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CHAPTER XX1V
NATURAL HISTORY, ESPECIALLY OF ANIMALS

Intraduction—Museo Caloaolario—Caspar Bartholinus on the umnicom, ete.—
Wilheln and Peter Lauremberg—Lmperato’s Discorsi—Catelan on the mandrake:
Thomasdus—Cesi—Castelli an the ferous hysna—Besler's Gazophylaoium—
Boutc—Moscardo—Rattray on sympsthy and entipathy—Klobins oo amber—
Lovell's Ponzoologicominsralogia—Redi on vipers: Severino, Charas, Bourdelot,
Platt—Redi’'s Esperiente: Tyson, Charas, Zambevouri—Letters of J. D. Ma,
and Sachs von LBwenheimb: Roifinak—Scilla on fossils—Senguerd and G
on the tarantula - Thevenot—Boccone—Pechlin, Miiller, P. L. Sachs, Loreuzind,
CGrew—Buonanni on shellfith—Kénig on the animal kingdom—Wurffbain's

: similar works by Marius and Paullini—Plott—Bammnacle geese:
Moray, Sibbald, Robinson—FPanthot—I'rogress by Ray and Steoo—Swammer-
dam’s General History of Insects.

One of the followers of Democritus or Descartss may centure perhaps
to give some tolerable explication of the appesrances in heaven and
earth, allow him but his atoms and motion. But when he comes to plants
and animals, he'll find himself non-plussed and give you no likely account
of their production.

~Huvcens

In the present volumes a chapter on Mineralogy has already roughly
paralleled that on The Lore of Gems in our volumes on the six-
teenth century, where pharmacy was treated in connection with
the work of Brasavola, and zoology and botany were considered
together under the caption of The Sixteenth Century Naturalists.
These themes will now be continued under a somewhat different
arrangement of three successive chapters on Natural History,
Especially of Animals, Botany, and Pharmacy. The division is
somewhat artificial, for the same men commoaly pursued both
zoological and botanical researches, and the connection between
pharmacy and botany was also very close. The massive tomes of



4 NATURAL HISTORY

Aldrovandi, of whom we treated in our sixth volume, continued
to appear until mid-century. They discouraged others from at-
tempting general works of synthesis in natural history, and for
some time it is mainly works on particular topics or animals that
we have to record as specimens in that field. Our arrangement
will be primarily chronological.

Jeremias Wilde, in a treatise on the ant in fifteen chapters, attri-
buted seven properties to ants, of which the seventh was knowledge
of the future, and held that they had a religion and observed certain
feasts or days.’ In the same year, 1615, Eric Krabbe published a
discourse at Marburg on the shrewdness of animals (Oratio de soler-
tia animalium), a favorite topic in the past.

That Pliny was still highly esteemed as an authority in natural
history is shown by the essay of Paul Cigalinus on the faith and
authority of Pliny in the Frankfurt, 1608, edition of Pliny’s Historia
naturalis, and by Boxhorn’s Panegyric on Pliny, published at Ley-
den in 1632,

The catalogue of the Museo Calceolario at Verona, which took
its name from its past founder and present owner, was begun for
him by Benedictus Cerutus and completed by Andrea Chiocco in
1622.% It falls into six sections. In the first were shrubs and very
large plants, with some fine pictures of coral, particular kinds of
halcyons, testaceans and crustaceans, fish and dried amphibians.
To the second section belonged various kinds of earths, ochres,
rubrics, salts, alums, sulphurs and bitumens. Third were gems and
other stones, including those marked by nature with figures—a
long section covering pages 185 to 431 but consisting mostly of
quotation from Marbod and others. Section four dealt with metals;
five, with plants, roots and exotic fruits, also foreign gums and
fat juices; six, with birds, quadrupeds, lizards, amphibian animals
and miscellaneous matters. An alphabetical index followed. The
text except for the second section was illustrated with pictures of
the specimens and also often gave their moral significance. Such

! De formica, Ambergae apud medico incaeptum et ab Andres
Schonfeld, 1615, in-16, caps. 8 and 9.  Chiocco med. physico excell. collegii

* Musseumn Calceolarianum Vero- luculenter descriptum et perfectum,

nense. Musaeum Franc. Calceolari 1622, in-fol., 746 pp. BM 462.1.16.
lun. Veronensis a Benedicto Ceruto
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past authors as Pliny, Dioscorides and Albertus Magnus are fre-
quently cited.

Scaliger is cited as to barnacle geese, and a picture is shown
of a young one in & shell, “delineated to the life” but not very
convincingly. However, the professur of medicinal simples at Pisa
and prefect of the botanical garden there had recently told Chiocco
that in the muscum of the Grand Duke, “among other miracles
of nature,” were branches torn from a tree in northern regions
from whose bark hung shell-like protuberances about the size of
almonds, from which be said the birds were hatched when they
fell into the sea.® The torpedo fish is also not omitted, and, “lest it
seem superstitious and ridiculous,” one should read Aelian, Pliny
and Albertus Magnus.*

Chiocco is amazed that a recent Italian writer has dedared it false
that the toad-stone grows in the toad’s head and has held that
specimens of it were found in rocks and were very similar to small
fungi. He should have said that many of them were from rocks
and had like properties against poison, the stone and fevers, and
have distinguished between the two varieties. But he never should
have denied the experience of many years and truth corroborated
by experiments of so many years and confirmed by the testimony
of approved naturalists. Chiocco expostulates concerning this for
several folio pages.* But there is s0 much disagreement among
authorities as to the lynx-stone that he does not dare to form an
opinion about it. There is some mystery also in the herb lunaria,
which they think extracts the nails from the hooves of harses feeding
on the mounteins, and which therefore seems to bave the force of
the magnet. There is a bit of true and legitimate monoceros horm
in the Museum which comes fram that which Mattioli transmitted
to Calceolarius senior in 1565 at Prague by order of Maximilian,
emperor of Austria, in order that a most efficacious antidote against
poison might be composed, which was brought about with great
credit to Calceolarius, so that the emperor gave what was left over
to the Museum.*

? Ibid., 25-27. ¢ Ibid, 383-68. The allusion fs to

¢ Ibid, 69. Imperato’s father: see our Chaptar 9.
¢ Ibid, 811, 819, 687.
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Apparently a museum of naturnl history at that time did more
to encourage credulity as to marvels and monsters than it did to
foster experimental research.

In northern Europe Caspar Bartholinus (1585—1629) of Capen-
hagen opened his treatise on the unicom with the statement that
there was nothing new in some men denying what they had not
seen. In consequence many things vouched for by writers worthy
of faith were not merely called into doubt but pronounced false.
Better and more cautious was the attitude of those who accepted
affirmations of trustworthy authors, until, after scouring every angle
of the globe, no support was found for their assertion. Some men
even had had one hom. Tuming, however, from monsters to spe-
cies, although admitting that reindeer have two horns, unlike
Catelan who in 1624 had listed them as one-horned quadrupeds,
Caspar lists eight kinds of larger animals with a single horn, in-
cluding marina Borealia (swordfish?), whose horns are now found
in the possession of leading men and are sold as genuine. It is evi-
dent that the unicorn of the Bible is not the rhinoceros, nor are
rhinoceros and monoceros the same. At bottom Caspar’s attitude
is sceptical, for he asserts that the horn of the monoceros has almost
no force aguinst poison, and that better substitutes are not lacking
which are shown by experiments to be far more reliable, such as
ivory, hartshorn, and especially fossil hom which is commonly
mistaken for that of the monoceros.”

The treatise on the unicorn is followed by another on the ne-
phritic stone and amulets.* It is green jasper (jadeP),’ and is especi-
ally sought after by the princes of India. Caspar touches on its
qualities and occult virtues, wearing it externally so that it touches
the skin against stone and gravel, various histories and experiments
attesting its virtues from trustworthy authors, and instances of
other amulets to demonstrate their efficacy.

The third opusculum is on pygmies. It is questioned whether

! Opusculs quatuor singularia: i. 'Ibldfolsl.r-wvl)el-ﬁdaw

De unicornu efusque affinibus ct suc-  phritico et amuletis

cedanets, 1028, 1r-48r. BM 857. ’ Inllnlhn.ﬂcuc

a.35. dedm.inslnnhhighdc.
in "Belgian”, colsces.
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they are men, and whether the accounts of them are fabulous.?®
The fourth and last opusculum on the study of medicine™ lies
outside the scope of this chapter.

In the north also, at Rostock on the Baltic, the Laurenberg or
Lauremberg family were local representatives of the interest in
nature. The father, Wilhelm (1547—1612), was professor of math-
ematics and medicine there, and wrote minor treatises in both
fields.’? The sons, Wilhelm and Peter, were more strictly natural-
ists, but still in the old-fashioned sense. As Aldrovandi had dis-
coursed at length on the eagle,”® so Wilhelm the Younger held
forth in 1627 on the aetites or eagle-stone in a treatise devoted
entirely to it,'* while Peter, in his Apparatus plantarius of 1632 on
bulbous and tuberose plants, set forth their nomenclature, multiple
differences and species, vines, culinary and medical use, culture
and method of planting, preserving and propagating, and also what
poets, philologists, philosophers and sacred letters had said of
them worthy of memory—again in a manner and arrangement
reminiscent of Aldrovandi.'®

We have said that Wilhelm the Younger devoted an entire treatise
to the aetites. But it is some time before he gets to the stone itself.
First he has to mention the marvelous medicinal properties of the
brain of the eagle and of its tongue suspended from the patient’s
neck by a linen cloth, for which details he cites Pliny, Kiranides,
Aldrovandi and Galen, Euporista I1I, 37.1®* Even after he has
begun to speak of the eagle stone itself, he stops to tell how the

1 Ibid., De pygmaeis, fols. 2r-20r. tus in duos lbros I De plantis bulbo-
1 Consilium de studio medico in- sis, II De plantis tuberosis, quibus
choando continuando et absoloendo, exhibentur praster nomenclaturas
8 fols., delivered in 1626. multiplices earum differentiae et spe-

1 David Eugene Smith, “Medicine
and Mathematics in the Sixteenth
Century.” Annals of Medical History
(1817), 125-40, at p. 137.

# See T VI, 277-78.

" Historica descriptio aetitis seu
lopidis aquilae. .., Rostochii, 1627.
The type page is very small, only
about two by four inches.

18 Petri Laurembergii Rostochiensis
Apparatus plantarius primus: distribu-

cles, Vites, Usus tam culinarius quam
medicus, Cultura sive ratio eas plan-
tandi conservandi propagandi. Item-
qucquacpodaephdologl.puloooplu
sacrae litterae e de lis memoratu
dignis annotarunt. Adiunctge sunt
plantarum quarundam nooarum novae
Ichnographiae & descriptiones, 1632.

18 Historica descriptio aetitis, fol. B

3r-v.
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sea in one night forned a dyke near Rostock, full of stones and
gems including the aetites, to protect the shore from its inun-
dations.’” The prelude of marvel-mongering warns us what to
expect as we proceed.

