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FRANCISCI WILLUGHBEIT A4rmig.
de Hiftoria Pifcium Jibri quatuor, FufSu (o Sump-
tibus Societatis Regie Lond. editi.  Totum
opus recognovit, coaptavit, [upplevit, Librum
etiam primum (o fecundum integros adjecit J O-
HANNES RAIUSe Societate Regia,
Oxonii ¢ Theatro Sheldoniano, 1686.

I need fay no more concerning the publifhing of this
work, or thofe worthy Perfons who have moft con-
tributed thereunto, then what is already contained in
the Title, the Dedicatory Infcription, and the Preface;
however I cannot omit thatwe ow much more, then
is there intimated, tothe indefatigable Induftry of M*
Fohn Ray, a Perfon of polite and incomparable Learn-
ing, and of a moft exquifite Judgement, efpecially in
the Hiffory of Nature.

The werkis divided into 4 Books, the firft treats of
Fifhes in Generall : the fecond of the Cetaceous or Whale
kind : The Third of Cartilagineous Fifhes, that have
griftles inftead of Bones: the fourth and laft of thofe
they call Spino/e Fithes, that have {mall fharp bonesin
their Tlefb ; after which is annext a large Appendix.

In the firft book are confidered both the internall and
externall parts of Fifhes, as well thofe common to them,
with other #nimals, as thofe proper and peculiar to this
kind ; and the differencesof the former, from thofe of
like kind and denomination in Land Animals obferveds
The parts thus compared and confider'd, are the Eys,
Mouth, Teeth, Tongue, Gills, Fins, Scales, Briftles,
Beards, Lines: The Brains, the Stones found in their
Heads, the {fwimming bladder, Gullet, Ventricle, Ap-

pendices,
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pendices orInteftinula, Heart, Kidneys, Bladder, A-
nus, &c. )

Next to the parts of Fifhes and their ufes, many things
ate fayd concerning their heariag, their refpiration,
their Motions, Generation, Food, Growth, Age, and
their divifion, I will here only touch upon fome par-
ticalars.

Itisnoted concerzing the Eys of filhes, that they are
flacter or more deprefied then thofe of Quadrupeds,
but the Chryftalline humour rounder, indeed either ex-
actly Sphearical, or very near it. 'They want Ey-lids,
and it is fhewed that they are not neceflary to them.

Concerning the hearing of fithes, it is remarked, that
inno Fifhes befides the Cetaceous kind, have hitherto
been found any Auditory paffages or Ear-holes, and whe-
ther they hearorno, is a queftion notyet fully decid-
ed, notwithftanding all the Experiments alledged to
prove the Affirmative. Forto that of calling the fifthes
together to meatin the Arch-Bithop of Saltzburg's Gar-
den by the tolling of a Bell, it may be anfwered,
that for ought is faid in the Relation, the Bell might
be hung inthe Fifhes fight ; and fo they obferving the
motion, not hearing the found, might haften to the
place where it was made, in hope of a bait; juft as did
the Fifhes obferved by S¢ Auguftine in a certain Pool in
the Territory of Bo/, which having been ufed to be
fed by Perfons looking into the water, as foon ‘as any
man appeared walking on the brink, would prefently
fwim up to them in Sholes, and attend them as they
walked to and fro, in expeation of food. Howbeit
this experiment might eafily be improved to a demon-
frration, by placing the Bell behind a Curtain or Screen
quite out of the Filhes fight; for if then upon ringing
they ‘make to the place whence the found came, itwill,
neceflarily follow that they can hear.

Concerning the Gills of Fifhes it 1s fhewn, that they
are
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are but asit were inverted Lungs, and are of the fame
ufe to Fithes as Lungs to Quadrupeds: that the whole
mafs of blood in every Circulation paffes through the
Gills, as in Quadrupeds it do's through the Lungs ;
only it returns not again to the heart, and there-
fore in Fifhes as well the Veflels that carry it to the
Gills, asthofe thatbring itback, are Arteries. It isal-
fo proved, that fithes have a kind of refpiration, as well
as Land Animals, and that the ufe of the 47 is as necef-
fary to thofe as thefe ; fo that if it be intercluded, or
madeany ways unfit for life, they cannot live, as is clear-
ly evidenced by great variety of undoubted experiments.

The fins ferve not fo much for progreflive motion, as
for holding the body erect, and for moving it to and
fro, upwards and downwards in the water: the pro-
greflion is performed principally by the motion of the
Tail, by the fudden extenfion whereof being infleéted,
the Fifh fhoots it felf forward with great force and Ve-
locity. Vid. Phil. Tranf. N. 115.

