Nat. Ord, V. Gen. v. Sp. 356 

f, Barbut’s Gen, Infect. p. 253. 
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Genus VI.—Chry/fis. The Golden Fly. 

"Tis tribe, like fome of the preceding, has no probofcis, 
but a mouth furnifhed with jaws: The antenne are fili- 

form and bended, confitting of feveral articulations, of 

which the firft is the longeft; the abdomen 19 arched 

underneath with a feale on each fide ; the anus is dents 

ated, and armed with a projeGing fling; the bedy is 

covered above by the wings, through which it fhines as 

if gilded *. 

Among this family the ignita, or flaming chryfis, 

fiands diftinguifhed by its refplendent colours. The fore 

part of the head is green and gold, and the hind part of 

a beautiful azure ; the thorax is likewife azure, with a 

mixture of green: The abdomen is green and yellow be- 

fore, and behind of a copper red, refembling that metab 

when highiy polifhed +. 

® Sy. Nat. Ord. V. Gen. 6. f Barbut, p. 256. 
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Genus VII.—Vefpa. The Wafp. 

Tere are no lefs than twenty-eight fpecies of the 

wafp; many of which are univerfally known. The 

common charafters by which the tribe is diftinguifhed, 

are, the jaws with which the mouth is armed ; the four 

Wings, the firft pair of which are folded, and the fharp 

pointed fting which is nfually concealed within the body ; 

the abdomen is joined to the thorax by a fhort ftalk, and 

the whole body is {mooth *. ; 

The crabro or hornet is not found in Scotland, though 
commion in South Britain. The antennae, head, and legs, 

are of a brown or chefnut colour: the abdomen is of a 

fine orange brown; but on the extenfion of the annuli, it 

difcovers on each fide a line of black ; the wings are of the 

colour of amber ; and the animal, for fize, merits the 

firft rank among the vefpa. It builds its neft in the body 

of decayed trees +. 

Vefpa vulgaris, the common wafp. The thorax of this 

fpecies is black, furrounded on the anterior part by a 

yellow line ; the abdomen is of a golden yellow, having 

triangular {pots down the back part, and black ones on 

each fide. ; 

The wafps in general feem to fill up a middle rank be- 

tween the ichneumons and the bees; like the former, 

they 

* Syft. Nat. p. 984, + Harris’s Expofit. Tab. 37, p. 327« 
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they are rapacious and carnivorous, and, like the latter, 

they conftruct hives, and fometimes feed on the produce 

of flowers; they devour fruit, butcher meat, and carry 

on continual hoftilities againft almoft every other {pecies 

of fly: they are at once the rivals and the enemies of the 

common bee; many of which annually perifh by their at- 

tacks. 

Almoft every perfon muft have feen the eftablifhment 

made under ground by the common wafp. It 1s a kind 

of fubterraneous city, which at certain feafons of the year 

contains many thoufands of inhabitants, and is conftruct- 

ed nearly with the fame ingenuity and elegance as that of 

the domeftic bee. Like it, it is internally formed with 

combs, confifting of a number of hexagonal cells, all en- 

veloped under one common covering, like cvarfe paper, 

which is conftruéted with great art. In this particular 

they excel the common bee, which contents itlelf with 

the cover afforded by the hive, or with the trunk of a 

rotten tree, in their wild ftate, 

Though the wafps generally make choice of fome large 

hole under ground for the conftruGtion of their neft, they 

have neverthelefs much labour to undergo in removing 

protuberances, and carrying away earth, till it is brought 

to that fpherical figure which fuits their purpofes. This 

work completed, they next con{trud that paper like co- 

vering with which the whole hive is lined. The combs 

in which the cells are lodged next claim their attention: 

Thefe are ranged horizontally in different ftories, fome- 

times twelve or fifteen above each other, all fupported by 

colonades, between which the whole citizens of this fub- 

terraneous commonwealth are feen at times to walk, like 

men in the ftreets of atown. The cells of the wafps are 
3 not 
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not confirufted with that geometrical fkill which has 

been fo often admired in thofe of the bee; but they are 

not on that account the lefs adapted to the purpofes they 

are deftined to ferve. Each comb has only a fingle 

range of cells, with their mouths opening below. They 

are intended, not for the reception of honey, but for the 

habitation of the young, which are fed twice or thrice 

a-day, by the morfels carried in by their parents. For 

the more commodious reception of their food, each of 

the larve has its head turned downward oppofite to the 

mouth of its cell, ready to receive its meal when offer- 

ed *. 

There are, however, many varieties in the conftruc- 

tion of wafp hives, all fuited to the views of the different 

{pecies who inhabit them. Some have only a fingle row 

of cells, placed vertically, like thofe of the bee, and the 

mouths facing the fun: The reafon of this variety feems 

to be, that fome kinds require the heat of the fun to hatch 

their eggs; an advantage which could not be obtained, 

were there more rows of cells, or were they placed ina 

different manner. : 

As in a hive of bees, fo in that of wafps, there are 

three different kinds of animals: At certain feafons, it 

contains only a fingle female, anda number of neuters or 

mules, who are of no fex ; at other times it contains fome 

hundreds of females, and ftill a greater number of males. 

The former are of a fize fo fuperior to the mules, that 

one weighs againit eight; even the male walp is not 

more than half the weight ef his female. 

The condition of the female wafp differs widely from 

that of the female bee: The latter, when fhe leads from 

Vox. Hi. 35 the 

* Reaumur, Tom. Vi. Mem. vi, 
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the parent hive a young colony, and founds a new ems 

pire, is effentially a queen; for fhe is more implicitly 

obeyed than the beft of monarchs, by the moft loyal of 

his lieges. The female wafp, as her {tation is more la 

berious, fo her genius feems more enterprifing. Unaided 

by any of her kind, fhe lays, in the beginning of every 

feafon, the foundation of a new édifice, which is deftined 

to be the birth place of many thoufands of her fpecies. 

She conftructs the firft cells, to which the commits the © 

earlieft of her eggs, which in time become mule wafps, 

the moit active and laborious of the whole race; and by 

thefe fhe is affifted in completing the reft of the work. 

The male wafps are not fo flothful as the male bee ; 

they difcharge feveral duties in the interior parts of the 

hive ; but in ihe art of building, either the cells ar the 

external covering, they are altogether unfkilled. Thig 

falls to be executed by the mules, who carry it on with 

amazing difpatch They colle& together the {mall fibres 

of half rotten wood, which they moiften with a glutinous 

fubftance, and bake up into that paper of which all their 

work is formed. | ai 

The aerial wafp conftructs fmall nefts of about the fize 

of an orange, which it attaches to the branch of a tree. 

This compaét little edifice is expofed to the weather, but 

is rendered impenetrable to rain, by a number of leaves 

which are placed round it, exactly refembling an invert- 

ed rofe. A particular fpecies in the neighbourhood of 

Gayenne, conftru& a large oblong box, about twelve or 

fifteen inches long, of fine parchment, which is alfo pen- 

dent from the branch of a tree; there the combs fabri- 

cated of the fame fubftance, are ranged horizontally, in 

different ftories, one above the other; each having 4 

round 



THE WASP. 504 

round hole in the centre, by whicli the wafps are enabled 

to afcend or defcend to different flats of their building *. 

In the mean time, while thefe operations are carrying 

on by the joint labours of the hive, the mothet wafp con- 

tinues to lay till fhe has produced fifteen or fixteen thou- 

fand neuters or mules, and about five or fix handred 

males and females: The commonwealth day by day 

increafes in ntimbers, and enjoys peace. ‘Towards the 

month of Oéober, provilions begin to grow fcarce, anda 

new fcene enfues: This hitherto amicable tribe feems 

then fired with mutual rage; and the whole edifice pre- 

fents one fcene of maflacre. The neuters and males tear 

from their cradles the eggs, the larve, and new born in- 

fects, with undiftinguifhing fury. They next fight one 
againft another. Hopes of the ftate, folicitude for po 

fterity, or love to their native place, now no longer exitt 5 

the whole commonwealth is fhaken to the foundations 

Rains and frofts enfue; the citizens are feized with dif= 

eafe and languor; and happily for the other infects, and 
the fruit gardens, almoft the whole die. Some few fe. 

males efcape from the difafters of civil war, and the fe. 

verity of winter, and again in the enfuing {pring become 

the founders of new empires, which are again to be overe 

turned +. 

* Reaumur, ubi fupra. + Barbut’s Gen, Infect. p. 262; 

352 
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Genus VIII—4pis. The Bee. 

‘Weare now come to a tribe of the moft ufeful of int 

fe&ts, whofe hiftory has been the fubject of many vo- 

lumes. Almoft every writer on entymology has made 

the manners and economy of thefe animals.a confiderable 

part of his work ; and many authors have treated of 

them, who have entered into no other department of na- 

tural hiftory *. Several of thefe, catching that enthufi- 
afm which is natural in contemplating creatures whofe 

inflinéts are truly wonderful, feem to fet’ no bounds to 

the eulogies they have lavifhed upon them. If you be-= 

lieve them, there is hardly any fort of intelligence or 

moral virtue, which bees do not poflefs ; and the whole 

of their manners are fuch as afford us buttoo juft caufes of 

blufhing at our own. The celebrated Reaumur, in de- 

tailing the economy of thefe animals, an object to which 

he applied himfelf with a perfeverance fuperior to all 

mankind, has abftra&ted much of the marvellous from 

their hiftory ; but in return, he has enlarged it with 

many facts and oblervations formetly unknown, and 

which fucceeding experiments have feldom contradicted : 

The following brief account of thefe infeGts, in general,. 

re{ts upon his authority. 

There 

* Among the moft judicious naturalifts who have written upon this 

fubje&, we may rank the following, viz. Mouffet, Merian, Aldrevandus, 

Johnfton, Charleton, Ray, Dale, and Reaumur. 
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There are, at certain feafons of the year, three kinds 

of bees in every hive; the males, the females, and the 

bees without fex. The latter every perfon is acquainted 

with; their number is beyond comparifon greater than 

that of the other two kinds. Nature feems to have deftin- 

ed them folely for the purpofe of labour ; and the whole 

drudgery of the hive lies upon them; hence they have 

properly been termed Working Bees. 

It is only during one or two months of the fummer, 

when the hive is moft crouded, that males are found in 

it; and even then, they do not amount to a tenth part of 

the whole: They are of fuperior fize, and diftinguifhable 

by the charaters afterwards to be noticed. During the 

whole courfe of the feafon, except a few days, there is 

cnly a fingle female to be difcovered in the moft nume- 

rous hive. Her fecundity, however, is fo prodigious, 

that fhe is foon capable of multiplying her family to fuch 

a degree, that the hive can no longer contain it. To her 
the whole fwarm, amounting from twenty to forty 

thoufand, owe their birth. Her refidence is generally in 

the interior apartments of the lodging ; when fhe fhews 

herfelf, fhe is readily known from her fize, being longer 

than even the male bees, but inferior inthicknefs. It is 

this female whom the ancients dignified with the title of 

King of the bees, and whom, with the utmolt propriety, 

they might have denominated their Queen. From a num- 

ber of well attefied experiments and obfervations, it ap- 

pears that the common bees pay her more than refpect. 

They continually endeavour to be ufeful to her; and by 

casrefling her, and offering her honey, they feem to an- 

ficipate her wants. Her life is more precious than any 

of 
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of the reft ; wherever fhe goes, therefore, fhe is encircled 

by a guard, that continually pays court to her *, 

It is not without caufe that this fedulous attention is 

paid to the mother bee; fhe is the foul of all their oper- 

ations. Ifa hive is deprived of her, however numerous; 

it will undertake no labour; and the individuals will 

hardly give themtelves the trouble of colleéting their 

daily fubfittence. A {warm that was bufy from morning 

to night conftructing celis and collecting wax, immedi- 

ately upon this accident feems to forget that the flowers 

contain their food; they fearcely ftir from the hive, con- 

ftrué no new cells, nor even finifh fuch as were begun. 