Do not think that the eagle does not know what it is about in
transporting this stone to itz nest. In the first place, whereas the
eagle is of a very hot temperament, the astites is very cold and so
koeps the bird from cooking its eggs when it sits on them. Secondly,
this stone wards off insects and serpents which are apt to devour
its young, while the eagle is searching for food for them. Finally,
the eagle uses the stone to lessen the pains of the hen in laying.
Thus far Wilhelm has cited Lucan, Strabo, Porta, Aldrovand{ and
Gesner in his support. He further adds from Gesner that the stone is
so cold that fire does not affect it. Those are in error who hold that
the stone is not found in the eagle’s nest but grows in its body.?®

Wilhelin again digresses to differing opinions as to the matter
and the efficient cause of stones in general. He next notes that
eagle-stones from different regions vary in hardness and softness,
friability, color and size. Then comes further digression on nature’s
preference for the spherical shape and on fragrant stones. Such
odor, he thinks, is because the end of the rainbow touches these
stones. The eagle-stone is hollow and rattles when shaken, and
various substances are found inside it. Nine species of it are
listed. There follows a digression on parent stones. A lady in
Luxemburg owned two diamonds which bore others. Wilhelm
agrees with Rueus and de Boodt that cclestial fire was the cause of
this. They say that the female stone bears offspring only in the
male’s presence, that in his absence she loses color and growz pale,
but on the male stone’s approach gradually regains her previous
pulchritude. Wilhelm, however, asserts that the female stone bears
in the male’s absence, albeit small stones which grow in size with
the moon and also change color as the moon waxes and wanes.

The Lapps, who instruct their children in magic from the cradle,
who know the secrets both of nature and the future, and who are

M Ibid, folse. B8v-(BB)v. the text, I will henceforth nate tho
1 Ibid., fob. (B 10) r - (B 12) r. fols. only where this fs not the cese
As I in the main follow the order of
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often transported invisibly through the air, conjure eagles to bring
the aetites to them. This leads to quotation of the Colden Ass of
Apuleius concerning magic and to discussion of the cabalists.
Recturning from this digression, Wilhelm enumerates various sub-
varieties of eagle-stones. Of Gaeodes, for example, there are seven
kinds. Then there are Krokaleoi and Skirhodon or Scyrrhodum. Of
Rhytodektas, which is not hard like the preceding varieties but
contains liquid end fluid matter, there are two subdivisions. Mean-
while Wilhelm has quoted Pliny frequently but has also told of
stones near Hildesheim, Mecklenburg, and the Baltic.

We tumn to the virtues of aetites. Gesner has questioned whether
it alleviates the pains of childbirth, denying any sympathetic re-
lationship between it and the foetus or pregnant woman. But
Wilhelm protests against denying to the eagle-stone alone virtues
which are freely conceded to other stones and which are based
upon experience. If the diamond is an amulet against fascination,
incantations, succubi and the magic illusions of demoas, if pearls
comfort the heart and vital spirits, if wearing an emerald prevents
epilepsy, fever and poisoning, if herbs too have greal powers, why
deny such to the eagle-stone? Wilbelm appeals to the foroe of
sympathy, asks who will dare to affirm that the hidden qualities
of things consist in likeness alone, and cites various authorities
in bis favor. The Norwegian male aetites has thiz peculiar power
that, if one urinates upon it, it will cure stope in kidoeys or
bladder.'® It drives off snakes, bound on with the eagle-fish is
said to restore fractured bones, and is employed in Italy with
some thirty other ingredients as a remedy for the pest.® Oppian
angerts that it prevents water from boiling, but Wilhelm has
tested this with ten different varieties of asetites, and none pro-
duced this effect.”

Lauremberg condemns certain usages as superstitious.® One
is when bread, on which powdered eagle-stone has been sprinkled,
fs given to persons suspected of theft, and he who fails to swallow
it is revealed as the thief. There is a similar ordeal with cheese,

1 Ibd., fol. G2 v. 2 Ibid., fols. G 3 : - 4 v, for the

® Ibid.,fol GOrv,GC7v-(G8)v. fallowing parsgraph
n Ihid., fol. GO v.
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which is first inscribed thus:
x pax x mox x milax x urtu x filex x

x magula x regula x Meger x Rgilla x Tolix x.

According to Wilhelm, Brasavola, Rueus and de Boodt say that
aetites gives presages of the future, makes its wearer rich, wins
love, makes one invincible and popular, “and six hundred more of
that sort which they assert of astites without reason.” There is
disagreement whetber such usages are licit. Their sdvocates point
out that wearing jasper or a pcony about the neck prevents epilepsy,
and that words, characters and figures are employed in other
natural operations. Wilhelm, however, regards as superstitious all
amulets containing words, verses, characters or figures, or which
are engraved when the sun is in this or that sign of the zodiac.
These have no virtues from nature or the stars, but work ounly with
the cooperation of an evil spirit. They are superstitious, magical,
and not permitted to Christians. But the wearing of gems against
diseases is licit, benign and natural.

A later writer to treat of the eagle-stone was Johann Lorenz
Bausch in Schediasmata bina curiosa de lapide haematide et aetite,
Leipzig, 16652

Bound with Wilhelm's treatise on the eagle-stone are his instruc-
tions how to set up a botanical garden,? and his Latin translation
of a dissertation by Augerius Clutus, an M.D. of Amsterdam, on
Calsvee or nephritic stone or green jasper, of which we have
already heard Caspar Bartholinus treat™ One variety was
brought from New Spain in America; another, famed in India,
China, Persia, the Near East, and in ancient and medieval authors,
came from the Caucasus. It cured or relieved the stone. Bound on
her arm, it cured a princess of western India. Indeed, the Hindus
set such store by it, that it was seldom brought west.

The treatise of Peter Laurenberg on bulbous and tuberose plants,

% It bas slready been discussed In  oiridis, o quibusdam Calloie dicti,
our Chaptar 9 an Mineralogy. Raturam proprietates et operationas

% Botanotheco, Rostock, 1628. sthibens, quam sevmons Latino recen-

B Augeril Cluti Calsces sive Dis- .
mm"iy&mwmw& berg, Rostochil, 1627,
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treats of twenty-four bulbs, including garlic, onions, orchids and
tulips, and eighteen tubers, with a full page illustration of each.®
Some arc from Canada and Virginia, while glans terrestris Mala-
censis seems a sweet potato. Peter regards the moly of Homer as
a poetic figment, but he quotes Plutarch that, when the bear first
emerges from the cave where it has spent the winter, it eats the
herb, Beard of Aaron, in arder to move its bowsls. Chemists make
a medical preparation from the roots of the samc herb. Tbe
flowers of the narcissus, macerated in olive ofl, are used for recent
wounds and in cases of colic, while a water distilled from the
flowers is good for epilepsy.”

Peter also ventured into the domain of chemical medicine, at first
criticizing anonymously the chymiatric Aphorisms of Angelo Sala,
and becoming engaged in consequence in a controversy from 1622
to 1625 with Anton Giinther Billich, Sala’s nephew, in which Ar-
nold Schréder also participated.®

Tha Discorzl intorno a diverse cose naturali, published at Naples
in 1628 by Francesco Imperato, have already been noticed as to
gems and other stones in our chapter on mineralogy. We there
heard him accept his father’s rejection of the stone supposed to
grow in toads, and in another Discorso he held that the so-called
bamacle geese were really hatched from eggs. But he remained
credulous as to the bird which was said to pick the crocodile’s
teeth for it, and in yet a fourth Discorso on the animal or lizard
called Stellio quoted Pliny that there was no better cure for epi-
lepsy—which is perhaps true in the scnse that there is no cure at all.
The scope and quality of the interest of Imperato and his readers
in nature is further suggested by the subjects of other Discorsi:
animals turmed to stone, pygmies, the paper of the ancients, and
the root mandrake, commonly supposed to resemble a man.

On this last point we may turn to the longer treatise of Laurens
Catelan.®® He distinguishes between the ordinary garden variety

® For the title sce note 15 above. ..., Berlin, 1833, p. 47.
" plantarius: pp. 181, ® Rare «t curieux discours de la

135, 158, 91, 143, 141, 96. plante Mandragors, Parls,

® For tiles of the seven works in- 1634, 58 pp. The title bv given in full
volved see Robert Capobus, Angelus  in our chapter an Mineralogy.
Sda.ldbamdalohomdﬂ;ﬁtn
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and that sprung from the semen of men hanged on gibbets or
broken on the wheel. This is denied by many, and the homunculus
of Paracelsus may be a bit of diabolical magic. But is not the plant
Apium produced from human blood, Atriplex canina from dog’s
urine, and asparagus from ram’s horns? From the blood which
the dragon sucks from the elephant to cool the ardor of its entrails,
and then revomits when the elephant falls on it, springs the tree
that bears the gum known as dragon’s blood. The ceremony em-
ployed in digging up the mandrake root is repeated from Pliny, and
the practice of having a dog drag it out of the ground to escape its
fatal exhalations. Some say that it is found only shortly before the
rising of the Pleiades; others, that only certain sorceresses can ob-
tain it. Dr. Schleger of Hamburg told Catelan that the local senate
there had three women whipped who did so. Mattioli and Porta
are cited as to its fraudulent production. The magic cult of it is
mentioned and the use of its stupefying effect for criminal ends,
and its employment in philters. But such effects must be attributed
to the devil, and he can work them with a counterfeit root as well
as with a genuine one, although the latter may be obtained without
his aid. Catelan subseribes to the doctrine of signatures in plants,
and then turns to the ordinary variety of mandrake. It subdivides
into a male and a female variety, and their virtues are scarcely less
strange, marvelous and ravissantes than those of the first kind
whose root is in the form of a man. As it, taken in a decoction or
powder, was good for impotency of the male, so they, with figures
resembling womb and breasts, are especially for women, and the
reason that there are two varieties for them and only one for men,
is that there are two distinct and separate causes of sterility in
women.

Years later Jakob Thomasius in a disputation on the mandrake
endeavored to distinguish between the true or natural and false
or artificial variety.* He cited Platearius indirectly through Bar-
tholomew of England that the root was artificially formed by rustics
or witches into human form, and repeated the belief that from the

» de mandragora (dated  minari: BM B.45 (6.). The ather dis-

Disputatio
19 Calend. Jan. 1665), printed at sertations in the volume are all of the
Halae Magdeb., 1739, 24 pp. iIn quarto  18th century.
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urine emitted in the last agony by an innocent man who had been
hanged for the crime of theft, there grew beneath the gallows an
herb with broad Jeaves, yellow flower, and a root in the form of
a man even to the hair and marks of sex. It will be noted that there
are considerable variations between his statement of the super-
stition and Catelan’s.