The {fwimming-bladders found in moft fifhes, ferve
to bring thebody toan AEquilibrium with the Element
wherein it fwims, that fo it may with more facility be
impelled or moved any way. That this is one ufe of
it, is demonftrated from experience, for upon break-
ing the faid Bladder, the fith is no longer able to fup-
port itfelf in the water, but prefently finks down, and
conftantly lies groveling at the bottom, from this Air-
bladder there is a Channell or paflage in moft fifhes,
leading to the mouthof the Stomack, but in fome few
to the bottom of it, and there terminated: which pro-
bably ferves for the emiffion and reception of Air at
pleafure, to ballance the body according as either its
gravity, or thatof the Medium is altered. It is alfo
probable that the filh hath a power of contracting and
dilating this Veflel,either by fome mufcular force in-

herent in its Coats, or by the help of fome externall
Bbbb adja-
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adjacent or appendent mufcles, to facilitate the afcent
or defcent of the body in the water, or to detain it inany
depth of water.

The received opinion that fifhes have neither Reins
nor Bladder for Urine, is from experience contradict-
ed, it. being found by diffection, that few filhes want
a bladder, none Reins.
~ The fituation of the Appendices or blind-guts, is ob-
ferved to be different in filhes from what it is in other
Animals ; for in thefe they are fitnated atthe end of the
Guts, at leaft of the fmall Gurts; in thofe at the begin-
ning next the Stomack. Thefe Appendices in the fe-
verall fpecies of fith, vary extreamly as to their num-
ber, figure and magnitude, as is declared in particular
by feverall  Inftances.

Next to the parts of filhes and their ufes, many things
are {aid concerning the generation of fifhes, which is
fhewn to be threefold, according to the three cheif
kinds of Fifthes. For. 1. the Cetaceous kind (which are
rightly called by the Latines Belue Marine, Sea-Beafts)
generate exactly after the manner of Viviparous Qua-
drupeds.

2. The Cartilagineons kind fomewhat refemble Birds
in their manner of Generation, for they breed large
Eggs with diftinction ef Yolk and White, only they
do not lay them, but cherith and hatch them in their
Wombs, and {o bring forth live young ones, as Vipers,
and perhaps fome other forts of Serpents do,

3. The Spinofe kind, (under which name are compre-
hended all other fithes befide the forementioned,) con-
ceive an innumerable number of fmalEggs calledSpawn,
which probably anfwer to the Gicasrisule in Birds Eggs,
and that (as is conceived) without any Coition or Copu-
lation with the Male ; on which Spawn,fo foon asiit is caft
by the Female, the Male or Milter prefently comes
and fcatcers his Mils or Seed.
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In the laft place is delivered a generall divifion of
fithes, not according to the nlace, (which method is for
very goodreafons reje¢ted by M Ray,) but according
to the Chara&eriftick Notes of Nature.

As 1. Into the Cetaceons kind, which in moft of their
internall parts, the conformation of thewr brain, their
manner of refpiration and generation, agree exally
with Viviparous Quadrupeds.

2. The Cartilagineous kind, by which name are not
to be underftood all forts of fithes that have griftles in-
ftead of Bones, but thofe which Ariffotle calls ear,
which are, (as he phrafes it,) inwardly Oviparous, breed-
ing great Eggs like to thofe of Birds, or rather Serpents,
but outwardly Viviparous, laying and hatching thofe
Eggs in their own bellys, and fo bringing forth live
young.

3. The Spenofe kind, under which nameare compre-
hended all fithes that are Oviparous, or caft their Spawn,
indeed all befides thofe belonging to the two forego-
ing genera.

Thofe of the Cetaceous kind being but few, are not {ub-
divided in this work.

The Cartilagineous kind are divided into thofe that
are long and round bodyed, called Sharks and Dags;
and thofe that are flat and broad, which are again
fubdivided into Subordinate Genera.

The Spinofe Fithes (which are the moft numerous)are
divided into. 1. the flat kind, which Swimlying on one
fide; astheSole, Plaife, &c.

2. The Anguilli-formes or Eel-like fihes, that are long,
flimy, and lubricous, having either no Scales or very
fmall ones; many of which want the belly fins, or
lower pairof fins; fuch arethe (onger, common Eel, Sea-
Serpent, Eelpout, &c.

3. Fifhes of a fhorter, more contra&ted, and thicker
body, that want the fecond or lower pair of fins. Of

Bbbb-2 this
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this kind are the Globe-fifbes, either prickly or fmooth g
the Triangular and Quadrangular filhes, the File-fifbes,
Hippocampi, &c.
The reft of this kind, which have two pairs of fins,
are divided according to the number and quality of

their back-fins into
4. Such ashave three fins on their backs, which are

only thofe of the Cod-kind.

5. Such as have two fins on their back, and. 1. {uch as
have them both with foft and flexile Ray’s or Nerves.
2. Such ashavethe foremoft with ftiff and {pinofe Ray’s,
the hindmoft with foft and flexile.

6. Such as have but one fingle fin on the back, and
1. fuch ashaveall the Rays of thefayd fin{foft, flexile
and nervofe. 2. Such ashave the foremoft ray’s thereof
&iff and fpinofe, the hindmoft foft and flexile.

In the firft Book is alfo exhibited a Catalogue of
Engli/b filhes, as many as have come to the knowledge
of the futhours ; as well {fuch as are found inSalt, as
in Freth Waters.