The moment the is reftored, their wonted fpirit and ac- 

tivity is refumed by the whole fwarm: Not only do the 

working bees reftume their lacours when the queen 1s 

reftored, but they ply them with an afliduity proportioned 

to her fertility. Although they contribute nothing them- 

felves to the generation of the young bees, the Author 

of Nature feems to have given them the fame affeCtion, 

and to have interefted them in their welfare, as much as 

if they had been their real parents. 

The external parts of bees are happily accommodated 

by their ftrudture, to the delicate operations they are 

deftined to perform. Each of them is furnifhed with a 

‘trunk or proboftis +, commonly folded up, but capable 

of being extended at pleafure: It is with this initrument 

that they colle& their food; not by pumping or fucking, 

but by licking it from the neétaria of flowers; veilels 

that have been but lately difcovered by the botaniils, but 

with 

* Reaumur, Tome V. Mem. v. 

+ This fmall inftrument is faid to confift of no lefs than twenty differen? 

parts, perceivable by the microfcope. Reaumur 
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with which the bees have been well acquainted from 

time immemorial *. 

The teeth with which thefe infects are provided, ferve 

another purpofe equally important; they are the inftrue 

ments by which they falhion and give a proper confiftency 

to the wax. That valuable commodity is not found in a 

perfect ftate upon the flowers, as many have imagined ; 

it is there feattered upon the furface in the form of a fine 

powder or duit, and {wept off by the hairy legs of the ’ 

bee, and depofited in a hollow part of each thigh, pree 

pared for its reception. After being carried in that form 

into the hive, it is all ate up by the bee; and by the ace 

tion of the ftomach is brought into the flate of genuine 

wax. From the ftomach, the working bee brings it 

back in {mail parcels to the mouth, hke a ruminating 

animal ; and, by chewing it there, fathions it into pieces 

proper for the conftruGiion of the cell, to which it is ape 

plied, and afterwards polifhed as the fituation requires. 

That {mali {fcaly {pine, commonly termed the fling of 

the bee, is only the cafe of two needles or darts, exe 

tremely fine, and each dentated towards the point. The 

wounds made by thefe flender arms would be little to be 

apprehended, were their points not impoifoned by a {mall 

drop of acrid liquor. This liquor, which, when tafted, 

burns the tongue, is conveyed along a fmall canal to the 

cafe of the iting, on the tip of which it appears in {mall 

drops, when the bee intends to make ule of her offenfive 

weapons. However difagreeable this inftrument may 

fometimes prove to us, it is abfolutely neceflary to the 

bee, furrounded as that animal continually is with many 

enemies, 

* The diligence of the bee is often alluded to in ancient poetry. 

Apis mantine more modoq. grata carpentis thyma, Hor, 
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enemies, whofe hoftilities are conftantly provoked by the 
honey and wax. 

The fling of the bee is alfo ufed for another purpofe, 

the propriety of which we are not fo well able to vindi- 

cate. At acertain time, they are bufy from morning to 

night in no other employment than maflicring their af- 
fociates. The males, it feems, after the female is fecun- 

dated, become ufelefs, and even offenfive to the reft of the 

hive. The working bees, who had formerly been their 

nurfes, and hitherto had lived with them in the beft un- 

derftanding, all at once break loofe upon them with un- 

relenting fury, and in two or three days deftroy the whole 

in one general carnage +. 

Of the reafons alleged by the working bees for. this 

maflacre, we are altogether ignorant ; ‘we know not upon 

what claim their power of life and death over the males 

is founded, farther than that nature feems to have grants 

ed fuch a right, by giving them power to exercife it. 

Thefe, however, are not the only combats in which the 

bees are engaged: The working bees of the fame hive 

often quarrel, and challenge each other to battle. Long 

do they ftruggle in defence and attack, like two fkilful 

pugilifts, the one endeavouring to find a place in the 

{caly body of his adverfary into which he may thrutt his 

fting, and the other as ftudioufly warding off the blow. 

The firft wound that takes piace puts an end to the en- 

gagement; and the victorious bee walks off, leaving his 

adverfary to expire in the duft. Sometimes three or 

four attack a fingle bee, without any defign upon his life, 

but with a view to force him to difgorge his honey ; and 

‘as 

+ Virgil was acquainted with this peculiarity. Fucosa prefecpibus ar- 

cent ignavum pecus. En. Lib. ii, ' 
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as foon as they have fucceeded, they lick it up, allowing 

the former proprietor to walk away. 

Battles far more fatal and general are occafioned when 

a neighbouring {warm, from poverty, or a principle of 

injuftice, invade a hive already occupied. Scarcefy have 

they entered the walls of the city, when a bloody en- 

gazement enfues: Thofe who have the right of poffeflion 

oppofe their invaders with all their forces, and with un- 

daunted courage ; not a minute pafies that you do not 

obferve a victorious bee dragging to the docr of the hive 

a dead adverfary, or one who is yet fruggling in all the 

agonies of death. Thefe engagements do not clofe but 

with the day; and before viétory declares for either party, 

they often coft thoufands their lives; for very often the 

one who has ftung its opponent leaves its weapon in the 

wound, an accident which proves fatal to itfelf. 

Infects of their own fpecies are far from being the only 

enemiés which the bees have to fear; worms, wafps, hor- 

nets, and infects of different kinds, never fail to make 

their way into the hive, wherever any rent or crevice is 

left open. When attacked by thefe robbers, they perifh 

in the unequal combat; and when dead, their bodies are 

ripped up, in order to extract from them the honey they 

contain. Apprifed of the fatal confequences of admitting 

them into the hive, the bees carefully fill up every chink 

and crevice, not with wax, but with the glutinous matter 

that exfudes from certain trees, a fubftance ftill more te- 

naceous. When a bee enters the hive loaded with a 

quantity of this ftuff, it is met by others, who take fmalt 

particles of it, and apply it to the fides of the part to be 

ftopped up, till they are entirely clofed. 

A {warm of bees, however numerous, as we have al- 

teady feen, all owe their birth to a Single female. This 

Vor. TH, ; OL queen, 
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queen, which Virgil, and the other writers of antiquity, 

have charged with all the cares of government, is indeed 

bufily occupied, but in functions of a different kind; and 

thefe are, the produdtion of a vaft number of eggs, which 

ihe continues to drop, one after another, into the empty 

cells, during a confiderable part of the fummer. This 

animal, which is fo amazingly produétive, on being open- 

ed, has been found to contain upwards of five thoufand 

eggs, all of a fize fufficient to be perceptible. If we 

miake allowance for thofe that were already dropped, and 

many more not yet formed fo as to become perceptible, 

we fhall no longer deem it incredible, that this animal 

Should in one feafon become the mother of fo many thou- 

fands. The moft numerous hive is far inferior to the 

number of {pawn that have been taken from the belly of 

a {mall fihh, During the whole time that the female 

goes from cell to cell depofiting her eggs, fhe is accom- 

panied by the working bees, who tend her with the moft 

officious care. And as the males and females are pro- 

duced by her of a fuperior fize to the reft, the working 

bees, as if apprifed of the circumftance, conftru& a few 

cells larger than the reft; and what is flill more remark. 

able, the female herfelf knows which of the embryos are 

to become of her own fex, and accordingly depofits them 

in cells of a fuitable capacity. The cell which is to con- 

tain the future queen bee is of a ftructure different from 

all the reft ; and in building it, the labourers abandon 

the hexagonal fhape which is beft adapted to the faving 

of iabour, and of wax; nothing, in this inftance, feems 

to coft them too dear: The cradle of their future queen 

confumes as much as a hundred or a hundred and fifty of 

the ordinary cells. 

From ua 

i a 
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From the great number of males in each hive to a 

fingle female, the ancients were induced to believe, that 

fecundation among thefe infeéts was not accomplifhed by 

any act of copulation, but that it was ‘performed by a 

vivifying liquor {hed upon the ova in the cells : But this 

Opinion was overthrown, as foon as it was obferved, that 

for nine or ten months in the year there was no male in’ 

the hive. Swammerdam, who could not obferve that in 

thefe animals there were any parts of generation }, there- 

fore fuppofed, that the female was impregnated folely by 

the effluvia of the male bees. The obiervations made by 

Reaumur have removed thofe difficulties with which this 

part of the hiftory of bees feemed to be attended. The 

female, who is furrounded by fo many males, inftead of 

being fatigued and perfecuted by their importunities, is 

obliged to carefs and inflame the paflions of thefe drones, 

who are the moft cold and indifferent of all their fex. 

She mounts upon their backs, and pufhes her gallantry 

to what may: be deemed indecency ; at length her allure- 

ments produce the defired effect, and copulation is per- 

formed. 

The female thus impregnated proceeds to lay her eggs, 

which are round and oblong, rather thicker at the one 

end than the other. Each is depofited in a feparate cell, 

except upon fome occafions, when the induftry of the 

working bees has not been {ufficient for the fertility of 

the mother: She then lays two or three in a fingle cell ; 

the fupernumeraries being afterwards carried away and 

placed by themfelves, as foon as new cells are provided. 

The fingle egg which remains is faflened to the bottom 

of the cell by the {mall end, the only part which feems 

3°h2 to 

7 Biblia Nature, 
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to touch it. In a fingle day or two after being piaced 

there, it produces a worm, which the working bees take 

care to fupply with fuitable food, confifting of a whitith 

liquor, which ferves it at once for fubfiftence and a bed ; 

for it lies upon it, folded up like aring. In the {pace 

of fix or feven days more, the whole of its growth is 

completed ; and the bees, who know the time at which 

it no longer needs to be fupplied with food, ceafe to 

carry it any more. The laft office which they render it, 

is clofing up the mouth of the cell, which is done with 

wax. 

In the mean time, the young animal within, which 

hitherto was almoft entirely inactive, begins to {pin filk, 

and line the infide of its habitation, as a preparative to its 

entering into the chryfalis ftate, in which it. for a while 

remains. Thus, in the fpace of about three weeks after 

it was firft dropped into the cell, the young bee is ready 

to make its appearance as a winged animal. The firft 

employment, after it has arrived at that period, is to 

gnaw off the wax with which the meuth of its cell had 

been flopped up. On its firft iffuing from the cell, the 

whole body is wet with the humid fubftance of the cell ; 

but the affeGtionate bees flock around, and with their 

trunks affift it in wiping off the moifture. The wings 

grow dry, and the limbs firm; and in the courfe of the 

fame day, it iflues forth with the labourers to collect wax 

and honey, and thereby to make returns to the fociety | 

for the care with which it has been reared. 

Thus, after the commencement of fummer, the number 

of bees daily continues to increafe, till, by the month of 

Fune, they have become fo numerous, that the fame hive 

ean no longer contain them. The only meafure which 

then 
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then remains to be adopted, is, to divide ; and in an in- 

ftant, a large colony prepares to abandon for ever the 

place of their nativity, and to follow a young queen in. 

forming a new efiablifhment for themfelves. 

It is not merely the number of bees in a hive that de- 

termines them to fwarm; that event depends on the 

young female, who muft not only be fufficiently ftrong to 

lead the colony, but muft alfo be impregnated ; for upon 

that circumftance depends the whole hopes of the future 

progeny : But no fooner do all thefe predifpofing circum- 

ftances concur in a hive, than it prepares immediately 

for colonifation. In the evening before that eventfal 

period, indication of their intentions is given, by an un- 

ufual noife and hurry within the hive. All the morning 

of next day pafles without hardly a fingle bee going to 

colleé& honey. Thofe who are to leave the hive are pre- 

paring to take their departure; while thofe that remain 

behind defer their operations, till their companions, . by 

their leaving them, have afforded fufficient room. 

It is in the great enterprife of colonifation that. the in- 

fluence of the queen bee is moft clearly feen: Wherever 

fhe alights, there the whole {warm take up their abode, 

and all cling around her body. If the is removed, they 

all fly in queft of her: if put into a hive where fhe has 

not been placed, they either forfake it or die. Hence 

the art of thofe perfons is explained, who go about fhew- 

ing bees, making them alight on different parts of their 

body, and follow them for any length of time. They 

have poflcflion of the queen bee; and by that means can 

influence all their movements. 