Leo Allatius tells us in his Apes Urbanae™' of 1633, that Federicus
Caesius (ar, Cesi), founder of the earliest modem scientific society,
the Academy of the Lynxes (Lincei), who had already printed
Tabulae Phytosophicae™ and one or two other works, would zhartly
publish a Metallophytum, Phytica mathesis, Theater of Nature (a
huge volume), and a Universal Mirror of Reason in which is con-
tained the universal art of the sciences,® a Physical Exposition of
All Prodigies or Prodigious Things, and an Exposition of Celestial
Nature, both in many books. Cesi’s early death in 1630 probably
prevented the appearance of any of these works, but the list serves
to illustrate the interests of a naturalist of that period and their
confusion of the monstrous and marvelous with the normal, natural
and scientific.

The treatise of Pietro Castelli, on the odoriferous hyena which
produces zibeth and is commonly called civet, first appeared in
1638 at Mesxina®™ and was reissued at Frankfurt thirty years
later.® Castelli uses such dubijous authorities as Aelian, Pliny,
Ovid, and Solinus as well as Aristotle and recent writers. After
discussing fragrant excrements of animals, he states that the civet
cat is not the same animal as the pard of antiquity nor as the
hyena. Their genitals are differently situated. He repeats the

u QOp. oit., pp. 121-22 wroto {o 1628, “non ad P sed
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story that the hyena calls shepherds by name in order to take
them by deceit. Busbequius?®® seems to have seen two true hyenas
at Constantinople, but it is difficult for Castelli to understand why
his description of them does not tally better with those of the
ancients. Of the American odorate hyena he knows little, and the
description of it which he takes from I. Faber does not fit the
skunk at all well. The odorate African hyena, “which is our civetta,”
is more like a wolf than a cat. Presently he has a chapter on the
castor, fiber, or beaver, followed by another on what the Arabic
word, zibeth, means. Authorities disagree, but he interprets it as
excrement or a liquid squirted by the animal’’ The treatise is
illustrated by engravings which are somewhat superior to the text.

Michael Ruprecht Besler was ordinary physician to the Republic
of Niirnberg and senior inspector of apothecary shops. His Ga-
zophylacium is a folio volume of plates illustrative of rarities from
the three kingdoms, vegetable, animal and mineral.*® For example,
there is a singular species of aconite with the leaves of tanacetum
(tansie) from the Tridentine Alps with white flowers, and a re-
markable bunch looking like grapes cut from the trunk of a tree
in 1641 from which hung pruni myrobalani (or, mirobolani) to
the number of one hundred and twenty. Among animals the
mononceros is said to take the palm. It is taller than a young horse
of thirty months, has a homn in its forehead three cubits long, a
head like a deer, and a mane like a young mule. No picture is
given of it, however, but only of four horns, one of which is labelled,
“Genuine hare horn,” but none genuine monoceros hom. The
plates for the mineral kingdom include ancient coins, gems and
seals, and the sword of John Ziska, the Hussite general.

Gerard Boate, in Ireland’s Naturall Historie, published at London
in 1652 by Samuel Hartlib, one of the forerunners of the Royal

# 0. G. de Busbecqg (1522-1592) $ It was also used for an animal:
was imperial ambassador at Constanti-  see the Italian zibetto for civet-cat.
nople. His Turkish Letters were pub- # Gazophylactum rerum naturalium
lished in English translation by E. S. e regno uegetabili animali et minerali
Forster from the Latin of the Elzevir depromptarum nunquam hactenus in
edition of 1633, at Oxford in 1927, xvi, lucem editarum fidelis cum fig. aen.
265 pp. ad vioum repragsentatio, Norimb.,

1642, regal. fol BN Rés $.306.
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Society, could find no trace in Ireland of the fabulous fountains
recounted by Giraldus Cambrensis.” His book is chiefly geograph-
ical, although chapters 16 to 18 are on mines there, and the 24th
and last, on disease.

The first volume of the catalogue of the museum of Ludovico
Moscardo was printed at Padua in 1656,* roughly a century before
the foundation of the British Museum in 1754. Its first book listed
antiquities, the second was on the mineral kingdom, the third on
corals, animals, fruit etc. In these two books much was taken from
Pliny’s Natural History, and the pictures were fewer than in the
first book. A sscond volume, which appeared sixteen years later
at Verona, was chiefly concerned with ancient art.

In 1660 appeared at Niimberg the volume Theatrum sympa-
theticum, already described in a previous chapter.! In the same
year at Tiibingen and previously in 1658 at Glasgow had been
issued, A New Approach to Find the Occult Causes of Sympathy
and Antipathy through principles of natural philosophy drawn
from the artificial anatomy of Ferments,® by the Scot, Sylvester
Rattray, an M.D. of Glasgow. In 1662 Rattray’s work was prefixed
to a new edition of the Theatrum, a quarto of 722 pages containing
twenty-six treatises as against the four tracts in the duodecimo
edftions of 1660 and 168]l. Except Fracastoro, all the authors were
of the seventeenth century.

The first part of Rattray’s Aditus noous follows a set order, con-
sidering first the antipathy and then the sympathy of vegetables,
animals and minerals in that order; then the antipathy of man with
parts of animals, vegetation and minerals, followed by the anti-
pathy of other animals with these three in the same order. The
same order is then followed for sympathy. Next comes the sym-
pathy and antipathy of minerals with vegetation and vice versa,

® Op. cit., p. 58.
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then special antipathies and sympathies, theu sympathies and
antipathies which fall under none of the foregoing heads.

A few specific examples from this series may be noted.® A tooth
from a corpse which has long rotted makes teeth fall out by mere
touch, and the hair from such a corpse produces baldness by mere
contact. If a wolfskin is put among sheep, their wool will fall off
spontaneously. The still palpitating heart of a turtle dove and the
eyes of live frogs, swallowed or worn as amulets, cure tertian
fever. Onions are the only bulbs that diminish in size while the
moon waxes.

The rest of the work is less classified. The attempt is made to
explain sympathy and antipathy and action at a distance as the
result of ferments. Animals and vegetables have their determined
places and ferments. But it is argued, probably following van Hel-
mont, that all things which used to be thought mixed substances
are made from water alone—water, however, impregnated with
ferments.** All generation and corruption is by fores of ferments,*
and the only true remedy is extinction of the ferment which causes
the disease, not extinction of the fantastic idea or any universal
panacea.* Incidentally Rattray believes in spontaneous generation
and holds that those animals which are produced by ferments in
their proper places without seed of parents differ in no respect
from thoss propagated by seed.*”

Rattray also still holds that marvelous effects come from specific
forms,*® and that all things have sense.*® We are therefore not
surprised to find him accepting the old belief that earth from the
Nile moistens at the time of the inundation, or that spirit of blood
of a living person, hermetically sealed in glass, will show his state
of health or disease, though he be far abseat, by its change in color
and in turbidity.®® Van Helmont explained such action at a distance
by ccstatic virtue.** The influence of fear™ and the power of
imagination are also great. The figure of & cherry was imprinted

@ Op. cis., pp. 11, 19, 24, 39. “ Ibid., p. 81.

“ Ibid, pp. 53 at 20q., 62, @ Ibid., p. 108.

@ Ibid., p.73. ® Ibid, pp. 43, 104, 107.
“ Ibid, pp. 68 et 2¢q. & Ibid., p. 100.

@ Ibid., pp. 52, T1. = 1hid., pp. 120-1.
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on the foetus when the pregnant mother was struck by a cherry.*
The corpse bleeds not only in the presence of the one who wounded
it but at the mere mention of his name.** In all such cases species
or images impressed on the spirits of the body act as ferments
would, and “all those species thus impressed retain a tincture of
the ferment of the sensible object® The seed contains all the
members, lineaments, colors, odors, dispositions, inclinations, and
peculiar marks of the coming body.* Rattray also mentions
“seminaries of hereditary disease,” probably showing the influence
of Fracastoro.

Another suggested explanation of action at a distance is by
emiszion of rays containing vital spirit and energy and found even
in excrements. Rattray denies that corpuscles or material effluvia
are emitted, but believes that ferments by their spiritual rays
cover a certain sphere of action.*

A third explanation comes from the atomists who believe that
effluvia are constantly being thrown off under the pressure of sur-
rounding bodies, and that some atoms are so swift and subtle that
they pass through all media without any opposition, that certain
places are more suited to receive them, that they do not rest until
they reach such cognate pores, and that no distance impedes their
movement to their proper places. The more they approach their
homes, the less becomes the resistance and the greater the pressure,
and their movement so much faster.®® Rattray rejocts this expla-
nation and has no use for atomism, but he fails to disprove it.

The author of Mosaic Philosophy, Le., Robert Fludd,*® says that
all natural actions are effected immediately by the spirit of God
moving over the face of the waters, but that is to deny any natural
philosophy and to make all actions supernatural. Kircher, on the
other hand, held that it was only weapon ointment which cured at
a distance, otherwise none would be mfe from the venom of the
basilisk of Libya, the dipsas snake of Egypt, the dragon of Africa,
or the effluvia of Alpine aconite. But Rattray contends that such

@ Ibid., p. 118. v Ibid,, pp. 181-23.
P
 Ibid., p. 115. “ [bid, pp. 194-25.
» Ibid., pp. 116-18. ® FPhilosophia mosdica, Goudso,

“ Ibid, p. 119. 1638, fo-fol
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things have a determined sphere of action with they cannot exceed.
Incidentally he further criticizes Kircher for denying sympathy and
so action at a distance between the magnet and the pole, and for
rejecting Gilbert’s tenet that the earth is a magnet.*

Finally Rattray refutes the explanation of sympathetic action as
a virtue from the stars, because the earth, before the sun was
created, had ferments in itself of all vegetation and consequently
all virtues. Every composite consists of matter, form and ferment.
From matter it has its quantity and consistency; from form, that
it lives and feels vividly or obscurely; from ferment, all other actions.
The blood in the glass is affected by the same fermeat as the blood
in the veins. Or if the arm, from which flesh has been taken to
remake the nose of another person, rots, that nose will rot too.*
Such was the far-fetched, occult and magical view of nature, of
natural action, and of relations between bodies which found many
followers in the seventeenth century.

A book on amber, published by Justus Fidus Klobius of Witten-
berg in 1680, examined eighteen opinions as to its origin and
preferred the view that it was the dung of a bird native to Mada-
gascar, the Maldives and East Indies, or possibly the excrement of
a certoin kind of whale. A contemporary reviewer acded evidence
from Purchas that spermaceti had been found in the head and
ambergris in the entrails of the whale Trompa, when one was
dissected.®

In 1639 Robert Lovell had published at Oxford Pambotanologia
or a complete herbal in English, which had met with a sufficiently
cordial reception to embolden him to issue at the same place a
Panzoologicomineralogia or complete history of animsls and mine-
rals two years later. Both were compilations, “containing the sum-
me of all authors, both ancient and modem,” and the inclusion of
sympathy and antipathy in the long title of the latter warns us
that it will not be free from magic. Every animal and mineral cures

® For the argument in this para-  tis Del gloriam et hominum sanitatem
\ Adlitue novus, 127-20. Thegeog- exhibet J. F. Klobiui, Wittenberg,

gra
ruphy appears somewhat fanlty, the 1680, in-4, 4 fols., 76 pp.

being usually located in © PT I (1887), 538. Seaalso JS V

o Ibid., 130-32. (1677), 144-45, “Extrsit du Journal

& Ambras historiam od omnipoten-  d'Italis.”