Note, that the two latter chief kindsof Fifhes, vzz.
the Cartilagineous and Spinofe, agree in their manner
of refpiration by Gills, and therefore in this Chapter
the primary divifion of fithes, is into fuch as refpire by
the help of Lungs, and fuch as by the affiftance of
Gills, and thefe latter fubdivided into Cartilagineous
and Spznofe. ‘This may fuffice for the firft Book ; the
other three fhall be run overin as few words as poffible,
we having laid down a generall Scheme of the whole.

The fecond book, which treats of (etaceous fifhes,
gives firft generall notes of thiskind, 24V. particular De-
feriptions of the feverall fpecies. of which that ofthe
LPorpefs or Phocena is our own ; for thefe fithes are not
frequently to be feen or procured.

In all the other Tribes of Evropean filhes, there are

very few, but what were feen by Mr Willonghby and
Mz
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Mr Ray, and their Defcriptions taken from the fithes
themf{elves, not tranfcribed out of books. As for the
Indian Fifhes, they are partly borrowed from the beft
Authors, who have travelled the Indies, partly from dry-
ed filhes tound in Mufeums.

The 39 book containsthe Cartilagineous kind. Thefe
have Gills in common with the Spinofe Tribe, but in-
ftead of fingle apertures have five oblong holeson each
fide. Thefe all want Scalesand the fwimming bladder,
have griftles inftead of bones, as their name imports,
have their mouths in the prone or under fide of their
bodys; the Males have two Pens-like appendices an-
nexed to the finsencompafling the Vent, and generate
as is before declared. Many of thefe fithes are very
voracious, and of fpeedy concoction, as the Sharks; yet
no Acid humour is to be perceived by taft in their Sto-
macks, of which there is a very memorable example.

The 4* Book, which comprehends all the Spénofe and
Oviparous filhes, is divided into many Seffzons orfubalter-
nate genera, the titles whereof are already enumerated.

In the 3¢ of which Seions, which is concerning
round or fhort bodyed fifhes, there is a great number
never before publithed, exacly defcribed and figured,
the difcovery and obfervation whereof is wholly owing
to the Indultry of the learned and ingenious Dr Marzin
Lifter, who with great pains and diligence fearched
them out in the publick Mzfeums and Cabinetsabout
London. Poflibly there might befound as great diver-
fity’s in fome other kinds of fithes, had they been with
the like diligence fought out by Mariners and Fifber-
men, who may think thofe of an uncouth fhape, of a
Cruftaceous Skin, and difpofition to dry, and keep
without alteration of figure, to be: the beft merchan-
dize for them; fo that they may perhaps negle&t and
flight many other kinds.

In this Setion is alfo an Account given of the man-
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mer of taking the Sword-Iyb, which ismuch like to the
Whale Fifbing. It is remarkable of this fith, that tho’
for bignefs it might bereckoned of the Cetaceous kind,
yet is the fefh thereofof fo delicate a taft, that the Me/-
Janefz, and other Inhabitantsot Sicily and Jtaly, where-
abours it is taken, are as fond of it as our people of
Mackrell, or trefh Herrings at their firfk coming, fo
that it is fold for one Tar? per pound, which islittle lefs
then {ix pence Engli/b.

In the 4™ Section of this book; a particular and exack
account is given of the feverall forts of fithesof the
Trout or Salmon kind, and ot the manner and whole

rocefs of their generation and mixtures, and of their
fihing ;5 as alfo of the Tunny filhing, which is fo great
advantage to the Fremch, Italians, and other Nations
bordering on the Mediterranean Sea. In the fame
Se&ion is defcribed the manner ot the Pilchard and
Herring filhing, asallo the ways of curing them when
taken, and of {moking and redding Herrings.

For other particularsof the book, and for the whole
Appendix, the Reader is referred to the work it felf.

But that which gives this work the greateft advan-
tage above any other Hiffory of Fifbes hitherto pub-
lifhed, and recommendsitto the purchafe and perufall
.of all curious and ingenious perfons, is the clear and ac-
curate method, the many new Obfervations, the mul-
titude and elegancy of the Sezlptss in all which re-
{peés jointly taken, it far tranfcends any book of this
nature already extant. ‘The number of Copper Plates
being little fhort of 200, in which are figured 388 filhes,
befides 37 inthe Appendix. Thenew figures defigned
from the life are 128, of which 30 at leaft of fithes never
before exhibited or defcribed, for which we ought to

thank Dr Lzfer.
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GODEFRIDI BIDLOO, M. D. 4nato-
mia Humani Corporis. Amftel. Fol. 1685,

H 1S Anatomy is perfectly Demonftrative or Ico-

nographical, confifting of a hundred and five Ta-
bles of large and moft Elegant Cutts, with Explica-
tions of them: the Dranghts were taken by the curious
Gerard de Lairefs, and are faid to be all Originalls ;
the method obferved is 1. of the Head, 25 of the
Breaft, 3ly of the Abdemen, 4ly of the Womb, as it is
in Women great with Child, and of the Fetus, &c.
sly of the Mufcles of the Limbs,6ly the Offeology. 'T'is
a beautifull work, which without ingaging in contro-
verfies concerning the Ufes of Parts, reprefents to the
Ey the whole Anatomy of Man.
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