When a {warm thus migrates from the parent hive, it 

frequently happens that more than one female accompa- 

nies 
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nies it: The profperity, however, of the new colony re«# 

quires that there fhonld be but one; one only is accor- 

dingly preferved. Ina fingle day, all the reft are put to 

death ; and it is found that the one which is {pared is the 

belt entitled to reign, becaufe fhe is moft fertile, or near- 

eft her period of giving a new. progeny to the fociety. 

‘The young females in the old hive, if any remain there, 

fhare not a more happy deftiny ; all the fupernumeraries, 

hike thofe in the fwarm, are put to death. 

We have already remarked that the bees have many 

enemies ; and in fome feafons, we are told, they are liable 

to fatal difeafes: but of all their deftroyers man is the 

greateft, from that barbarous avidity which gives rife to 

the practice of killing every hive that has colle&ted a fuf- 

ficient quantity of honey *. In the winter feafon, cold 

or hunger are the feourges which often deftroy fuch as 

our rapacity has fpared. In fheitering them from the one 

of thefe evils, we often expofe them to the other. Too 

great a degree of cold makes them perifh+: If placed in 

a fituation too warm, they are awakened from their tor- 

pid ftate, and devour their food with an appetite which 

foon brings on a famine. Experience is the only guide 

that can prevent the bee mafier from falling into thefe 

extremes. 

In Egypt and in Greece, where the collection of honey 

was deemed a trade of importance, the hives were regu- 

larly removed to a different part of the country, when 

the flowers had faded in another. It was for this pur- 

pofe, 

%* Reaumur advifes the French government to infli@ an arbitrary pu- 

nifhment on all who /mocked bees. Tome V. p. 666. 

+ The ancients were of opinion, that bees benumbed with cold might be 

eflored by hot afhes, Vid. Columcla & Varo, 
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pofe, that boats flored with hives were fet afloat on the 

Nile, gradually bringing the infects within the reach of 

freth food as the old was exhaufted. <A fimilar method 

was fome time ago practifed in France by a perlon who 

had fix or feven hundred hives in his poffeflion +. 

Such are the outlines of the hiftory of the domettic 

bee, an infe& to which we are indebted for two material 

articles of our enjoymeat, wax and honey. The genus 

of infe&ts to which it belongs is diftinguithed into fifty- 

five different fpecies, all differing in their manners, as 

well as their external form. ‘Their common characters, 

in which they all agree, are, a mouth furnifhed with jaws 

and a probofcis, inclining towards the body, and inclofed 

in a fheath; wings which are extended, and. without 

folds ; three ftemmata on the head, and ftings carried ia 

the other extremity by neuters. 
Apis mellifica, the domeftic neuter bee. This animal 

is fo generally known, that no defcription of its parts is 

neceflary. | 

Apis mas, the male bee. This fpecies has no fting, 

nor are its feet or roftrum fitted for the collection of wax 

or honey: it is larger than the common working bee: it 

hovers upon flowers ; and its only office is impregnating 

the female. 

Apis regina, the queen bee. ‘This animal is eafily di- 

ftinguithed by her great length of body, and the fhortnefs 

of her wings, which the never ufes but when employed 

in leading out a young fwarm. 

Apis mufcorum, the humming bee}. The three for- 

mer infects, as they breed together, may all be deemed of 

the 

4+ Reaumur, Tome V. Pref. p. 40. 

¢ Syft, Nat. Ord, Y, Gen. vii. fp. 46, 
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the fame fpecies: this is larger in fize, and more varie=" 
gated in colour: It conftructs its neft in a hafty naanner, 

of piles of mofs, collected in the meadows. ‘The vault- 

ed roof proves a fecurity again{t rain, and the flooring of 

mofs below preferves the neft from damps. 

The female bee collects unwrought wax, and a {pecies 

of honey, in a few cells coarfely conftructed, and there 

fhe lays her eggs; the hive gradually increafing, till it 

contain fifty or fixty bees, which, by the frofts and rains 

of winter, are almof wholly deftroyed. A few impreg- 

nated females furvive the feverity of the feafon, and build 

new nefts in the fpring, witch are to be the cradles of 

new hives. Jlield mice, hornets, and ants, often plunder 

from thefe induftrious animals the little veflels of honey 

which they had laid up for the winter f. 

+ Barbut, p. 268. 
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Genus 1X,—Formica. The Ant. 

‘Tue charaters of this remarkable tribe are, a {mall 

erect fcale between the thorax and abdomen; truncated 

or broken antenn, having their firft articulation longer 

than the reft; the females and neuters armed with a 

fting, which is concealed in the abdomen. The males 

and females have wings, while the neuters are apterous *. 

In the Syitem of Nature, there are enumerated eighteen 

different fpecies of the ant; of thefe, the largeft is the 

hippomyrmex, or horfe ant, which is found in the hol- 

low trunks of rotten trees. The head is black, and the 

thorax ferruginous; the feet are of the fame colour, 

while the abdomen is brown: The ereé fcale between 

that part and the thorax, is oval, entire, pointed, and 

round +. The other animals of this genus moft common, 

are, 

The larger and fmaller red ants. Thefe are found in 

woods, or under heaps of dry earth, and are the mott la- 

borious and induftrious of the whole infeé& tribe: under 

thefe characters they are frequently alluded to by almoft 

every writer of antiquity. 

Nor. tl. 3U The 

* Syftema Natura, Ord, V. Gen. ik. 

+ Vide Rai Inf. p. 79. 
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The ants neft is in fa& a fmall well regulated commons 

wealth, refembling in many refpeéts that of the bees. 

Like them, they are continually employed in labour, and 

have a large proportion of the citizens neuters, whofe 

fole employment, like that of the working bees, 1s col- 

le&ting food for the fociety. The males and females have 

wings, and feem deftined for higher enjoyments, as well 

as more noble occupations. Their operations are all 

conduéted in peace, union, and good underftanding ; 

though, if we are to credit the wife man as a naturalif, 

they have no guide, overfeer, or ruler *. 

When they have chofen their ground for forming an 

eftablifhment, which is generally fome dry and funny ex- 

pofure, all are employed in digging their retreat, to the 

depth of about a foot or more: They feem to take 

neither reft nor food till it is completed ; and to prevent 

diforder or confufion, their police afligns to every one his 

tafk. While one loofens the earth, another carries it 

away, and is met by others returning for a new load. 

Within this hollow cave, when formed, thefe infe&s 

all live in fociety, and fhelter themfelves from the feveri- 

ty of winter. Jiven after the edifice is conftructed, there 

is not a day allotted for reit, fo long as the weather will 

permit them to go abroad. ‘They are continually wan- 

dering about in queft of food, and carry all day each his 

burden into the neft. Should one chance to meet with a 

booty which is too large for him to remove, he is foon 

perceived by the reft, who come in legions to gnaw it 

into fmaller pieces, or to aflift in rolling along the un- 

wieldy 

* Vide Solomon, Prov. chap. vi. g. Go to the ant thou fluggard, con- 

fider her ways, and be wife; which having no guide, overfeer, or ruler, 

provideth her meat in the fummer, &c, 
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weildy mafs. Corn and feeds form an acceptable food ; 

but as they are alfo carnivorous, they devour frogs and 

lizards when delivered over to them, or unable to defend 

themfelves. 

Later naturalifts have aflerted, that all the food colled- 

ed by the ants during the day, is depofited in the com- 
mon hall, and devoured every evening, or diflributed to 

the young ; and that, in winter, they pafs into a torpid 

and benumbed ftate, in which they are incapable of tak- 

ing any food *. This, however, is contradicted by the 

voice of all antiquity, Horace recommends its example 

to the mifer, as being noted for liberally enjoying during 

winter, whatever had been amafled by its own induftry 

in the mild feafon }. 

We confefs our incapacity to decide this matter; but 

having been unable, after all‘ our refearches, to find out 

the ant’s winter ftore, we are rather inclined to think that 

in that feafon they either ufe none, or are {fatisfied with 

what they can occafionally precure. 

The eggs of thefe infects are depofited pretty early in 

the {pring ; and in order to provide the neceflary warmth 

for their young, the old ants are feen carrying them out 

to expofe them to the heat of the fun. The worms go 

into chryfalids, and are metamorphofed in their own {kin. 

When about to iflue forth into new life, it tears this, 

white covering, and comes forth a perfe&t ant. The ants 

aU 4 copulate 

* Barbut, and many other naturalifts. 

+ Sicut 

Parvula, nam exemplo eft, magni formica laboris 

Ore trahit quodcunque poteft, atque addit acervo 

Haud ignara, ac non incauta futuri. 

Qua, fimul inverfum contriftat aquarius annum 

Non ufquam prorepit, & iJlis utitur ante, 

Quefitis fapiens. Lib. I. Sat. i. 1. 334 
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copulate in the air; and the females, who are the {mal- 

left of the race, feldom repair to the common habitation : 

What is their deftiny, whether they die by the feverity 

of the winter, or fall a facrifice, like the bees, to the 

mercilefs fury of the labouring ants, is not afcertained *. 

We have already had occafion to remark the fondnefs 

of thefe infects for the faccharine liquor that exfudes 

from the plant loufe : it is in queft of that food that they 

are frequently feen on plants, in the company of thefe 

infedts. In Swztzerland, however, they are tranfported 

to trees for a different purpofe; the deftruétion of cater- 

pillars, and other vermin. A bag filled with ants is 

faftened to a tree, with a {mall hole purpofely left open 

for them to creep out; they fpread along the tree, and 

are prevented from leaving it, by a quantity of pitch with 

which the ftem is covered. Rather than die by famine, 

they go in purfuit of the caterpillars among the leaves, 

and devour them. 

¥ Barbut’s Gen, Infect. p. 280. 
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Genus X.—Mutilla. 

A Frew only of this tribe are winged ; in thofe that are 

provided with thefe inftruments, they are refplendent like 

pearl, and laid horizontally upon their backs. The an- 

tennz are broken, and have the firft articulation longer 

than the reft ; the body is covered with down; the tho- 

rax is obtufe at the bafe; and the fling is concealed 

within the abdomen *. 

The common refidence of the mutille is upon the 

ground, below mofs, efpecially where there is a hollow 

{pace between the mofs and the earth. They are gre- 

garious, and when difturbed in their retreats, they make 

their efcape by running very fwiftly. The mutille, for 

the greateft part, are inhabitants of foreign climes; that 

moft frequently feen in Britain is, 

The mutilla Europea. The thorax of this infe& is a_ 
deep yellow, mingled with bleck velvety down ; the pre- 

vailing colour of the abdomen is black, but is adorned 

with two, and fometimes a greater number of yellowith 

white bands ; the antenne are black, and bending ; the 

legs of the fame colour, and hairy; the eyes are of a 

beautiful pearl white, fhining from a head of a coal 

black. 

* Syft. Nat. p. 966. 
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OrDER VI.—Depierous Infect: 

"Tu1s order comprehends all the numerous races of flies, 
tipule and gnats, which are characterifed by having only 

two wings: Below each of thefe there is placed a halter 

or poifer, which is terminated by a knob, and has its 

bafe concealed under a little fcale *. 

* Syft. Nat. Ord, VE. 
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Genus l—Ocfrus. The Gad Fly. 

"Tuts infe& has no mouth, nor any vifible probofcis: in 

place of thefe are three fmall points. Upon the head, 

there are three ftemmata, or {mall eyes; the antennz are 

fetaceous, and commonly fhort. 
Oefter bovinus, the ox gad fly. This large fpecies pe= 

netrates through the fkin of cattle, and depofits its eggs 

there. It has no mouth, black eyes, a yellow thorax, 

and pale-coloured feet ; the wings are membranous, and 

interfperfed with fmall black {pots *. 

Oeftrus rangiferus. This fpecies frequents the backs 

of rein-deer, efpecially thofe that are tamed, and depofits 

its eggs there ; it is twice the fize of the former, and c:l< 

led by the Laplanders curbma +. The wings are withs 

out fpots, and the bedy is covered with a yeilowilh 

down. 