NATURAL HISTORY 18

something. Birds are divided into terrestrial carnivorous, phyt-
vorous, insectivorous, aquatic with undivided feet, aquatic with
divided feet, and exotic, which are chiefly American. Cetaceans
and zoophytes are included under fish. Conceming the horse, Al-
bertus Magnus is given as authority that the teeth of a gelded harse,
placed under the head or pillow, prevent snorting in slesp. The
filings of the front hooves given with water “help the frettings in
horses.™ Lovell is brief as to barnacle geese but full on the sala-
mander. In Trent, the Alps and Germany it is found in cold moist
places and is very cold itself, and its bite deadly. “Arnold” says
that once it has bitten, it never lets go, and, if pulled off, leaves
its teeth in the wound, and there is no remedy therefor. “There-
fore they must be suffered to hang on till they are wearied and
be put off by medicines.” The cure is by drinking a decoction of
frogs and applying the flesh of the salamander. It is most poison-
ous when dead by putrefaction. While alive it emits a humor which

quenches fire.®® Serpcats

are generated of the putrefaction of the earth, of the blood of certain
birds, and of the marrow of man'’s back. They generato by conjunction
so that they seem bat ono serpent having two heads, they lay eggs and
hatch them, hanging together like a bracelet; but some of them bring

forth animals

At the rising of the dog star they are so furious that they cannot
rest. Insects also are produced partly by sexual intercourse, partly
by spontaneous generation. Lovell divides both animals and insects
among the seven planets.®® With the treatment of “Geologia™ a
new pagination begins. Marvelous properties are ascribed to
gems,* though some of them are called superstitious. The sar-
donyx kecps jts bearer chaste, removes mental depression and

cheers one up,

It hindreth the effects of the onyx-stone, causing sadnesse, fears, hatred,
warrs, contentions, and terrible dreama, all which proceed from melan-

% Panzoologicomineralogie, 1081, ® Ibid., pp. with signatures (b 8) v,
p- 7. er,ev,cfv-(c3)r.
“ Ibid., p. 258. o 1bid., p. 63 at seq.
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choly which this stone (Le, the onyx) causeth, being worne about the
neck or on the finger.”®

Snakes had been closely associated with magic long before
Pharaoh’s magicians turned their wands into them, or Moses lifted
up the brazen serpent in the wildermess. Vipers in particular shared
this aura of the marvelous by virtue of the exaggerated excellence
ascribed to them in medicine, and were still prized for their fat,
volatile salt, and use in theriac and trochees through the seven-
teenth century. But the folk-lore associated with them began to
be dissipated when Franciscus Cahallus of Brescia in 1489 denied
the prevalent belief that the viper conceived by biting off the head
of the male and that the young then avenged their sire by gnawing
their way out through the vitals of their mother.® The old notion,
however, was repeated by writers through the sixteenth century.
Now, in the seventeenth century, Francesco Redi,™ who was soon
to disprove the spontaneous generation of insects, after examining
a large number of vipers which had been collected to make theriac
for the Grand Duke of Tuscany,” came to the conclusion that the
poison was in & yellowish liquor contained in a bag about the teeth,
as is further the case with snakes generally.

Earlier in the century Marco Aurelio Severino (1580—1658), pro-
fessor of anatomy and surgery in the University of Naples, had
published a work on the viper whase title announced “new experi-
ments.”™ But on the basis of only two experiences, one with the
crest of a cock and the other on a bite of the hand of one of his

% 1bid., p. 80.
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household, he had denied absolutely that the yellow liquid was
poisonous.™ He also had still repeated such “bagatelles,” as Redi
called them, as that applying a freshly cut off head of a viper to its
bite was a marvelous antidote, that music would revive the dead
victim of a viper's bite, and that the spittle of a fasting man would
kill a viper.™

Redi’s own treatise on vipers was published in Italian in the
form, not of a scientific monograph with a full and detailed record
of his experiments, but of a literary letter, rather rambling and di-
gressive and with quotations from classical Latin poets like Martial
or Greek verse, addressed to Lorenzo Magalotti.™ It includes dis-
cussions of the Psylli and Marxi of antiquity, the deaths of Socrates
and Cleopatra, and refers in modern times to the discoveries of
Galileo. Redi opens with the statement that every day he becomes
more and more convinced nat to believe assertions conceming
natural phenomena unless he has seen them with his own eyes and
proved them by repeated experiment. Most writers repeat credu-
lously what they read or hear. Opinions differ, however, as to
how the viper poisons, some saying by its gall, others by its tail,
and others by its teeth. Most medical authors hold that swallowing
the gall of the viper is a mortal poison. But Ciovan Battista
QOdierna, in a letter to Marco Aurelio Severino, said that he had
given bread soaked in it to a cat without injurious effect upon the
animal. Albertus Magnus, Mercurializ, Capo di Vacea and Zacuto
all say that the wine in which a viper has drowned is poisonous;
Aetiugs and Dioscorides affirm this, if the viper has merely drunk
of the wine. But Redi cites Galen concerning the viper found in
the jug of wine,™ quotes Celsus

... non gustn sed in vulnere nocent

” Francesco Redi, Orservagiond in- ™ Ibid, pp. 39, 33, 9.
tomo alls oipere . . ., 1664, p. 25: il
savio ed ottimo vecchio Marco Aurelio
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suaso da due sole sperieaze, ma mu la
cresta di un gallo, e 'altra su la mano
punte & 1 mo famiglio.”
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and thirteen lines from Lucan on Cato in Libya, ard asserts that
he has proved by more than a bundred experimerts on various
animals that no part of the viper, not even the yellow liquor, taken
internally is poisonous, and that one can eat animals which have
been killed by vipers without injury.

Galen wisely recommends a ligature to keep the venom from the
rest of the blood, in case one is bitten by a viper, but the material
used is a matter of indifference. Gilbert of England is superstitious
in saying that a thong of deerskin should be employed. The story
of Athenaeus that two malefactors condemned to be bitten by
asps were saved by eating a citron is a fable; Redi tried it on two
cocks in vain. He also tested and found false the notion of Crull
that capers would cure the viper's bite, because the thorns of the
caper bush resembled the viper's teeth. Indeed, Redi pronounces
fabulous the whole doctrine of signatures in plants with fts astral
and magical virtue. He likewise disproved the miraculous pro-
perties ascribed by Pliny and Dioscorides to other herbs. Either
they never possessed such virtues, or had them only in ancient
times, “when cows talked.” Redi also rejected Avenzcar's assertion
that wearing a viper's head hung round one’s neck by a silken
thread would cure quinsy.

Redi doubts if therc are any subtle conduits between the gall
bladder and the teeth of the viper, or that they derive their venom
from eating poisonous herbs, scorpions and the like. Their tail is
not poisonous, and their brain is not black, as Baldo Angelo
Abati™ said. As to the number of their teeth there has been a
wide divergence of opinion among past authors. Nicander, fol-
lowed by the author of the book on theriac to Piso, by Rasis, Avi-
cenna, Actuarius and Giovanni Gorreo, gave the male two and
the female more. Actius gave the male viper two teeth; the female,
four. With him agree Isanc, Caballo of Brescia, Zacuto, Mercuri-
alis, Amato Lusitano, Francesco Sanchez, Caspar Hofmann, and
yet others. Paul of Aegina and Haly Abbas say that there are only
two in both sexes. Vincent of Beauvais said three; Abati and
Vesling, four. Albertus Magnus allowed the male two in the upper
and two in the lower jaw. Marco Aurelio Severino put three, four,

! Concerning Abbatius, T IV, 587, note 8.
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five or six in the upper jaw. Odiemna in his diligent and curious
letter to Severino, De dente viperina, counted forty-eight minor
teeth but was silent as to the number of major teeth or poisonous
fangs. But in more than three hundred vipers examined by Redi
both sexes had only two canine teeth with which they inflict their
poisonous bite.™

Some deny that worms are generated in the bowels of the viper,
but experience has taught Redi the contrary. In a single female
he found more than thirty living worms in the stomach and in-
testines. Aldrovandi and others have spoken of the stench of
vipers, but it is true only of a fluid released in the act of generation.
“Galen and many worthy moderns have taught that eating the
flesh of vipers induces a burning and inextinguishable thirst.”™
But a gentleman who drank and ate viper powder, broth, flesh,
and wine in which vipers had been drowned, three times a day
for four weeks, was never thirsty. Furthermore a septuagenarian
within a month and a half ate more than ninety vipers, as did a
woman of twenty-five. Redi further demonstrated to his own satis-
faction that the salt of vipers had no purging virtue, but he does not
question the medicinal value of theriac, “maraviglioso antidoto.™®
He proved experimentally that the spittle of a fasting man was
not injurious to either vipers or scorpions. Aldrovandi had ex-
plained its supposed action by antipathy, but P. J. Faber and
Severino had adopted a more up-to-date chemical explanation,
that the sal ammoniac in the spittle was fatal to vipers. Redi found
that it did not even deprive them of their venomousness. Albertus
Magnus had said that a scorpion immersed in a flask of oil would
live for twenty days, but Redi found that it survived for only
sixty hours.

That Redi had no great respect for alchemical writers may be
inferred from his accusing “the much vaunted Basil Valentine”
of “an infinity of vain imaginings,” and in particular for affirming
that only six grains of salt of rhubarb or of senna or of esula were
enough to produce a good evacuation.®® Redi also tested and dis-

7™ Osservazioni (1664), pp. 46-49. ® Ibid, p. 9, “la Triaca... mara-
™ Ibid., p. 71. viglioso antidoto.”
" Ibid., p. 78.
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proved many antipathies which were supposed to exist between
various plants and trees and vipers. He discovered that, instead
of being killed or routed by them, vipers rather enjoyed the leaves
of ash, beech and oak trees, and the herbs betony and dittany.®
He also rejected the fable of the love of the viper and the fish
murena, and the assertion of Rasis that the mere sight of an
emerald would make a viper's eyes liquefy and squirt from their
sockets.®

Redi’s Letter was reviewed in both Philosophical Transactions
and the Journal des Sgavans®* and was utilized by Paschius in
reviewing the achievements of the century.®® One further feature
of his Osservazioni remains to be noted, a negative one which did
not impress these reviewers as did his disproving fabulous asser-
tions and sympathies and antipathies by putting them to the test
of experimentation. It is that he did not attempt to explain these
supposed or other actual natural phenomena by the hypothesis of
material spirits or invisible effluvia. Rather, he maintained a
discreet silence as to both.