Geftrus ovis, lodges in the nofes of ruminating animals, 

particularly of the fheep, and is therefore called by the 

Swedes, noofmaliken J. To this tribe 1s alfo added the 

ceftrus hemorrhoidalis, which makes its way into the 

anus of the horfe, in order to depofit its young §. 

In the economy of nature, there is nothing appears 

more furprifing than that inftin@& by which certain ani- 

mals are directed to depofit their young in the only place 

I where 

* Rai Inf. p. a71, & Derham’s Phyfico Theol. L. 8. c. 6. 

+ Fauna Suec. N. 1025. + Reaumur, Tome IV. 

§$ Voyage de Gotlande, 377. 



523 THE GAD FLY. 

where they can find fuitable food, and neceflary warmth. 

The young of certain flies are only capable of fubfifting 

below ground, and of deriving food from a certain flower, 

the narciflus. The mothers of thefe depofit their eggs in 

the roots of that plant. Other flies enter the anus of 2 

horfe, becaufe their young are only capable of fubfifting 

in the entrails of that animal, where they remain till 

they are about to be metamorphofed, and are then eject. 

ed with the dung *. Others are provided with a curious 

inftrument, by which they perforate the hides of eattle ; 

and in each hole thus made, they depofit an egg. 

Each of thefe worms, after being hatched, finds itfelf 

furrounded with its proper food, among which it grows ; 

and the cell increafes in fize at the fame time, till it 

fometimes reaches the bulk of an egg. The wound be- 

comes filled with purulent matter; and the opening 

from which it runs ferves to fupply the infeé&t with air. 

After the worm has grown there to its full fize, it needs 

a place more dry, and of lefs heat, for its metamorphofis; 

it then drops from the orifice of the wound, and betakes 

itfelf to fome hole, or other retreat, where it is tranf- 

formed. 

An inftin& as fingular as any of the former is that by 

which fome flies are direéted to the nofe of a fheep, a 

goat, or a deer, to lay its eggs. It is in the frontal finus 

of thefe large animals, that the worms produced by thefe 

eggs are deftined to fearch for ,the only food capable of 

fupporting them. Some of thefe worms, after being 

ejected from this flrange nidus, become covered with a 

hard fhell, in which their laft change is completed. Na- 

ture, which provides for every exigence, has furnifhed 

this 

* Reaumur, Tome IV. Mem. xii, 
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this fhell, which is of a texture too hard for the animal | 

to break, with a valve at one end, faftened only by a 

fmall thread. At the firft effort for freedom which the 

young z{trus makes, the door gives way, the prifon 

opens, and the infect flies to thofe woods and meadows 
that were frequented by its anceftors *. 

: Reaumur, ubi fupra, 

Vou, IIT. 3X 
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Genus I1.—Tipula. The Crane Fly. 

if this tribe, the mouth is a prolongation of the head ;: 

the probofcis is fhort, and bent inwards ; the upper jaw 

being arched: All the different fpecies, which are no lefs 

than fifty-eight, have two palpi, which are incurvated, 

and longer than the head *. The whole genus is readily 

diftinguifhed by the enormous length of their legs, by 

which they are enabled to walk among the grafs, as men 

are affifted by ftilts in pafling through marfhy ground. 

The tipula maxima of Ray is one of the largeft feen in 

this country: The wings are variegated with brown and 

white; the body and abdomen are of an afh-coloured 

brown f. 

Tipula crocata, the faffron crane fly. This elegant’ 

fpecies has the thorax and fcapuli of black hue; the belly 

faffron: the wings are marked each with a fmooth re- 

fplendent {pot of a brown colour ; the reft of the wings 

are yellow, and the ainuli of the abdomen are ditingnifh- 

ed by alternate bands of yellow and black f. 

The afh-coloured tipula is mentioned by Goedart §, 

Lewenbock J, and Reaumzr ||. The whole body is of an 

afhs 

* Syft. Nat. p. 970. + Rai. Infect. p. 72. No. % 

¥ Actes d’Upfal, 1736, p. 30. § Part IL. p. 165. 

4 Epift. 1693, Dec. 20, f| Tome IV. 
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afh-colour; the wings of a water-colour, having a brown 

longitudinal bar upon their exterior parts. 1t is found 

among garden plants. 

The larger tipule are known by the name of Semp- 

ftreffes ; the fmall by that of Culiciferm. The latter, in 

fine fammer evenings, flutter about the fides of rivers in 

legions. The fhrill noife which they make with their 

wings is not very difcernible unlefs they are very near. 

They are fometimes taken for gnats ; but they want their 

probofcis, and their manners are far more inoffenfive. 

The tipule, before they become inhabitants of the air, 

creep in the form of grubs: Thofe of the larger kinds 

dwell in holes of decayed willows, where they change 

anto chryfalids. In that ftate, they have the power of 

breathing through fmall curved holes. The larve and 

chryfalids of the {maller tipule are generally found in 

water ; they are extremely various both in colour and 

form: Some have cylindrical tubes through which they 

breathe, even while confiderably immerfed in water, by 

ftretching their points to the furface*. They fwim with 

great nimblenefs, but feldom forfake the. hole they have 

dug in the bank of the tiver. There are others of thefe 

animals that {pin a filken coat, that receives part of their 

long body before their transformation. After thefe ope- 

rations are performed, all of them renounce their reptile 

and aquatic life, having received inflruments of flight 

from the hands ofnature. ‘heir frame is then fo weak, 

that a touch is enough to cruth them. They are fome- 

times of a beautiful green, fometimes coal black ; but the 

moft remarkable are thofe whofe fore legs, though ex- © 

tremely long, do not touch the ground, but move in the 

3X2 alg 
Ny 

¥ Reaumur, Tom. V. Mem, i. 
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air like antenne. In this their laft and moft perfect 

ftate, the tipule being provided with proper organs, ap- 

ply themfelves to the important work of propagation ; 

and having provided for another generation, their fhor¢ 

exiftence draws to a clofe *. 

* Barbut, Gen. Inf, p. 294: 
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Genus II. Mufca. The Fly. 

"Tus numerous tribe is charaGerifed by that foft and 

flefhy probofcis which forms the mouth, and by being 

deftitute of palpi. There are about an hundred and 

thirty different {pecies of flies already known to naturale 

ifts, who have divided them into two grand fections ; 

thofe with filiated and fimple antenne, and thofe whofe 

antennz are furnifhed with a lateral hair or feather *. 

Nothing fo clearly demonflrates the imperfection of 

the {cience of entymology as the fmall number of flies 

that have been hitherto defcribed by naturalifts. ‘The 

Syftem of Nature in its laft flate of enlargement, was 

fuppofed to contain the moft accurate and complete enu- 

meration of infedts that has yet been publifhed: Mr. 

Harris, however, in his Expofition of the Engli/b infe&s, 

defcribes a greater number of flies indigenous in this 

country, than the Swedz/o naturalift had difcovered on 

the whole face of the globe. Ezgland is at the fame 

time far from being the moft productive country of thefe 

animals. In Spain, they were formerly fo numerous, 

that the fly-catcher, we are told, was not only a profeflion, 

but a number of men were commiflioned by government 

to give chace to thefe troublefome invaders. In all hot 

climates they multiply to a degree almoft intolerable, 

and 

* Syft, Nat. Ord. VI. Gen, iii, 
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and are extremely deftructive to butcher meat, and other 

kinds of provifion. 

Next to the number of flies, their variety claims our 

attention. The different {pecies are extremely diverfified 

in their external form, their flruture, their organization, 

their metamorphofis, their manner of propagating their 

{pecies, and in providing for their pofterity, A full ex- 

planation of thefe different parts of their economy, would 

require a large volume, and would conftitute a narrative 

to many readers not uninterefting. Such an undertaking, 

however, is inconypatible with the limits prefcribed to 

our work. : 

Some of thefe infe&ts have trunks inftead of a mouth ; 

others have that organ armed with teeth ; and many have 

both a mouth and a trunk. The probofcis of flies is a 

machine contrived for pumping the blood from the vef- 

fels of large animals, and the ne@tar from the petula of 

flowers ; and the fcience of hydraulics has not enabled 

men to conftruét machines more complicated, more ex- 

actly arranged, or better adapted to thefe purpofes. Some 

of them poflefs confiderable firmnefs and folidity, thofe 

efpecially that are deftined to pierce the tkins of cattle. 

In order to fee them at work, all that is neceflary is to 

expofe a fyrup to attract them, and to take up a lens for 

their infpection. 

Each eye of the fly contains in it an affemblage of a 

great number of {mall ones, which probably have the 

effe& of multiplying the furrounding objedts, and creating 

reprefentations of them, which the experience of the in- 

fe&t corres *, From the eye, if you pafs along and fur- 
“ vey 

vd, 

® Reaumur, Tome IV. Mem. vi, 
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vey the body, you find it provided with the organs of 
fe{piration. Four {mall ftigmata, for this purpofe, are 
found upon the thorax, and a greater number difperfe 

over the annuli of the abdomen. The covering of the 
different parts of the abdomen are fcaly, and do not con- 

fift all of one piece, but admit of the contraction and di- 

-Tatation of that part, according to the circumftances of 

the animal. Each of the feet terminates in a fmall bunch 

of fete, refembling a brufh. 

The interior organization of this genus, when examin- 

ed with a pfoper apparatus, prefents two pulmonary facs 

of a white colour, arranged longitudinally along the body. 

As the bodies of fome fpecies are diaphanous, the a€tion 

of the heart may alfo be difcerned, as well as the liquor 

it contains, continwally driven along the great artery 

leading to it, and returning by the fame courfe*. During 

their larva ftate, the flies in general go through a greater 

variety of metamorphofes than even the filk or butterfly 

worms: During their progrefs from the vermicular to 

the chryfalis ftate, they pafs through an intermediate 
change, unexperienced by other infe&ts. From the fhorte 

nefs of their lives, all thefe viciffitudes muft rapidly fuce 

ceed each other: this circumftance, however, does not 

prevent many fpecies from conftru@ting a’coque for their 

Taft metamorphofis, of a curious fabric. The greater 

part of thefe coques are of filk, with a mixture of other 

materials ; thofe, indeed, moft common with us, ferve 

themfelves with their own fkin, which becomes an ins 

¢eruftated covering to protect them during their dormant 

and aurelia flate. 

Wher 

* Idem, ubi fupras 
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When the different members have acquired fufficient 
firmnefs,-the fly is ready to burft from its fhell in its 

winged form. The covering of the chryfalis, efpecially 

of thofe who are metamorphofed in their own fkin, feem 

to prove, by their hardnefs, an effectual bar to that event, 

About the time, however, of its change, the head of the 

fly is capable of being fwollen and dilated in an unufual 

manner; and it is by means of this dilatation that the 

fly burfts its covering, and opens a paflage for its 

efcape. 

The food of flies is as various as their different kinds ; 

fome being fupported wholly by vegetable fubftances, 

while others are carnivorous ; and among the latter there 

are fome.who only devour flefh in a flate of putrefaction. 

Dung, and vegetables in a fimilar fate, are the favourite 

meals of others. In the hiftory of the eftrus, we have 

already noticed that inftin& by which the females are di- 

rected to depofit their eggs within reach of food proper 

for each fpecies +. 

The female flies are all fecundated by copulation; an 

ac in which the moft incurious obferver muft have fre- . 

quently feen them engaged. The obfervations of Reav- 

mur feem te prove, that the females of fome kinds take 

that part in the act of fecundation which is ufually per 

formed by the male in other animals; and that it is her 

extremity which penetrates into the body of the male. 
The far greater part of infects are oviparous ; fome, how- 

ever, belonging to this genus bring forth living young: 

But what appears moft unaccountable is, that fome appa- 

rently of the fame {pecies are viviparous, while the reft 
oe 

t Page 97. 
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lay eggs; a circumftance that fhews tlie futility of our 

attempts to arrange them. Some of the viviparous flies 

poflefs a degree of fecundity that muft appear altogether 

incredible to thofe who have not been verfant in the itudy 

of infe&ts. Some of them have been found to contain in 

their body no lefs than twenty thoufand living animals 

at one time *, 

Mufea domeftica, the houfe fly. The thorax of this 

[pecies is brown, having upon it four occult dark lines ; 

the abdomen is of an orange brown, with a few fpots of 

black. This fly feldom makes its appearance before the 

month of Fuly +. 

Mujfca vefpe fimilis, the wafp fly, entirely refembies 

the animal whofe name it bears; the head is lemon co- 

loured; the antenne are brown; the thorax and abdo- 

mien are black, the latter marked with tranfverfe bands of 

yellow. 

Mufca pellucens, the tranfparent fy. The thorax is 
black, partially covered with a few brown hairs, and ha- 

ving the point fometimes yellow: The abdomen has its 

under part black, the upper white, and is tranfparent 

both above and below f. 

* Reaumur, Tome IV. Mem. x: + Harris's Inf. p. 144 

¥ Barbut’s Gen. Inf. p. gor. g 

Vou. III, 3x 
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Genus 1V.—Tabanus. The Horfe Fly, or Flogg. 

"Tae infedts of this genus are the great tormentots of 

horfes and black cattle; their probofcis is fhaped like 

fting ; and with it this fly fucks out the blood of larger 

animals, which 1s its favourite food. Notwithftanding 

its diminutive fize, and apparent infignificancy, it engages 

with the bull, and at once enjoys the honours and the 

fruits ef victory: For in {pite of all his efforts, it gluts 

nfelf with his blood. Cattle, either when intended for 

fattening or for milk, are greatly harrafled and injured by 

thefe infects in the hot months ; and whoever would pre- 

vent their mifchief, would certainly be entitled to thofe 

honours and rewards that are due to the difcoverers of 

ufeful improvements in rural economy. 

Tabanus hovinus, the ox fly. In this fpecies the head 

is grey ; but the eyes, which occupy the greater part of 

it, are brown. ‘The thorax 1s of a grey colour, and the 

abdomen yellow. 

Tabanus niger, the dark brown. This fpecies varies 

confiderably in colour ; fomedefcribe it as approaching to 

black; others grey *, and fome dark brown. The 

Wings are grey ; the feet brown; and the fegments of the 

abdomen are black, with a clay coloured edging upon 

each. ‘This infect 1s a great tormentor of the rein deer 

in Lapland +. 

* Fauna Swecica, Ord. VI. Gen. vii. { Regne Animale, p. 198. 
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Genus V.—Culex. The Gnat. 

“Tne infe@s of this tribe are extremely numerous, and 

univecfally known, by the uneafinefs they occafion. The 

Swedi/b naturalift only enumerates feven fpecies; but 

there are fome places in America where a number of non- 

defcripts might certainly be found. The genus is dif- 

criminated by the mouth, which confifis of a flexible 

fheath, inclofing briftles pointed lke ftings. The an- 

tennze ef the males are filiform, thofe of the females 

feathered *. | 
In their larva ftate, thefe animals are aquatic: During 

the greater part of fummer, all ftagnated waters are full 

of their {mall worms, hanging with their heads down- 

wards, while their hinder parts reach the furface of the 

water. In this ftate, the ftigmata, or organs of refpira- 

tion, are fituated near the anus ; and hence the reafon 

why thefe parts are frequently feen within reach of the 

atmofphere. It is in this ftate, too, the gnat is provided 

with fmali fins on its fides, to enable it to go in queft of © 

food. 

After having remained in the ftate of larva for near 

twenty days, thefe infects are transformed into chryfalids, 

in which all the limbs of the winged gnat are diftinguift~ 

able through the diaphanous robe with which they are 

then fhrouded. After remaining three or four deys 

3 Y2 wrapped 

* Syft. Nat. p. 1002. 
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wrapped up in this fpiral manner, they become gnats, and 

afcend into a new element. No fooner does the chryfalis 

reach the furface of the water, than the infe@ with its 

head burfts the fhell, which then ferves it for a boat, of 

which the wings are the fails. If in this critical moment 

a breeze arife, it proves to thefe pigmy failors a dreadful 

hurricane; for it overfets the little bark, and the infec 

not being yet difengaged from it, fuffers a fatal fhipwreck. 

If, however, the weather prove calm, the gnat makes a 

more profperous voyage: Having time to dry his wings 

before leaving the boat, he is enabled to mount into the 

air; where, contemptible as he may feem, he foon be- 

comes the inveterate tormentor of the lords of the crea- 

tion *. 

Culex cinereust. This fpecies is the moft numerous 

and common ; it is called by the Swedes Mygg }, a name 

it has alfo received in fome parts of Britaiz. The body 

is of an oblong fhape, and the colour is cinereous. It is 

_this fpecies which, towards evening, 1s fo troublefome ta 

man and other animals. Its efforts are far more feeble 

and temporary than thofe of the mufquito in North Ame- 

rica, where the inhabitants are obliged to have their beds 

clofe hung with a thin cloth, called Mufquito Curtains, 

to prevent their intrufion. ) 

* Reaumur, Tome IV. + Fauna Swecica. 

} Vide Flora Lapponica, p. 363, & Blankner, p. 172. 
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Gexvus VI.—E£mprs. 

Taz empis is diftinguifhed by that horny fubftance 

which forms the probofcis; it is bivalved, inclining 

downwards under the breaft, and is longer than the tho- 

rax; the valves are horizontal *. The antennez of thefe 

infetts are compofed of three articulations; the firft is 

long, the fecond fhort and globular, and the third much 

larger at its bafe than in the middle; from whence it 

again grows larger, and is finally terminated by a long 

fharp point . 

The empis, in its winged fiate, is feen frequenting 

flowers ; but its manners and refidence in its larva and 

chryfalis ftate are but imperfe&tly known to the naturalift. 
Empis livida. ‘This fpecies is of a leaden colour; the 

thorax is gibbous, of a pale green, and marked longis 

tudinally with three black lines: The upper part of the 

abdomen is dufky brown: and the legs, which are long 

and hairy, are of a deeper fhade of the fame colour. 

$ Lin. Syft, Ord. VI. Gen. vi, }. Earbut, p. grxs 
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Genus Vil.—Conops. 

‘Darre are thirteen different kinds of this tribe enume- 
rated by naturalifts, who have diftingutfhed them by a 

firiking charaGter drawn from the roftrum, which is por- 

rected, and jointed like the knee. Thefe infets are uni- 

verfally {pread ; and from their air and general appear- 

ance are commonly taken for certain kinds of wafps. 

‘They come later in the feafon than the horfe flies, but 

are much greater tormentors of the horfes, were they 

equally numerous. 

Conops vefpa. The antenne of this infe& terminate in 

a broad articulation, like the mouth: of a fpoon; and 

which, when clofely examined, appears very hairy. The 

feet and poifers are dun coloured; the thorax is varie~ 

gated with black and reddifh cafts of the fame colour, 

which alfo prevails in the abdomen. Thefe infects are of 

a large fize, and many of them adorned with very vivid 

and ref{piendent colours t. 

} Vide Barbut, p. gro, 311. 
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Genus VIL—Aflis, 

"Lats tribe is much more flender in the body than the 

preceding ; many of them are fuperior im length; and 

they all glow with the moft brilliant tints of green, 

purple, yellow, and brown. Thre generic characters are, 

a horny roftrum, porrected, ftrait, and bivalved f. 

Thefe animals are generally found in fwampy meadow 

ground, where, like the preceding tribe, they prove véry 

troublefome to cattle. They are provided with a fling; 

which infli&ts a very painful wound, if you incautioufly 

endeavour to lay hold of them. The probofcis, though 

fharp enough to perforate the thickeft fkin, is neverthe- 

lefs perforated, and fupplies the place of a pump, in fuck. 

ing out the blood of animals. 

Inufca crabroniformis {, the ferruginous afilis. The 

thorax is gibbous ; the abdomen oval, flender, and ta- 

pering§; the three firft fegments of the abdomen are 

black, the reft yellow ; the feet and wings are of an iron 

colour. The graziers imagine, and perhaps with juttice, 

that of all the infect tribe, this is the moft noxious to 

black cattle; the very noife of their wings fets them a- 

running ; and before they ftop, they generally make their 

efcape into a river, if any is near J. 

+ Syft. Nat. p. roc6. $ Vide Mouffet, p. 46. 

§ Actes d’Upfal, 736, p. 29. € Hoffnagel, t. 16. = his, 
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Genus IX.—Bombilius. The Buzz Fly, 

Tue Briti/ infe&ts of this genus, in the month of “pri/, 

are feen hovering about the garden flowers, generally in 

damp fituations. Even when in the ac of fipping the 

neCtarous dew from plants, they do not fettle, but keep 

conftantly buzzing upon the wing. They have no fting, 

and may be handled with impunity. 

The charaéters of this genus are, a roftrum very long, 

fetaceous, and porrected, formed by two horizontal 

valves ; antennz which are bent, fetaceous, and of a conic 

form ; three ftemmata, and two fpread wings. 

Bombilius medius+. The probofcis of this infe@ is 

black, and flender, fometimes divided in two at the ex. 

tremity, which extends nearly three fourths of the ani- 

mal’s length: the legs are of the fame colour, flender, 

and long in proportion to the fize of the infe&. The body 

is fhort and truncated ; the ground colour black, but co- 

vered externally with dun coloured tufty down; the 

wings are unufually long, dark, and dotted with brown ti. 

7 Syft. Nat. No. 2. + Barbut, p. 317. 
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Genus Xi—Hippobofca. The Horfe Leech. 

Tw the horfe leeches, the roftrum is of a cylindrical fhape, 

bivalved, and nodding: the feet are armed with claws 3 

and it is by means of thefe inftruments that they adhere 

to cattle and horfes, in fpite of every effort to rub them 

off. They abound in New Foref/t, Hamp/bire, and ren- 

der it a very uneafy pafture for cows. The horfe leech 

is covered with a cruftaceous fhell, which renders it diffe 

cult to be killed, and gives it the air of fome fpecies of 

the bugs. 

Hippobofca pedibus pidaGilis, the horfe leech with four 

talons on each foot. This fpecies is but too generally 

known, from its hoftilities againft every kind of cattle. 

It is fo tenacious of life, that it will live for a confider- 

able while after the head is cut off. The colour of this 

hippobofca is wholly grey *. There is a fpecies of thefe 

animals with fix talons on each foot, which is found in 

{wallows nefts ; it is much fmaller in fize, and has the 

extremity of the abdomen marginated f. 

* Ricinus volans of M. Frifch, p. 43. f Reaumur, Tome V. 

Vou. FHL. 3% 
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CHAP TPE RVI. 

Section I. 

OrvER VII.—Apterous Infecs. 

A mvttirartous group of animals are comprehended 

under this order, which are all characterifed by the pri- 

vation of wings in both fexes. All the varieties of crabs 

and lobfters are introduced by Lzzmeus into this clafs of 

the animal kingdom ; and that with great propriety, be- 

caufe they poflefs the antenne, thofe organs which are 

peculiarly characteriftic of the infe& tribes. 
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Genus L—_Lepifna. 

Tue infedts of this genus are diftinguifhed by poffefling 

fix feet formed for running ; a mouth furnifhed with four 

palpi; two of which are fetaceous, and two capitated. 

The body is covered with imbricated feales ; and the tail 

is terminated by briftly appendices +. 

The refidence of the lepifma is commonly in gardens 

and damp houfes. In the former, they retreat under 

mouldy boards or flag-ftones ; and in the latter, they are 

feen about window fafhes, and old boxes that have re- 

mained for fome time in a humid fituation. When their 

haunts are difturbed, they make off with fo great veloci- 

ty, that they are but feldom caught ; and when that hap- 

pens, they are often deftroyed, being, from their foftnefs, 

eafily crufhed. 