This apparent achievement of modemn science was, however,
within a few years challenged, on professedly at least the same
basis of observation and experiment. Moyse Charas had in 1668
published a book of over three hundred pages on the theriac of
Andromachus, The following year, in Nouvelles experiences sur
la vipere (Paris. 1669), he alleged that he had shown that the
yellowish liquor was merely a harmless saliva by repeated experi-
ments in the presence of numerous physicians and many other
persons. He had wounded a number of animals with a detached
viper-tooth and then poured the liquor into the wound with no
ill effects. He therefore attributed the poisonous effect of the
viper's bite rather to its vexed and enraged spirits, and as proof
thereof adduced the following experiment. He had held the jaws
of the viper while thrusting its teeth into a living animal, again with
no venomous result, because the spirits could not pass abroad from
“that forced and restrained posture.” He further praised the volatile

& Ibid,, pp. 84-85. & Paschius, De novis inventis, 1700,
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salt of vipers as a remedy for their bite. Thus not only was experi-
mental method divided against itself, as was frequently the case
in other fields in the seventeenth century, but the old notions of
spirits and of like-cures-like received affirmation, to say nothing
of emotion being ascribed to an animal of a low order and even
being made the basis of physical action. That all this was still
congenial to many minds, however, is seen in the statement of
Philosophical Transactions that the book of Charas was likely to
be translated into English immediately.®® It had been so translated
when Redi replied in 1670.%

Redi replied that he had repeated his former experiments again
and again and was more convinced than ever “that the venom of
the Italian vipers doth not consist in an imaginary Idea of reven-
gefull Choler, but in that yellow liquor above mentioned.” He
further advised “the leam’d authors of the French experiments”
to make new observations, and added, perhaps sarcastically and

equivocally,

and if they shall be found to conform to those they have printed, and
indeed contrary to his, that then it might be agreed upon, that there was
a truth discover’d hitherto unknown, oiz. That the venom of French
vipers consists in a cholerick and vindicative idea of the Fancy.

Besides many other new experiments, Redi recounted the follow-
ing. He had stored in a glass vessel the venom from no less than
250 vipers for use in experiments. Before he got round to these,
it had turned into a kind of glue of the color of amber, and after
thirty days “became dry and friable and easily reducible to pow-
der.” He so pulverized it and found that the powder, injected into
wounds which he made in pullets and pigeons resulted shortly in
their death.

L’abbé Pierre-Michon Bourdelot continued the discussion in
Recherches & Observations sur les Viperes (Paris, 1671). Bourdelot
(1610—1685) had been successively physician to the comte de Noail-

% Philosophical Transactions, 1V, Vipere. In Firenze, 1670. The English
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fatte alle sue Osservaziond intorno alle
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les, Henri prince of Condé, French royalty, and Christina of Swe-
den. He had held meetings of savants at I'hétel de Condé and
resumed these upon his return from Sweden.” In a sense he tried
to take middle ground between Redi and Charas, but his mental
make-up much more resembled that of Charas. He declared that
the liquor in question was not yellow in French vipers, that in hot
countries like Italy it might poison per se, but in France and colder
parts “needs to be made keen by the bilious breath of the angered
viper.” To enforce this point, he told how only half of the grafts
thrived which were made by a certain gardener, because he held
one in his hand and the other in his mouth, where his decayed
teeth caused it to wither, "how certain breaths of wind corrupt
meat, especially when it thunders and lightens,” how the breath
of some men and animals has a like effect, that the bite of a red-
haired person is venomous, and 30 on. Sometime he was going to
try the experiment of putting some of the foam of a mad dog into
the wound of a sound one, to see if it will make him mad and show
“whether it be not the breath” rather than the bite of the mad dog,
“which by its agitated spirits causeth that commotion of madness.”
Whercupon he observes further that “the breath coming from the
spongy lungs of vipers enraged is of greater force™ than all others.
Vipers abound in spirits and are a means of prolonging human life,
and the beart or liver of a viper “is cne of the greatest Alixitery’s in
the world.” He further affirms that he himself has seen in the Grotta
dei Serpi near Bracciano “stubborn maladies™ cured “by big snakes
winding themselves about the bodies of the sick exposed there.™
Thus Redi seems to have cut off one of the hydra heads of super-
stition only to have a half a dozen others spring up in its place.
Not so easily was experimentation rid of magic.

In fact, Charas himself was again heard from in the same year,
16871.%° He still held to his original thesis, which he asserted had
been confirmed by experiments made in the presence of two and

® Lettres ds Gui Patin, ed. Paul ® Sulte der nouvelles experiences
Triaire, 1 (1907), pp. 264-85. BN S.  sur la oipere acec una dissertation sur
12828 and 12829 are copies of Bour-  son venin, Paris, 1671, in-8. Review-
delot’s Recherches, in-16, 79 pp. od in Philasophicel Tronsactions, VII
so:'a-l;uhopuade Tronsactions, VI, (1672), 4073-77.
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three hundred persons. He also was impervious to Redi’s sarcasm
which he took seriously, affirming that his contention was true of
vipers from all parts of France, regardless of climate and latitude.
Charas now spoke of the poison of the viper as being invisible and
spiritual, which led the reviewer of his work in Phdosophical Trans-
actions to insist that these spirits were corpuscular and that Charas
must be using the word “spiritual” only in contrast to the quite
material yellow fluid of Redi.

Nor can be mean that these spirits have neither place nor extension; for
how could they part from the viper without having been in her body;
and bow could they enter into the body of the animal bitten without

being there?

A notice of Charas’s book in the Recoeuil des memoires et
conferences ... presentées a M. Le Dauphin mn 1672 by
J. B. Denis,” similarly objected to Charas’s holding timt the poison
was immaterial and a pure effect of the imagination of the viper
when it formed the idea of vengeance, and attributed it rather to
subtle but material spirits in the blood which mounted to the head
of the viper as it became irritated. Charas for his part went on
“to illustrate his notion of the ldea of the Viper for Revenge,” by
alleging “the imagination of terror by a toad impressed in a ferret.”
The ferrct ran in circles ahout the toad, crying as if for succour,
until finally, completely fascinated, it entered the toad’s gaping
mouth, as Charas himself saw and saved the ferret by killing the
toad. Charas also narrated the strange case of a Neapolitan soldier
who had served for four years in the French infantry, but who
annuslly about the 24th of July began to feel the effects of a bite
by a tarantula received in Italy, when he would dance for three
days in succession and ceasc only on the fourth,

Redi's cause soon received further support in a letter of August
6, 1672 to Philosophical Transactions from Thomas Flatt of Flor-
ence. A discussion of the matter having arisen among several
gentlemen, it was decided to put it to an experimental test, and
Platt’s host procured a supply of vipers’ beads which had been

" Bound with vol. Il of the Jourmal dea sgacans, but with a scperate
pagination, pp. §7-90.
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cut off and of pigeons. But Platt could not wait until the others
arrived, so it was first tested before the two of them, then
before a larger and distinguished company, and yet a third time
when “the news of these experiments made many persons curious
to see them performed once more.” In all cases the result was the
same. Pigeons which were pricked with the thorn of a rose bush
about the size of the viper's fangs or even by a larger pin-point
suffered no serious ill effects, whereas those who were wounded
with the teeth of the cut-off heads of vipers soon died, showing
that Redi was right and that enraged spirits and an idea of
revenge had nothing to do with it. Another notion, that swallowing
a viper’s head was a sure preservative and remedy against its bite
was also disproved experimentally. Both a cock and a pigeon
which had eaten such a head and then were wounded with
another died.”

Meanwhile Redi had in 1671 published a more general work
in which, as the result of repeated testing and experimentation,
he disproved a number of superstitious or erroneous notions con-
cerning natural phenomena, especially those brought from the
Indies.*® He found that the torpedo fish exerted no numbing effect
unless actually touched, and dissected one to try to find out where
the numbing force resided. The snake-stone found in the heads
of a genus of snake in Hindustan called Cobra de Cabelo by the
Portuguese and described by Garcia da Orta and others, was sup-
posed, if applied to a wound made by the bite or sting of a veno-
mous animal, to adhere to it until it had imbibed the poison and
then fall off. But Redi disproved this by many experiments.
Similarly invalidated was the assertion of Ximenes that certain
stones from Brazil, Cuba and Mexico, if pulverized, cured nephri-
tical pains and even broke the stone; the belief that the eagle-stone

* PT VII, 5060-66. other Italian edition at Florence in
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or actites facilitated childbirth, and that the stones swallowed by
natives of the Caymans cured quartan fever, as Monardes stated.
The old notion that swallows used swallow-wort (celandine, che-
lidonia) or swallow-stone (chelidonium) to restore the sight of
the young birds was disproved by Redi. He showed that this
would happen without the application of any herb or stone not
only in the case of swallows but other birds such as pigeons,
chickens, geese, ducks and turkeys, whose corneae he punctured
and found that the aqueous humar was replenithed within twenty-
four hours. His pupil Zambeccari and others later performed the
same experiment with mammals.™

Some roots which had been supposed to work against fever
failed to do so for Redi, but quinine did. Chinese fennel was but
little more efficacious than the European variety; keeping sassafras
in sea-water for a week or even a fortnight failed to render it
fresh and potable; there was no support for the statement that
the knobs and beards facing north on a certain plant in Cambaja
cured apoplexy, while those turning south were deadly poison.
He found groundless the reports that the blood of the rhinocerns
cured oolic and haemorrhages, that its skin beunefitted the stomach,
and that its borns were an antidote for poison. Qil of tobacco did
not kill all animals nor in the same time; the effects of tobacoo
from different regions such as Brazil and Saint Christopher’s were
different. On the other hand, experimentation with various fowl
showed that they did digest glass and gems to some extent, these
losing weight after a period inside the bird. Redi further carried
on observations of the growing and casting of their horns by stags.
He quite discredited, although he was pot in a position to test,
the story that the leaves of certnin trees were metamorphosed into
swallows, and that in China there were fish which took to the air
as birds in summer, but became fish again with scales instead of
feathers as winter came on.