Lepi/ma faccharinat. The colour of this infect is a 

fhade of lead, brightening into filver: Its moft confpicu- 

ous member is the tail, which confifts of three long 

threads, flender and fine ; but if viewed with a microfcope, 

are covered with tufts of hair. The antenne of this le- 

pifma are long and filiform; in fome, they are nearly 

equal to the length of the body: The feet are fix in num- 

ber, prefenting a fhort and truncated appearance at their 

infertion: They are received into a groove in the body 

322 of 

t Syft. Nat. Ord, VII. Gen, i. } Syft. Nat. ubi fupra, 
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of the animal, where each has its origin, covered with an 

oval fcale. Towards the tail there are fix other appen- 

dices, much fhorter, which may be termed falfe feet, as 

they feem to give no afliftance to the progreflive motion 

of the animal *. ‘There are only three fpecies of this 

genus enumerated in the Syftem of Nature. 

* Barbut’s Gen. Infect. p. 322, 
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Genus I],—Podura. The Springtail, 

"Turan are above a dozen of different kinds of the fpring- 

tail; they derive their Eng/i/b name from their habit of 

bounding from the ground; an exertion which is per- 

formed by means of the forked elaftic tail which bends 

under the body, and ats like a fpring. The antennz of 

the {pringtails are long and fetaceous ; their fix feet are 

formed for running ; and their eyes are compofed each of 

eight facets +. 

Podura vitlofa, the rough fpringtail, 1s a Briti/b infect, 

and the largeft of the tribe known to us. The ground- 

colour is dark brown, mixed with a fhade of yellow, and 

variegated all over with ftreaks of black. The abdomen 

of this infeét alone is fmocth, the head being very much 

covered with hairs, which are fo deciduous, that they 

ftick to the fingers on handling the animal; the antenne, 

in the fubje&t we faw, confifted of four articulations, and 

were nearly as long as the body. 

This lepifma is generally found below ftones; but 

there are others of the genus thatfeem purely aquatic, and 

able to walk and fkip upon the furface with apparent eafe, 

It is this fpecies that we may obferve in the mornings 

affembling in pretty numerous tribes upon the banks of 

flagnated pools. Other {pecies refide among rotten bark, 

or decayed leaves ; and in Sweden there is a {pecies which 

runs 

¢ Vide Syft. Nat. p. tor3. 
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runs upon the fnow, but perifhes there as foon as it be« 

gins to thaw Fe 

Podura atra terrefris alba}. This fpecies frequents 

melon beds and hot-houfes; where, on watering the 

ground, numbers are feen jumping into the air like 

atoms: They are the {malleft of the podure, and of a 

white colour. 

4 De Geer, Actes d’Upfal, 1740, p. 54. ¢ Fauna Swee, Gen. iv. 
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Genus IIY.— Termes. 

"Tse difcriminating characters of thefe infects are drawn 

from the mouth, which is armed with two jaws; from 

the fetaceous antenne, and the fix feet, which are formed 

for waiking fF. 

There are only three fpecies of thefe fmall infe&s ; to 

one of which Zinneus has given the name of Pulfatoria, _ 

from its being fuppofed to imitate the tzcking of a watch, 

by firiking its head againft the wainfcot in the dead of 

night. This noife, fo alarming to fome fuperftitious 

minds, has been called the death watch, and is probably 

occafioned by the plinus one of the coleopterous infects. 

The termes pulfatorius varies in. its colour according 

to its refidence: When met with in houfes, it is com- 

monly of a whitifh colour; if found in the fields, as is 

fometimes the cafe, it tends more to 2 brown colour, and 

is fomewhat hairy {. 

+ Syft, Nat. p. rors. ¢ Barbut’s Gen. Infect. p. 326. 
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Genus 1V.—Pediculus. The Loufé: 

"Tur charaéters of this unfeemly tribe are, fix feet formi- 

ed for walking ; a mouth containing an exferted fting 3 

antenne as long as the thorax; and an abdomen depref- 

fed, and formed of different lobes or fegments +. 

It is remarkable that almoft every animal and vege- 

table is frequented by its particular loufe, although only 

about fifty diferent {pecies of this tribe have yet found 

their way into the fyftems of natural hiftery. Even man, 

whofe fancied prerogatives lead him to boaft of being the 

Jord of the creation, has often the mortification of being 

trampled upon by the moft defpicable of all animals. 

Pediculus bumanus, the human loufe. Of this infeé& 

there are two varieties; the one inhabits the head, and 

the other the body. No medical inguiries have yet found 

out why fome families of the fame tribe choofe thefe dif- 

ferent abodes. Infants and children are moft infefted 

with the former cf thefe kinds, and failors, foldiers; and 

old men are moft liable to be troubled with the latter. 

Cleanlinefs is the bef antidote againft thefe hideous ins 

truders; and their naufeous fociety feems a very proper 

punifhment inflited by nature on its negle&t. The pthi- 

riafis, or loufy difeafe, though very little known in latter 

times, was not unfrequent among the ancients. Herod, 

Antiochus, Callifbencs, and Sylla, with many others, died 

of 

+ Sy. Nat. p. 12¢« 
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of this diforder. It is uncertain whether this is to be 

afcribed to their inattention to cleanlinefs, their fearcity 

of linen, or their ignorance of the ufe of mercury. Howe 

ever this may be, there is no perfon in our climate at- 

tacked by thefe animals, except fuch as by floth and 

naftinefs invite their company. 

We will {pare our readers the trouble of perufing a 

more minute defcription of this motly tribe: Such, howe’ 

ever, as are not fatisfied with their perfonal knowledge, 

we refer for farther particulars to Rhedi *, Swammer= 

dam+, and Bonani{, where they may enjoy an intellectual 
featt, of which few will envy them. 

* Exper. t. 18, t Quart. 169. # Micogr, f. § $5 

Vou. III. aA 
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. Genus V.—-Pulex. The Flea. 

* 

"Tis genus conlills of two f{pecies, which are charatter~ 

ifed by fix feet formed for leaping ; filiform antenne ; 

a roftrum bent inwards, fetaceous, and concealing a fting # 

The abdomen is laterally comprefled, and covered with — 

imbricated laminze *. 

This tribe, like the preceding, is blood-thirfty, and 

fattens at the expence of the human race. It is faid to 

prefer the more delicate fkin of women; but feeds neither 

upon epileptic perfons, upon the dead, nor the dying. 

Other animals, as well as man, fuffer by its intrefions. It 

neftles in the fur of dogs, cats, and rats ; and the nefts of 

the river {wallow {warm with them +. 

Pulex tirritans, the bed flea. In this animal, the an- 

tenn are longer than the thorax; the body of a dark 

brown colour, and of an oval form ; it is apterous, walks 

but little; but by the elalticity of its legs, can {pring 

above two hundred times the length of its own’body. 

from microfcopic obfervations which have been made 

_ ppon this animal, it has been found to be oviparoust. The 

eggs are depofited on blankets, or among;the down of 

‘animals ; they are round and {mooth; and in four or five 

days, give birth to a very minute worm, which feeds 

apon greafy fur. After having crept about in this larva 

ftate 

% Syft. Nat. p, loam. + Syft, Nat. du Regne Animale, p. 23%. 

+ Bonar. Micregr, f. 56. 
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ftate for a few days, it fpins a filken cod, in which it lies 

dormant for about a fortnight ; after which it burfts from 

its confinement, endowed with powers to difturb the 

peace of an emperor. 

Preparations of mercury are effectual in deftroying the 

flea, and moft other noxious vermin. In fome places, 

bugs, fleas, and other abominable infeéts, are held in fu-_ 

perftitious veneration. At Swrat, there, js an hofpital 

endowed for their preferyation ; where every night they 

prevail upon fome poor wreteh to fuffer himfelf to be 

preyed upon. for their fuftenance. They ele him naked 

upon a bed, where he is deprived of the means of felf 

defence ; and the. famifhed penfioners riot in this blood 

during the whole might *. _Another pious foundation of 

‘a fimilar nature, but lefs Pease 1S erected an Turkey, 

for decayed or-infirm dogs. 
ee 

Mo Barbut's Genera; p. 3320 

qA'2 
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Genus VI.—earus. The Tick. 

Tue ticks have all eight feet; two eyes, placed one on, 

each fide of the’ head,’ and two articulated tentacula, in 

the form of feet *. The habe contains thirty. five diffe= 

rent {pecies, many of which have been alee place 

ed in the genbs: of lice: 

The. ticks are all produced fron eggs; ; the females bea 

ing ‘oviparous. ‘Many’ ‘of the fpecies. of this genus are 

carnivorous, and prey upon man, as well as. other living 

creatures. When, however, this food. is not to .be’ pros 

cured, they are capable of deriving their ‘fubfiftence from 

plants and vegetables, The dyfentry and the itch, two 

infupportable difeafes, are both occafioned by.fome of the 

fmaller acari infinuating themfelves i into the human body. 

In the latter of thefe complaints, they dig under the fkin, 

and occafion that raging pruriency with which the un- 

happy patient is afflited fF. 

Acarus longicornis is found below ftones and the bark 

of trees. The abdomen and legs are of a red colour ; 

and the whole infe&t fomewhat refembles the fhape of a 

pear. The antenne refemble thofe of the fcorpion, the 

articulations being proporticnably fmaller and more flen~ 

der ; their extremities terminate in a forceps formed es 

two threads f. 

Some 

* Syft. Nat. p. 1022. t Acarus Scabici, Actes d’Upfal, 1736p. 37 
} Frifch, 8. p. 2. t. 3. 
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Some of the acari are well known to frequent cheefe ; 

others of them attach themfelves to the legs and bodies 

of bees, fpiders, and other infe@ts. The pediculus pubis 

of Rhedz, the cow and fheep loufe, feem all to belong to 

this tribe: The former is engendered, or at leaft multi- 

plied, by uncleanlinefs upon the pudenda, where it is 

more vexatious than the loufe *. 

"Phe monoculus, or arboreicent water flea, may alfo be 

.added to ‘the tribe ofacart t+. This infect, when viewed 

with the afliftance of the thicrofcope, appears to have but 

one eye; for, on account of the {mallnefs of the head, 

the two feem to be joined together, When you view 

them with’ a lens, however, both appear, and are of a re- 

ticulated ftruGure.. Its ‘trunk then, alfo is feen, fells 

tharp, and tran{parent. : 

This infect 4 is of a blood red. colour ; ay its “ae 

that float on the furface of flagné ted water, are fome- 

times fo great,, that they give 3 it the appearatice of blood. 

Sthammerdam mentions _an_ inftance in which the people 

of Leyden were greatly. Diese by this colour of the was 

ter, deeming it portentous of fome great calamity. 

* Bhedi Expof.t. 18. + Swammerdam, Quart. p. 66, 
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GENUs VIL—Phalangium. 

“Dur infe&ts of this family bear a ftrong refembience to 

the crab: They have eight feet, and four eyes ; two on: 

the fummit of the head, and two on the fades. The an. 

tenn are fixed to the fore part of the head, pas have the 

appearance of feet ; the abdomen is ‘round ee 

Some have imagined that all thofe sey with, hich 

the grafs and ftubbles in autumn are covered, & are ‘the 

production . of the phalangia. © So numerous are thefe 

threads, that in the courfe of, one ‘day ‘the’ whole furface 

of the ground is covered with them. Their ufes to the 
animal are probably to ‘enfnare its prey, andi to-affift it in 

travelling through the air. Other naturalifts have fup~ 

pofed thefe waving’ threads'to be fpun by a fpecies of 

tick called the autumnal weaver. 

Phalangium opzlio, the fhepherd weaver. The body of 

this {pecies is round ; above, the colour is adufky brown; 

below, a dirty white. The legs are uncommonly long, 

and flender: when caught by one of them, the owner 

parts with it to fave his body, and makes off without any 

apparent uneafinefs : This is.alfo the cafe both with the 

crab and lobfter, whofe lofs is quickly repaired by the 

growth of a new limb. No experiments have yet af- 

certained whether the power of reproducing their limbs 

may not alfo belong to the infeéts of this genus. 
i 

* Syft. Nat. p. 1027. 
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Genus ViIL—Aranea. The Spider. 

"Tur infects of this family may be confidered as a kind 

of 4rgufes, all poffefiing eight eyes, and diftinguifhable 

into families by theic arrangement and politioa. They 

have eight feet, and a mouth armed with crotchets. Tne 

inftruments for {pinning are fhaped like nipples, and 

placed in the anus. ? 

But the circumflance by which the fpiders are moft 

diftinguifhed, are the two articulated palpi, which are 

headed by the genitals of the male in that fex}+. As the 

fpiders prey upon eaclr other, except during the time of 

their amours, they dare not venture within reach of each 

other, but with the utmoft caution. They are then feen 

firetching out their legs, fhaking their webs, and tamper~ 

ing with each other, by a flight touch with the extremity 

of the feet; then,’ in a fright, dropping haftily down 

their threads, and returning in a few moments to make a 

freth trial by feeling, When once both parties are well 

affured of the fex hey have to deal with, the approaches 

of their feet to feel become. more frequent, confidence 

takes place, and the in{tant of amorous dalliance enfues {. 

We cannot, fays Lyonnet, {ufliciently admire how care- 

ful thefe animals are, not-to give themlelves up blindly 

to a paflion,’or venture upon an impradent itep, which 

‘might prove fatal to them. After the male and female 

? {pider 

+ Syf, Net. p. 19305 ¢ Barbuts p. 329: 
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fpider have thus met, it is afferted by the moft accurate 

obfervers, that the extremity of the claws of the former 

opens, by a kind of {pring, and lets out a white fubftance, 

which he applies beneath the abdomen of the female, and 

thus accomplifhes the great purpofe of nature +. 

In this country, where all the infe& tribes are kept 

under by the coldnefs of the climate, or by human affi« 

duity, the {piders are {mall in fize, and comparatively 

few in number: Here, they are an inoftenfive, as well as 

a humble tribe ; but in the warmer regions of Africa 

and America, they are hideous and terrible. ‘There, the 

fpiders, as well as all the infe&t tribe, acquire a fize and 

4 vigour, which to the inhabitants of the north of Eu- 

yope muft appear incredible. The abdomen of the Mar- 

étinico {pider is as large as a hen’s egg, and covered all 

over with hair: Its web is ftrong ; and its bite is danger- 

ous. Happy it is for us, that we are placed at fuch a 

diftance from thefe animals, that we can ftudy their ’ 

hiftory without dreading their refentment. 

The eyes are placed all around the head; they are ims 

moveable, and deftitute of eyelids, but are fortified with 

a tranfparent horny fubfance, which at once proteéts and 

aflifts their vifion. A number of eyes fo unufual among 

the reft of animated beings, feems to have been deemed 

neceflary to an infect deftined to procure its fupport by 

the moft watchiul attention. The mouth of the fpider is 

equally fitted for his occupation: It confifts of two fer- 

zated pincers, which {pring from the forehead, and ter- 

minate like the claws of a cat. A little below the point 

of the claw there is a {mall hole, through which the ani- 

mal 

+ Lyonnet and Lifter, 



THE SPIDER. 564 

mal emits a poifon ; which, though harmlefs to us, is 

capable of inftantly deftroying its prey. 

But all thefe arms of the fpider, formidable as they 

ate, would prove infufficient for procuring him fubfiit- 

ence, did he not add ftratagem to force. Every one is 

acquainted with his invention of fpreading a net for the 

fly, an infect which, without this artifice, mutt for ever 

have efcaped him. The pofition of the fpider’s web is 

generally well chofen; being placed either in the corners 

of rooms, the fides of windows, or among the branches 

of trees, where flies are moft frequent and plenty. 

For the conftruétion of this delicate engine, Nature 

has fupplied thefe animals with a large portion of a glu- 

tinous fubftance, which fhe has granted them the power 

of {pinning into a thread fo delicate, that ninety of them 

twilted together are only equal in thicknefs to that of the 

common filk worm. Every thread of the common fpi- 

der’s web, though fcarcely vifible by the naked eye, is 

compofed of a vaft number of flender filaments joined to- 

gether. The inftruments of this delicate operation are 

five dugs or teats, with fmall orifices, capable of being 

contracted or dilated, according to the finenefs of the in- 

tended thread. 

After the net has been thus formed, the next care of 

its owner is to provide a proper retreat, from which he 

may furvey the whole, and obferve the fuccefs of his owa 

artifice. Some threads being in contact with his body, 

whenever the web is touched from without, he inftantly 

feels the motion, and accordingly prepares either for at~ 

tack or defence. If the infe&t invading his territories 

prove a fly, he immediately fallies forth, and devours the 

devoted prey with all that ferocity which diftinguifhes 

Vou. WIT, 4B ths 
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the lion or the tiger. If, however, the affault be com- 

nitted by an enemy ftronger than himfelf, the fpider 

keeps clofe concealed in his fortrefs ; and it.is not tll 

the danger is over, that he ventures forth to sepair the 

damages which his property bas fuftained. 

By fuch accidents, as well as the force of the wind, 

the labours of many days are often inftantly deftroyed ; 

and either the conftrnétion of a new web, or a repair of 

the old, becomes abfolutely necefiary. Here the {pider 

has again recourfe to that glutinous fubftance with which 

he was originally provided. The life of this animal | 

feems chequered with misfortunes. The time feldom 

fails to arrive, when the referves of gluten, by repeated 

draining, become entirely exhaufted ; aad the poor f{pider 

is left to all the chances and viciilitudes of want, which 

often bring him to an untimely end *. 

The natural longevity, however, of the fpider, is 

greater than feems to have been granted to the generality 

of the infect tribes. The length of his life is not exact~ 

ly afcertained ; but it probably endures for feverai years. 

The female, it is faid, does not begin to lay her eggs till 

the has completed her fecond year; and even then, her 

brood is not fo numerous as when fhe has attained her 

full maturity. When that periodarrives, fhe has been 

known to produce near a thoufand eggs in a fingle feafon. 

‘The eggs being thus depofited, the animal prepares a 

filken bag for their reception, till they are hatched. Thus 

packed up, fhe glues them to her body, by means of the 

fame adhefive matter with which the web is {pun; and 

in 

* Goldfmith’s Nat. Hift. Vol. VII. 
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in this manner they are carriéd by the parent, like ano- 

ther body attached to her own, 

With all this tendernefs for its young, there is no 

animal more ferocious, or more powerfully armed for de- 

ftru€tion than the fpider : It can deftroy infe&ts far above 

its fize ; and its indifcriminate rapacity does not even 

{pare thofe of its own kind. Reaumur, when he endeavour- 

ed to turn the labours of different infects that fyin filk to 

the advantage of man, was foiled in all his attempts to 

domefticate the fpider. He provided them with a habi- 

tation, and with every kind of food, flies, and blood in 

the ends of unripe feathers, a morfel of which they are 

particularly fond: but all was in vain; their malignant 

nature rendered them unfit for fociety, and turned them 

from their food to deftroy each other. By perfeverance, 

however, he obtained as much of the filk intended for 

the covering of their eggs, as enabled him to manufac- 

ture a pair of gloves of thefe curious materials. 

Aranea hortenfis. This fpecies frequents the garden 

trees, among the branches of which it {pins its web, and 

ftations itfelf in the centre. The body is of a brewnifh 

colour ; the eyes very fmall, and of a violet purple. 

With the filk of this fpider 24. Bon of Languedoc con- 

trived to manufacture a pair of filk ftockings, of a fine 

grey colour, and in ftrength and elegance nearly equal to 

thofe of common filk. 

Aranea domeftica. This fpecies inhabits windows and 

unfrequented, apartments ; it is oblong, and of a brown 

colcur ; the abdomen biack. This animal has four ca- 

4B 2 visies 

+ Lifter, Aran. 83. 
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vities upon the back, by which it may eafily be diflin- 

_guifhed +. Between the nails of the feet there'iffues a 

clammy liquor, by which it is enabled to climb up glafs 

and other fmooth furfaces. The web cf this fpecies is 

conftructed of much finer threads. It is faid to poflefs 

fix mufcnlar nipples, each having a thoufand orifices for 

letting out the threadst. If this be true, each filament 

of the fpider’s web muft confift of fix thoufand threads, 

which, when united, are {carcely vifible to the naked 

eye. 

To this tribe is commonly referred the tarantula, the 

the largeft fpider known in Europe; but rendered ftill 

more remarkable by the extraordinary qualities which 

credulity has afcribed to it. It is three quarters of an 

inch in length, the body covered all over with down, 

generally of an olive dufky brown. The external parts 

refemble thofe of the reft of the genus: It has eight eyes 

and as many legs; the front armed with ferrated pincers. 

The bite of the tarantula is faid, but without founda- 

tion, to be attended with fatal confequences. After vio- 

Jent pains and ficknefs, the unhappy vidiim is feized with 

an involuntary laughter; dances without intermiflion, ex- 

hibiting all the fymptoms of infanity. At the return of 

the feafon in which he was bit, the patient’s madnefs 

begins again to appear; and thefe troublefome relapfes, 

after having recurred for feveral years, at laft terminate 

in death. 

Mufic and dancing, as the fition proceeds, is the only 

remedy for this dreadful malady. The mufician begins 

to play a tune famous for the cure, flow at firft, but in- 

creafing 

+ Fauna Swecica. } Vide Reaumur, Barbut, and Goldfmith. 
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creafing in quicknefs as the patient feems affeted. After 

continuing this ridiculous, but violent exercife, till a pro- 

fufe per{piration is brought on, the imaginary venom is 

forced from the fyftem, and the cure 1s completed. Such 

were the reputed effects of the bite of the tarantula, till 

travellers of difcernment traced the whole fi&tion to the 

artifice of the peafants of Apulia, who, for a fmall fum 

had been in the habit of allowing themfelves to be 

bitten, and then counterfeited madnefs, to aftonith the 

wondering multitude. 
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Genus 1X.—Scorpio. The Scorpion. 

WE are now to contemplate the manners of an animal, 

the moft hideous, and perhaps the moft formidable of 

the infe& tribes. There are fix different {pecies of the 

{eorpion, diftinguifhed by their fize and colour, and the 

countries where they refide. Happily for Brztazn, none 

are found there, but a {pecies no bigger than a loufe ; 

and even that is extremely rare}. In Italy, Spam, and 

the fouth of France, they are frequently to be met with 

three inches in length, and are confidered as the greateft 

pefts that torment mankind. But the fize and malignity 

of the fcorpions of Exrope may be deemed trifling, when | 

compared with that of the African montters that are di- 

ftinguifhed by that name. Along the Gold Coa/t they 

are fometimes found larger than a lobfter, and their fting 

is inevitably fatal}. From the language of Scripture, 

too, we find that in the eaft thefe animals have long been 

formidable to mankind. In Batavia, they fometimes 

grow twelve inches in length; and in removing furni- 

ture, behind which they fkulk, there is the utmoft dan- 

ger of being ftung. 

The genus of {corpions is characterifed by eight eyes, 

three of which are placed on each fide of the thorax, and 

twa 

+ Barbut’s Gen. Inf. p. 351. + Bofman’s Travels. 
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two almoft contiguous upon the back. Befides eight 
feet, they have two palpi, each armed at the extremity 

with a forceps. The tail is lengthened out by different 

articulations, the laft terminating in a fharp and crooked 

fling. 

Scorpio Afer. This terrible and venomous animal is 

an inhabitant of Africa: Its colour is a deep gloffy brown; 

the fegments of which the body is compofed, each ter- 

minate in a band of bright yellow ; while the two eyes 

fparkle in the back like diamonds. Its appearance bears 

a ftrong refemblance to the lobfter. Moft of the travel- 

lers who have vifited 4fica reprefent this animal not 

only as poifonous, but exceedingly irafcible ; and the ef- 

fects of its refentment, unlefs {peedily relieved, become. 

fatal +. 