Redi’s experiments led him into the field of chemistry as well
as natural history. He found that aqua oitae would float on olive
oil when highly rectified but oot when undephlegmed Mem-

" See articdles on Zambeccard, by Ssul Jurcho, Bulletin of the History of
Medicine, IX (1941), 151, 322-24.
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bers of the Florentine Academy had found that all natural waters
grew turbid from the infusion of water distilled in a leaden bell
except the conduit water of Pisa, but liedi found that it did too.
The Academy’s experimentation further showed that waters distilled
in glass vessels, if mingled with ones distilled in leaden vessels,
did not become turbid, but Redi’s experiments hardly agreed with
this. He distilled pellitory in glass and changed the receiving vessel
fourteen times and mingled all fourteen waters in turn with rose-
water distilled in lead. They all became turbid, although he re-
peated the experiment in several months. But when he distilled
in a bath what was left after these fourteen shiftings, and this time
in a silver vessel with a glass head, after changing the receiver eight
times he found that the water in the eighth receiver remained
clear, although mixed with several distillations of water distilled
in a lead vessel. But the first seven distillings all grew turbid
whben thus mixed. Cinnamon water distilled in a gold or silver or
glass vessel and kept in glass, always remained clear, but in crystal
of Pisa it first grew turbid within a few hours, then milky, became
yellow in a few days, and finally turned bitter. On the other
hand, in crystal of Rome and Venice it did not become turbid until
after two or three days and never turned yellow or bitter, while
in crysta] of Paris it took even longer to grow turbid A powder
of nitre, salt of tartar, and flower of sulphur would sometimes
fulminate, but sometimes not.

The breadth of Redi's scientific interest is further demonstrated
by a book in 1678 in which he adduced evidence that eye-glasses
were invented before 1311.%

The problem of snake poison was raised once more in connection
with a very detailed account of the dissection of a rattlesnake,
published by Edward Tyson in 1683 in Philosophical Trans-
actions.® The teeth were of two sorts: lesser teeth in each jaw to
catch and hold the food and the poisonous fangs outside the upper
jaw which kill it. By gently pressing the side of the gum with his
finger, Tyson made the yellowish fluid flow through the hollow fang.
But trying this several times spoiled “our enquiry into the baggs

* Laettere intorno all invenzions de- ® PT XIII, 25-54. “Vipera Candi-
gl occhiali. sona.”
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and the glands that furnish them with that liquor,” and relieved
him of the distasteful task of deciding whether Redi or Charas was
right”” He did, however, point out that the yellowish fluid did
not serve the purpose of mere saliva as Charas had held, and even
ventured to say:

For 1 am not yet so fully convinc'd (tho I have a just deference for
Monsieur Charas and a due regard for his laborious researches and
fnquiriex) of his sentiment of the innocence of this liquor.™

On the other hand, Tyson felt that Redi was too sceptical as to the
virtues of the snake-stone (Pierre de Cobras de Cabelo) and cited
instances of its successful application even in other cases than
snakebite and including his own medical practice.”® But in another
article in the same volume on Lumbricus teres, the round multi-
parous worm bred in human bodies, Tyson agreed with Henry ab
Heer in warning against giving the powder of these worms to
expel others, since thereby “we... may sow the seed for propa-
gating more.”®

Less praiseworthy was a collection of instances of the growth
of hair in inner parts of the body, which Tyson was led to com-
municate to Philosophical Transactions by reparts of a corpse
found covered with hair forty-three years after death and of a thiaf
who was hanged and whose body was covered with hair all over
within a few hours after his death. But such monstrosities so ap-
pealed to the scientists of that age, that they were repeated in the
Journal des Sgacans.'*

As for Chams, his erroneous experimentation and belfef in en-
raged animal spirits do not seem to have militated against further
literary and pharmaceutical activity upon his part. In 1676, as
apothecary of the king in his Jardin Royal des Plantes, he issued
the Pharmacopee royale, Galenique et Chymique, which was al-
most immediately translated into English,!® in 1684 into Latin,
and of which further French editions appeared in 1652, 1681, and

v Ibid., pp. 45-40. W IS XT (1684), 25-28.
® Ibid., p. 48. = The English translation s ro
» Ibid., pp. 48-50. viewed In PT, XII (1678), 963-64.

19 Ibid., p. 158,
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as late as 1753. The ariginal French edition was for sale at the
author’'s house, rue des Boucheries, at the sign of the golden
vipers.'®

Michael Ettmuller (1644—83) in the collected works published
in the ycar of his death still attributed the fatal effect of the
viper's bite to its anger and the “idea of fury of the Archcus”
(using Helmontisn phraseology) imprinted on its teeth and
saliva-lo"

In 1684 appeared a second edition of Nouvelles experiences sur
la oipere, in which Charas added accounts of his having been
bitten twice by vipers when exhibiting them before I'Académie
Royale des Sciences on August 20, 1692 and September 2 of the
same year. In the first case, where a finger of his left hand had
been bitten, he sucked out the yellow juice and some pus, but
found the taste so unpleasant, that he squeezed the wound with
the fingers of his right hand, bringing out more pus “and some of
the irritated spirits.” But fearing that he had not stayed the
course of the irritated spirits, he applied a ligature to the finger,
and took some volatile salt of vipers which produced a profuse
sweat, and after five hours removed the ligature, as it hurt his
finger. In the second case, after sucking and squeezing out the
blood from the bitten finger, he kept the ligature on for only an
hour and took no volatile salt of vipers, "and was perfectly cured.™**
In view of the speed with which animal spirits were supposed to
dart about within the human body, it is amazing that he should
bave thought that he could bind up the finger or even suck the
wound before the irritated spirits had been impelled all over his
body through the blood stream and nervous system, whereas the
removal of the yellow juice should have convinced him that it
contained the poison. But he remained set in his previous opinions
despite these personal experiences.

Giuseppe Zambeccari (1655—1728), who worked under Redi at
the Ospedale di Santa Maria Nuova in Florence before he began
to teach at Pisa in 1681, addressed to Redi in 1680 an account of
experiments of splenectomy and the excision of other organs, per-

0 IS IV, 1i (1676), 271. we S XXLI, 429-33.
8 PT XV, 1148.
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formed chiefly with dogs,'*® which was re-edited three times before
the close of the century.’*’

In 1664 Johann Danie] Major (1634--1693), who was then practic-
ing medicine in Wittenberg but in 1665 became professor of medi-
cine at Kiel, published a dissertation on petrified crabs and snakes in
the form of an epistle, dated from Wittenberg on July 12, 1668, to
which Philipp Jacob Sachs von Léwenheimb, or a or de Lewenheimb
(1627—1672), replied in the same year with another on the marvel-
ous nature of stones.’ The finding of a snake of stone in the
stomach of a stag caused Major to wonder why only the snake was
petrified and no portion of the stag, and to declare that human
life hardly suffices to explore even a tenth part of the portents
which are of daily occurence. The Duke of Saxony sent to the
Grand Duke of Tuscany a chest full of medicaments prepared from
deer alone. Major refers to the chemical resuscitation of plants
from their ashes, to the finding of fossils far from the sea which
Luther ascribed to the Flood, and of animals which are still alive
inside of stones. Caspar Schott tells of two live dogs found en-
closed in stone, but this was attributed to demon activity or
illusion.?®

Sachs in his reply agrees that nature daily excites human minds
with new portents and to admiration of and diligent research into
its marvels. Thomas Bartholinus*° tells of an embryo pregnant
with another embryo; Ambrose Paré''! records a case of a human
head projecting from a man’s belly; and Eusebio Nieremberg,'**
professor at Madrid, states that a mare in Spain gave birth to a

1% For an English translation of the
Esperienze by Saul Jarcho see Bulletin
of the History of Medicine, IX (1941),
311-31.

17 Jbid., pp. 153-54.

e 1, D. Major, Dissertatio episto-
lica de cancris et serpentibus petrifac-
tis (pp. 4-49) cul accessit responsoria
dissertatio historico-medica P. J. Sachs
de miranda lapidum natura (pp. 50-
110), Jena, 1664, in-8: BN S.12577;

BM 987.b.7.
1 Ibid., 45, citing Casp. Schott,
Physic. curios., lib. 8, cap. 19, § 5, p.

977.
us Jbid., 54, citing Thom. Bartho-

linus, Cent. V1, Obs. 100.

M Ibid., 55, citing Ambr. Paraeus,
chirurg., XXIV, 2.

2 Idem, citing Euseb. Nierember-
gius... Hist. Nat, VI, 2.
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mule which was pregnant with another mule. Bartholinus, it is
true, in a letter of April 10, 1663, warns that Nicremberg seldom
speaks from his own experience. But David Spilenbergerus of
Hungary, in a letter of May 25, 1663, tells of a calf which was
pregnant at birth and prays God that it be not an omen of invasion
by Turks and Tartars. Instances of worms and tapeworms brought
forth pregnant with other worms, adduced by Manardo, Amatus
and Panarolo, are not so surprising, since nature more easily plays
with insects than with a most perfect animal such as man, where
such an aberration is inordinate. Sachs repeats the old notion that
stags extract snakes [rom their holes by the breath of their nostrils,
then kill them with their hooves and eat them. He inquires why
s0 many antidotes for poisons come from the stag’s body, and
cites Caspar Bauhin as to deer’s tears.'* He suggests that in the
case instanced by Major, the stag may have eaten the snake piece-
meal, but the bits have coalesced anew by virtue of their natural
balsam. He suspends judgment as to fossil crabs and fish, and
passes on to mineral waters and petrifying waters. But he hardly
gets to a number of observations which Major had made as to salts.

Such were the aberrations of naturalists, far exceeding those of
nature, in the seventeenth century; such was their love of the
marvelous and inclination toward the magical, outdistancing both
natural magic and the marvels of nature. Yet Major three yeers
later published a book on Infusory Surgery,''* and Werner Rol-
finck, in the dedicatory preface to his botanical work of 1670,'*
hailed Major as the inventor of infusory surgery. Rolfinck further
praised Major as a great teacher and physician. When he revealed
the arcana of the microcosm in the anatomical theater, the entire
audience would burst into applause. When he entered the vege-
table kingdom, be showed that everything was full of miracles of
nature. Besides infusion, he was responsible for a new method of
transplantation, for anointing the scalp to cure even certain non-
cephalic diseases, and for a doctrine of circulation of the nutritive
fuice of plants. This encomium, too, is not free from an admixture

3 Ibid., 59, citing Casp. Bauhin de 328 pp. including the Index.
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of marvels and magic with science, especially if the term, trans-
plantation, is taken in the semse, which was then common, of the
magical transfer of disease.

Incidentally it may be noted that back in 1639 Rolfinck was
Praeses and Gottiried Moebius (the Elder) respondens of a dis-
sertation at Jena on the nature of the stag and its use and hermetic
arcana.''® Gui Patin, acknowledging receipt of books by Rolfinck,
wrote oo November, 8, 1658: “If this man knows no more of medical
practice than what appears in his writings, he will do well not to
come to Paris."47 As for Major, we shall find him grown more
sceptical in his book on Errant Genius of 1678,'* while Rolfinck
had already in 1661 listed non-entia chimica.

The work of Agostino Scilla, 2 Sicilian painter, on marine fossils
was somewhat obscured by a vague opening title, Vain Speculation
Disproved by the Senses,'® and somewhat weakened by the fact
that the author keeps apologizing for his non-literary style. But
it is free from magic and superstition. On the basis of his own
observations which are illustrated by plates of such fossils in the
islands of Isola and Malta, and the mountains about Messina,
Scilla was farced to the conclusion that they all came from the sea
and had been real animals which petrified, rather than that they
were generated from pure rock and were freaks of pature. Scilla’s
treatise received a long review in Philosophical Transactions, with
some added notes by a fellow of the Royal Society.!™ But it appears
not to have been translated into Latin until the middle of the next
century, when there were three editions.'** On the other hand, the
Essay of Scilla’s contemporary, Shirley, which contended that
“stones and all other sublunary hodies are made of water, condensed
by the power of seeds,” and which consisted chiefly of quotations,
was translated from English into Latin within three years.!® But
that was the end of it.
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In what seems to have been his first published work, a monograph
on the tarantula, Wolferd Senguerd tried to explain the strange
effects of its poison, which bad hitherto been ascribed to occult
qualities, by natural reasons.’® The poison was believed not to
take effect for a whole year and for the next two years to produce
only certain diseases varying with the coustitution of the patient
and of the particular spider which bit him, such as loss of appetite,
fever, general {ll health, laughing or crying, sleeping or insomnis,
delighting in certain colors such as yellow or red or green, and
imagining oneself to be king or slave. But all those afflicted had
the common characteristic of liking music and dancing to it, al-
though the particular tune varied with different tarantulas and
different patients. Senguerd's natural explanation was that the
tarantula bit with & moist mouth in the hottest season, and that
its poison, diffused through the human body, especially affected
the spirits in the arteries and nerves, "as also the brain and fibres.”
Stirring up the spirits in muscles and nerves increased the heat in
the heart, thereby corrupting the bile and perhaps obstructing the
pores, causing fever, distemper and the inclination to dance. As-
cending to the brain, it cither obstructs the animal spirits and so
induces sleep, or opens a wider path for them and so keeps one
awake. “The air being moved by a musical air suitable to the
patient, the poison of this spider and the spirits of the man are
by the same agitation put into a commotion.” Dancing results; its
vehement motion heats the blood, opens the pores, rarefies and
disperses the poison, and ejects it by perspiration. But mere su-
dorifics will not accomplish the same result. Not all are cured, for
in some cases the poison injected was so pertinacious and un-
rarefiable, that patients have danced for thirty or forty years, and
all in vain.

The only respect in which this “netural explanation” is superior
to that of occult qualities would seem to be that it is longer and
more complicated. Yet it was deemed worthy of a rmther extended

18 ] W.Sengwerdius, Ds tarantuls.  lustrontur, Leoyden, 1088, in-12. I
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notice in the Philosophical Transactions of the Royal Society.

Hermann Grube treated the same subject aleven years later,'**
apparently without knowing of the treatise by Senguerd His
citations are mainly of earlier writers, Kircher, Forest,’* Franciscus
Joel, Felix Platter, Henry Cornelius Agrippa, but especially Scaliger
against Cardan. In any case, he offered a different explanation
from Senguerd, a ferment and volatile salt in the tarantula which
was supposed to explain all the symptoms resulting from its bite,
although these were very varied: some patients lsughing, others
weeping; some falling asleep, others unable to; some nauseated and
vomiting, others incurring cold sweats, vertigo and delirium; some
running about, others remaining inert.’*® It was, bowever, neces-
sary further to postulate an affinity of music with our spirits oo
the one hand and its consensus with the tarantula on the other.'™

Travelers’ tales continued, and the need of a book such as Redi's
was shown in an installment of Thévenot's Rélations de divers
ooyages curieuz published the next year (1672), in which a Bis-
cayan or Basque, named Acarets, recounting an overland trip from
Buenos Ayres to Peru, in describing the wild variety of Llamas
known as Guanacos, said that they had a bezoar stone in their
insides. Of the ostriches in South America he related that when
the eggs were about to hatch, the hen would place four at the
four comers of the hatching place and break the shells, so that
they would putrefy, producing an abundance of worms for the
newly hatched birds to feed on.'*

Paalo Boccone (1633—-1704) was a naturalist of Palermo who
traveled rather widely in Europe. His special contribution was
in the field of botany, where he was the first to note or at Jemst
clearly to distinguish a number of species.'® In a letter in the
Joumal des Sgavans he identified ferula Saracenica, which grew
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near Palermo, with panax Syriacum, and its gum, which was a
sovereign remedy for wounds, he identified with the opoponax
of the ancients. Of all the kinds of panax thus far known it was
the only one with gum of that sort.’® The two works by Boccone
which we shall here examine are of a more general character and
{llustrate the widespread interest in nature and science which
marked the later seventeenth century. His Recherches et Obser-
oations Curieuses, or, naturelles, were first printed at Paris in
1671, then at Amsterdam in 1674, at Bologna in Italian translation
in 1684, again at Amsterdam in 1744. They open with a letter to a
physician of Avignon arguing that coral is not a plant but a stone.
In his reply, the physician complains that Gassendi has little on
the subject of vegetation, Descartes nothing at all, but that he
himself, if he only had the leisure, could expound it all clearly
adhering to the principles of truc physics and by the geometrical
method.’** Presently Bocoone expresses his astonishment that a
leech which is well known to the fishermen and savants of Messina
has not yet been examined by any Sicidian.®® He is aware that
some parts of animals petrifly '** and believes that glossopetrac are
for the most part the teeth of former fishes.’*® He notes that islands
have formed between Holland and England, while elsewhere along
the coasts of France, England and Italy whole regions have been
submerged.***

The liveliest section of the Recherches is a vivid account of what
purports to be a conversation between Boccone himself and a
noble of the court of France.*” He represents himself as a Sicilian
who has come to Paris to learn and because of the king’s reputation
for favoring Jeamning. Also because Italy, which is not so rich as
other lands, cannot recompense the study of science. He has been
a herbalist for about twenty years. He finds Paris the gayest of
cities and much admircs its gatherings of the intelligent and curi-
ous, and its conferences of savants. He himself has instituted fort-

i= IS IV, il (1676), 25-26. oy pas l(]:'il y ait bomme si stupide,
m used: BN S.21116. dit-il (Fabius Columns), en les
b, 1, 88, voyant ne les juge dy o quo
1D Ibid., 1, 49. des piara.”

1 1hid., 1, 49; I, 41. W Ihid,, 1, 44.

W Ihid., 1, 40; pp. 4748, “Je pe 57 1t begine at 1, 82
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nightly conferences in his house on altemate Thursdays at 1 p.m.
with an admission fee. Each person attending may bring with him
six specimens, fresh or dried, of rare plants, but the order of con-
sidering these will be determined by drawing lots. There are eight
places “pour le cercle.” The others present may listen or look up
such passages in books as are wanted. Two note-books will be
kept: one in which to preserve the specimens, the other in which
to record all the opinions expressed and names given to the plants.
Each one of the eight in the favored circle will ply a pen, but
after a general agreement has been reached, the particular
writing of each will be effaced, and the net result presumably re-
corded in the permanent notebook. Botanical books will be at
hand. If a plant is new or from distant regions such as the Indies,
it will be looked up and described, and then this account will be
revised by one or two outside the conference, so as not to prevent
the ordinary exercises. If medical or pharmaceutical students
desire a special session, it can be arranged. Ladies are invited to
attend as they do in England. Boccone taught two at Lyons, and
in Italy gentlemen of the first quality.

A list is then given of specimens shown at his conferences. They
include the leaf and fruit of Musa Serapionis from Egypt, a wood
called aspalatus Caesalpini, fossil ivory or mineral unicorn, a
mineral bezoard found in Sicily, papyrus from Sicily, pepper from
the Canaries, the Tethys of Aldrovandi, the skeleton of an infant
and a very well preserved hand of an adult, the lynx stone, a stone
found in Malta which seems a petrified mass of fish’s eggs. The
virtues of the plant called Surgeons’ Wisdom (Sophia Chirurgorum)
have been investigated to see if there is any sure experience as
to it, and a comparison has been made of serpents’ tongues from
Malta with those of the teeth of the fish called Carcharias or Sea-
Dog (Chien de mer).

Boccone’s Museo di fisica e di esperienze, published at Venice
in 1697, consists of some forty-six Ossercazioni on particular natural
topics addressed to almost as many different persons, including
the chancellor of Bohemia, the president of the imperial camera,
Vienna, Lord Charles Townsend of London, two chamberlains of
Vienna, a knight of the Golden Fleece, il Principe della Cattolica,
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Palermo, the Modenese ambassador at Madrid, the president of
the Royal Society, the president of the city of Breslau, the Grand
Chamberlain of Poland, a senator of Bologua and patrician of Ve-
nice, bishops and abbots, and the general of the Venetian army.
The first four Ossercazioni are on the Sicilian earthquake of 1693,
but one communication is dated as early as 13 February, 1680.
Other themes are alkali and medicinal earths, terra Lemnig, manna,
an urn containing ashes and a balsamic liquor found in the island
of Malta, tarantulas and antidotes for their bite, some regular
periods of fevers, the curious actions of certain animals, the extra-
ordinary effects of certain plants, the prodigious effluvia of some
plants and animals, some neglected vulgar commoa plants, Italian
cheeses, alum di Rocca, and marine plants.

Many held that amber was the tear or gum of pine and fir trees
fn Sweden, Pomerania and Prussia which was carried by the wind
and buried in the sands along the shores of the Baltic, but Boccone
raises various objections to this correct view and holds that amber
is found in parts of Italy, as are petroleum and naphtha. The sal
mirabile of Clauber, used to coagulate all liquors or oils is only
il capo morto or téte morte of a distillation made of common salt
dissolved in water and a portion of oil of vitriol mixed in the
solution and then distilled dry. It will coagulate petroleum into
a substance similar to amber. Boccone therefore thinks that
petroleum is a species of liquid amber and that this opinion of
his “is still sustained by the most leammed modemn writers.”'3*

Bocoone now essays a Cartesian explanation of the formation of
coral. He holds that the little vortices and tourbillons of the sea,
the rains of heaven, and the rivers which continually flow into
salt waters, contribute to the movement, separation and precipi-
tation of particles. "And in the production of coral, I imagine,
that there is first cast and moulded the capsule which later is
filled with the particles and molecules composing the coral.”*®
As gems were formed of fluid matter, so the first impression of
ooral was fluid'*® Boccone goes on to try to give a mechanical
and chemical explanation why same coral is red and oth::r. white.

s Museo, pp. 82-37. W Ibid., p. 283. .
1 [bid., p. £51.
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Fossil fishes and other heterogeneous matter found in the earth
and in stones are the effects and proofs of varied revolutions of
the earth such as floods and earthquakes which confuse all the
agitated matter and transport it to improper sites.”* While ad-
mitting that some mountains are higher than some clouds, Boccone
argues from the fact that the highest mountains are covered with
snow, that the snow-clouds must rise to a greater height.!?