It is to M4. de Maupertuis that the public is indebted 

for the firft accurate and philofophical account of thefe 

animals. According te him, they are all viviparous ; 

the body of the pregnant female exhibiting, when open- 

‘ed, between forty and fifty living young. Each of thefe 

is feparated from the reft by a thin membrane, while all 

are united by a common filament. In order to afcertain 

the venom of their fting, that philofopher bred a great 

number together, and let them loofe upon dogs and other 

animals; and he found that fometimes the fting was fo 

empoifoned as to fwell the whole body of the wounded 

animal ; and in that cafe it brought on violent retching, 

convulfions, and death. At other times, whether from 

the difference of food, or fome other caufe, he found their 

fting harmlefs. ! ; 

The 

+ Leba and Moore, 
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The common food of the fcorpion are worms, flies, 

and fpiders. The Jtalian {corpion, when inclofed with 

the latter animal in a glafs bottle, exhibits a dreadful 

combat, which terminates in favour of the fcorpion. 

After having ftung his adverfary to death, he cuts off his 

limbs with his claws, and then fucks the juice from his 

body +. No obfervations nor experiments of naturalifts 

have yet enabled them to affign the caufe why the fting 

of the fcorpion, which at one time is fatal, proves harm- 

lefs at another; nor has the medical art yet found out 

any certain antidote againft its malignity. The efficacy 

of the oil of fcorpions, and fome other remedies that are 

ufed, is perhaps rather to be afcribed to want of activity; 

er the total abfence of the poifonous matter. 

4 Ephemef. Dec. II. 1687. Obferv. 224. 
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Genus X.— Cancer. The Crabs 

Arrer the example of Limzeus, we place the crab among 

the infeéts, becaule it is poffeffed of fome of the invariable 

characters of this clafs of beings. All the eighty-feven 

different f{pecies of crabs are diftinguifhed in poffefling 

two members performing the office of hands, and ter- 

minating each in a forceps. They have generally eight 

feet, and two moveable eyes, projecting from the head, 

or placed upon a pedicle or ftalk. The two palpi are 

armed with claws ; the tail is articulated, and unarmed. 

In general, the crabs are aquatic animals, whofe refi~ 

_ dence is in the fea: Some, however, are known to fre- 

quent rivets; and in America, there are fome fpecies 

wholly terreftrial ; thefe are commonly about four inches 

tong, and feed upon leaves. ‘The liquid fubftance found 

in their fhell cures the blifters that are raifed on the tkin 

by the milky fubftance that exfudes from the mancellina 

tree. The favages apply the fat, when melted ame ag 

a fpecific again{t the rheumatifim f. 

Cancer Bernardus, the St. Bernard or hermit crab. 

This fpecies is {mall in fize, and femicruftaceous. As it 

has no f{cales to defend it, it takes up its dwelling in the 

empty fhells found lying upon the fhore. Of thefe it 

tries various kinds, till at length one is pitched upon, 

Vox, III. 4C fitted 

+ Barbut’s Gen, Inf. p. 358. 
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fitted to its fhape and fize: the increafe of its bulk, how- 

ever, foon forces it to exchange this for a different and 

more capacious habitation; again, therefore, it fallies 

forth in queft of a new manfion. Should it meet with 

another crab engaged in the fame purfuit, they frequently 

are feen quarrelling for the fame fhell. This battle, pro 

aris et focis, often proves obftinate, till the vanquifhed 

fneaks off ; and the empty apartment becomes at laft the 

prize of the victor. Of the houfe thus obtained, they 

are fo tenacious, that nothing but heat will difengage 

them from their retreat. When caught, ‘they pinch 

forcibly, and utter a faint cry. 

Cancer curfor. This animal has obtained its name 

from the nimblenefs with which it runs. It is amphibi- 

ous, leaving the fea towards noon, and parading upon the 

fhore; from which, however, it {peedily makes its retreat 

on the approach of danger +. 

The common lobfter belongs to this genus, the {pecies 

of which are far more numerous than naturalifts have 

yet allowed. ‘This animal is fo well known, that a de- 

{cription of it can hardly be neceflary. It is found all 

-around the fhores of Britain, frequenting particularly the 

ftony ground, where it is caught by a creel or willow- 

work of a particular conftruction, that admits of its en- 

tering, but precludes any return. The bait by which it 

is enticed into this prifon is filh guts. 

Every lobfter is fuppofed to be felf impregnated, and 

to exhibit an example of an hermaphrodite of the moft 

perfect kind. The ovary where the {pawn is firft pro- 

duced, lies towards the tail, and is filled with that red 

fubflance, 

+ Barbut, abi fupra. ’ 
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fubftance, each particle of which is the embryo of a fu- 

ture animal. When they are firft excluded from the 

belly, they are placed under the tail, where the parent 

animal proteéts them from danger, till they acquire limbs 

and animation. In that ftate, they drop off iato the wa- 

ter, when yet very fmall, and betake themfelves to the 

crevice of a rock for fhelter, till they are enabled by 

greater ftrength to fearch for their prey. When full 

grown, their voracity is fo mercilefs and indifcriminate, 

that they mutually devour each other. 

The lobfters, like all other infects, poffefs antennz, 

and like thefe animals change their external covering 
once a-year: To them, this is a painful and tedious ope- 

ration. The lobfter continues growing, while its cruft 

continues unalterably the fame: hence it foon becomes 

too large for its habitation, and is neceflitated to get free. 

During their transformation, all their vigour and attivi- 

ty ceafes; and they no fooner feel its approach, than 

they betake themfelves to fome retired fituation, where 

they may be fafe from the attacks of their enemies. The 

claws, and even the ftomach, are faid to be changed in 

this convulfive effort of nature. Before cafting the fhell, 

the animal throws itfelf upon its back, ftrikes its claws 

againft each other, and every limb feems to tremble; its 

feelers are agitated, and its whole body is in violent mo- 

tion. It then fwells itfelf in an unufual manner, and at 

laft the fhell is feen beginning to divide at its junctures, 

particularly at the belly, where it was leaft firmly unit- 

ed +. 

4C2 Ia 

+ Goldfmith’s Nat. Hift. Vol. VI. p. 363% 
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In this painful manner does the lobfter attain its li, 

berty ; but fo feeble is its condition, that it remains for 

hours motionlefs, from the fatigue of the operation. 

Many die in this violent crifis of their exiftence: Such 

as furvive keep clofe to their dens for feveral days, 

fhunning danger with all the timidity of worms, whofe 

foftnefs and imbecility they then acquire. 
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Genus XI,—Oni/cus. 

"Luis is a diminutive, but harmlefs tribe of animals: 

They are diftinguifhed by having fourteen feet, fetac.ous 

antenne, and the body of an oblong form. Lznmeus has 

enumerated fifteen {pecies, fome of which are terreftrial, 

and others aquatic f. 

Onifcus aguaticus. This infe& is found in wells and 

ftagnated pools ft. The body is compofed of feven arti- 

culations, befides the head and tail; the laft is much 

larger than any of the reft. The fhape of the animal is 

fiat and round ; From each fide there {pring feven feet, — 

each growing longer as you approach the tail |]. 

The fea onifci are larger than thofe of the freth water, . 

having ten inftead of feven fegments. Their motions in 

the water are rapid; for befides the feet, they are affifted 
by lateral threads, which pufh them forward like the 

oars of a boat. Among them, copulation endures for 

feveral days; when the male feizes his female with his 

two fore feet, and drags her along with him wherever he 

dire€ts his courfe ; and nothing can induce him to leave 

his female till this operofe funétion is difcharged. A 

few days after impregnation, the female difcovers a di- 

ftended belly ; on the feventh, the young iffue alive from 
her 

t Syftema Nat. p. 1059. t Rai Inf, p. 43, 

fi Regne Animale, p. 250, fp. 4. 
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her womb, and fwim around with alertnefs and anima- 

tion. 

All this while, the male, it is faid, continues fixed 

upon his female, not for the purpofe of fecundation, but 

of afifting her to caft her flough; a good office; in which 

he is not fuccefsful till he has exerted the whole of his 

ftrength. 

On her firft appearance after leaving her coat, the 

female is entirely white ; her flough, of a deep afh-co- 

lour, is left floating upon the furface, and fo entire, that 

you would imagine it to be the real animal. This tranf- 

formation being completed, the male leaves his female, 

and unaflifted undergoes a fimilar change, 

Onifcus domefica. This infect inhabits damp houfes 

and walls, and muft have been feen by every perfon. 

The upper part of the body is dark brown, the belly 

grey. Two varieties of this animal are found in the 

fields, having each, like it, the body divided into ten 

fegments, exclufive of the head and tail. The latter 

part terminates in two appendices *. The land onifci 

are all fuppofed to be oviparous, while the aquatic pro- 

duce living young. For fome time after being excluded 

from the fhell, the former are often of a pale red colour, 

The domeftic onifcus is gathered for medicinal pur- 

pofes fT. 

* Charleton Exercit. 54. + Vide Barbut, p. 365, 
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Genus XII.—Scolopendra. 

"Tuts tribe has in the Latin language obtained the name 

of mille-pes, from the extraordinary number of feet with 

which nature has provided fome of its {pecies ; one kind 

of the {colopendra having no lefs than an hundred on 

each fide. In general, the feet of thefe infects are as 

numerous as the fegments into which their bodies are di- 

vided. They have the antenne fetaceous, articulated 

palpi, and the body depreffed or flattened+. Of this hi- 

deous race there are eleven different {pecies, diftinguithed 

by their form, fize, and colour. Some live beneath the 

bark of decayed trees, or are found below ftones and 

garden boxes; others inhabit the frefh and falt water, 

and are all remarkable for their quick progrefiive mo- 

tion. 

Scolopendra forficata. ‘The feet of this fpecies are 

fifteen on each fide; the laft longer than the reft, and 

turning backwards, form a forked tail. The body is of 

a dun colour, fmooth, and compofed of nine fealy feg- 

ments, without reckoning the head f. 

The marine fcolopendra || in form fomewhat refembies 

the leech ; it builds thofe {mall edifices of a brittle and 

porous texture which are feen upon the fhore at low wa- 

ter. Thefe mafles are compofed of a number of {mall 
funnels, 

+ Syft. Nat, p. 1062. ¢ Barbut’s Gen. Inf. p. 367. 

| Vide Rai Inf. p. 44. 
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funnels, each having the aperture clofed up with a covet. 

ing of fand, to protect the inhabitant from danger. 

In the La? Indies and America, there are {colopendra 

from four to fix inches long, and as thick as the finger : 

When of that bulk, they appear truly hideous, and their 

fling is reckoned as dangerous as that of the {corpion. 

Some of thefe animals are faid to be without eyes, and 

to direct their courfe by means of two feelers that extend 

beyond the head. It has been afferted, too, that when 

cut into pieces, each fegment, like thofe of the polypi, is 

capable of reproducing an entire animal *, : 

* Barbut, ubi funr2. 
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Genus XIII.—Tulus. 

"Tuts tribe fo nearly refembles the former, that in the 

Fauna Swecica they are both included under one genus. 

The feet of the tuli are {till more numerous than thofe of 

the fcolopendra, being, on each fide, twice as many as the 

fegments of the body. The antenne are moniliform, the 

palpi articulated, and the body of a femicylindrical form. 

Tulus fabulofus*. This fpecies has no lefs than two 

hundred and forty feet, altheugh its length 1s not more 

than an inch. It is of an ath-colour, and {mooth; the 

body compofed of fixty fegments, each giving off two 
pair of {mall white feet. The antennz of this infect are 

fhort, and confift of five rings. When the animal is 
touched, it wraps itfelf up into a round ball, the feet all 

turned inward. 

Millepeda orientalis +. This is the largeft of all the 

tuli, being as long and as thick as a man’s finger: ‘The 

head is {mall, and obiufe, the antennz Clavated, and the 

eyes black; the body is of a pale colour, and divided 
in forty-three fegments, each having a pair of feet on 

every fide, the whole amounting to an hundred and fea 

venty-two f. 

* Rai Inf. p. 47. = Seba, I, p. 13x. 

& Regne Anim. p. 253. fp. 3. 

THE END. 
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