An English sailor who had spent over six years in San Domingo,
Cuba and other islands of the West Indies told Boccone of an
herb that cured snake-bite (Snecrut, Snakeroot) and was also used
in fevers. This sailor said that ambergris was a bitumen. The
Turks eat it as an aphrodisiac. Boccone thinks that Cornuto’s
snagroel and Thomas Willis's serpentina Virginiana are the same
herb. He could not procure the last-named in Italy, Venice or
Vienna, but a doctor in Silesia had the dried root and used it in
fevers.'

A treatise by Joh. Nic. Pechlinius, M.D. on lack of air and food,
and life under water, printed at Kiel in 1676,'** was occasioned by
a report from Sweden that a man who had drowned under ice was
revived after sixteen hours. Pechlin believed that swallows spent
the winter under the ice along the shores of the Baltic and revived
again in spring, and would do so in winter if brought close to a hot
stove. But the notion that bears waxed fat in winter by merely
sucking their paws he repudiated, holding that they slept at inter-
vals and lived on provisions which they had stored up, and that
licking their greasy paws was merely in order to soften up the
stomach and bowels. But Pechlin told some stories “so much more
prodigious” than that of the Swede who was under water for six-
teen hours, that the reviewer in Philosophical Transactions did not
dare to insert them in its pages.’**

Godofredus Miiller devoted 688 pages to all the terrestrial quad-
rupeds mentioned in the Bible. They were forty-five in number
and arranged in alphabetical order from agnus (lamb) to Zifun,

dismissed in four lines as unknown.4®
1t 1bid, p. 281. vita sub aquis, Kilounl, 1676, in-8, 183

e 1bid., pp. 232, 236. op-
14 1bid., pp. 274, 276. 18 PT XI, 675-77.
14 De aeris et alimenti defectu et 14 QOuadrupedum terrestrium om-
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We have already heard several writers suggest that the horn
so-called of the unicom or monoceros really came from a fish.
In 1676 Paul Ludwig Sachs!?” identified it with a sword-fish
caught by fishermen from Hamburg in August, 1669.14¢

Stefano Lorenzini published Observations on the torpedo (elec-
tric ray) in which, like Redi, he declared that it numbed another
living body only if touched by it directly and not at a distance or
indirectly,°

The Catalogue of the Museum of the Royal Society by Nehemiah
Grew identified the hippopotamus with the Behemoth of Scripture,
and the crocodile with Leviathan.’*® This Catalogue and the trea-
tise by Grew on the comparative anatomy of stomachs and guts
which accompanied it, formed the subject of the leading article in
the first three issues of Acta eruditorum.

In a work on shellfish by the Jesuit, Filippo Buonanni, which
first appeared at Rome in 1681 in Italian,**! and then in 1684 there
in Latin,’®® accompanied by numerous illustrations, the questions
were still discussed why shellfish were fatter at full moon,*** and
whether the echeneis or remora could stop a ship. The explanation,
here ascribed to Aristotle,’* that it did so by wiggling the steering
apparatus did not appeal to Buonanni. But the belief might be
due to some common third cause, such as an adverse current, which

nium in sacris literis . . ., Wittenberg,
1676. BM 987.a.31.(1.). A similar
work earlier in the century which I
have not examined was by Archibald
Simson, pastor at Dalkeith, Scotland,
Hieroglyphica animalium terrestrium
oolaﬁlglum natatilium reptilium insec-
torum, vegetivorum, metallorum, lapi-
dum etc. quae in Scripturis Sacris in-
veniuntur et plurimorum aliorum, cum
eorum interpretationibus, Edinburgh,
1622-1624, 2 vols., in<4: BM 1015.b.1
8.).

47 Monocerologia seu de genuinis
unicomibus  dissertatio, Raceburgi
(Ratzeburg), 1676: BN S.12580 and
§.12581.

148 1S VII (1679), 92-93.
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rence, 1678, in4, 136 pp. ]S VII
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152 Musaeun regalis socletatis . . .,
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154 Ibid., pp. 265-69; II, xxvi; p.
267, “Proponit hoc Problema Aristote-
les,” with the marginal reference, “In
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both stopped the ship and made the tiny remora cling to it. Buo-
nanni denied that shellfish engaged in reproductive intercourse or
had eggs.'® In a later work he argued at greater length in favor
of spontaneous generation.'®

The inaugural dissertation for the doctorate by Emanuel Kénig
of Basel in 1682, on The Animal Kingdom, is very well arranged
and well written and, not to mention quotations from the classics
and the Bible, displays a remarkably wide acquaintance with and
reading of recent and contemporary medical and scientific lit-
erature. This is already manifested in the preface and continues
to be shown in frequent citations throughout the text. The first
section on the internal fabric of the body of animals and the varied
workings of the sensitive soul, divides into twenty-five articles
concerning (1) the name, Animal Kingdom; (2) definition and
generation of animals in general; (3) the sensitive soul; (4) dissolution
of food and distribution of chyle; (5) the blood and (6) the move-
ment of heart and lungs on its account; (7) the harmony of the parts
of animals, secretion of spirits and division of senses; (8) the five
external senses; (9) the internal senses and seat of the soul; (10) on
the appetite, progressive movement and cognition of brutes; (11)
on sleep, waking and dreams; (12) the rational soul; (13) on the
marvelous machine-like bodies of animals; (14) on the spirits as
causes of the chief actions; (15) the humors; (16) the solid parts of
animals and various excrescences from the skin; (17) of the harmony
in the body of animals and the organs which serve the propagation
of the species; (18) the organs serving the preparation, elaboration
and distribution of chyle; (19) those serving the distribution of the
blood; (20) respiratory organs; (21) structure and use of the spleen,
peritoneum, omentum and diaphragm; (22) organs purifying the
blood and nervous juice; (23) organs destined for the secretion and
distribution of the spirits—brain, cerebellum and nerves; (24) organs
of the external senses—skin, eye, ear, nose and tongue; (25) organs
of motion, muscles and bones.

188 1bid., pp. 22-29; 1, iv. the Medical Library, Columbia Uni-
18 Observationes circa viventia  versity. An earlier edition of Rome,
quae in rebus non viventibus reperi- 1691, is reviewed in Acta eruditorum,
untur. Cumn micrographia curiosa ..., XII (1693), 437-48.
Rome, 1699, in4. Copy used, from
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The much shorter second section deals with the five chief classes
of animals: namely, quadrupeds, flying animals or birds, swim-
ming animals or fish, serpents and insects. But it is recognized
that this is a very rough classification. Under fish, for instance,
are treated both whales and hloodless animals. But whales are
further termed viviparous aquatilia, cetaceous, “or better, marine
moasters.”'® Bloodless animals are sub-divided into soft, crus-
taceous, testaceous and plant-anitnals or zoophytes. The third and
final section is on the use of animals for food and as medicine.

As the foregoing table of chapters has already suggested, spirits
play a leading part in Konig's physiology. They are in the animal
mechanism what the primum mobile is in the macrocosm, or, ac-
cording to Francis Bacon in his History of Life and Death, the
big supreme wheel which keeps the other lesser ones in the clock-
work of the body going.'®* The view of Willis, Glissan, Caole and
other English writers that in the fibres of the nerves there was,
besides the animal spirits, 2 viscous fluid, had to Kénig's satisfaction
been exploded by Scaphus a Helvetii, Wepfer, Peyer, Graefius, and
others 15

Konig not only displays a wide acquaintance with longer works
but has ransacked the Proceedings, Papers and Communications of
various scicentific socicties, the Royal Society in England, the
Ephemerides Gallorum, as he calls them, the German Collegium
Leopoldinum Naturae Curlosorum, in Italy the Collegium experi-
mentale Florentinum, for Denmark the Acta philosophica et me-
dica Hafniensia of Bartholinus.

Konig was scquainted with the communication of Lecuwenhoek
to Oldenburg, secretary of the Royal Society, that saline particles
of quadrangular figure may be seen in the blood through the micro-
scope, and that the blood is composed of very small red globules
swimming in @ crystalline humidity like watcr and each moving
about its own axis. In a diseased condition they become solid and
bard; in a healthy person are soft and fluid so that their shape,

1" Regnum animale, Basel, 1882, Philasophia naturaitls, 1681.
176 pp.; at p. 112, w Col W Ihid, p. 39.
184 D45 13, whers it 1 Ibid, p. 88.
of Descurtes, 1687, und Senguerdius.
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altered to an oval, more readily passes through the capillaries.}*

Kidnig was much impressed by the harmony which to his mind
existed between different parts of the bodies of animals. The
stomach and lacteal vessels delight in chyle; then the beart and
blood-vessels are overcome with joy by this same chyle, and the
stomach is refreshed anew by this nectar. And so from stomnach
and beart this joy is prolonged to the brain, which again makes
heart and stomach sharers of its joy and strikes softly with its most
grateful influx and irradiation, and comforts much their strength
and movement. The greatest part of the blood which goes from
the heart through the great artery, which scon divides into two
branches, in all perfect animals directs its course to the brain by
the carotid and cervical arteries. In the brain the blood, full of
nitro-aerial particles taken from the air, is despoiled of its mure
subtle parts in the very narrow pores, volatilized and rendered
more fitting to the pores of the nerves and converted into animal
spirits, by means of which bath internal and external senses operate
and also the motory system.'®!

K&nig at first speaks of brute animals—as had been customary
since Descartes classified them as automata—as delicate machines
most exquisitely constructed by the Supreme Artificer, and their
natural instinct as solely due to the movement of bodily organs,
varied influx of (material) spirits, various opening of pores, and
disposition of external causes without counsel, ratiocination or act
of cognition. But he finally suggests that God may work in them,
and that the knowledge by which they seem to act depends not
on themselves but His wisdom.'*

Of astrology or a belief in the influence of the stars | have found
only one or two faint traces in Konig’s work. In one place he
distinguishes animals as martial, jovial, lupar, saturnine and mer-
curial.*** In another he cites Kerckring's Anatomical Ohservations

" Ibid., p. 43. malium ac orgoanis specia propagationd
" Regnum animale, Bascl, 1682, inservientibus.”
pp- 21-23, Articulus vii, “De harmonl- ™ Ibid., Artic. x, pp. 31-33. See
¢o partium animalium consensn, spi-  also Artic. xilf, “De corpore animalium
i instar machinaram mire fabrefocto.”

rittum secrctione, ac sensuum divi-
sione,” See further Artic. avil, pp. 18 Ibid., p. 17.

51-38, “De harmonia in corpore ani-
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concerning a woman whose face was rotund and beautiful at the
full of the moon but at new moon became so deformed that she
dared not appear in public. He himself had observed on the
thumb of a sexagenarian a tumor which at new moon was only
the size of a filbert but as the moon waxed resemhled a ball.™*

Cures by usa of characters Konig spurned with “other nonsense.”
But he could not keep from repeating from Heumius, Methodus
ad praxim medicinae, the story of a medical student who cured an
ald-wife of toothache by hanging about her neck a scroll on which
be wrote in Latin, “May the devil break your neck™ (Diabolus tibi
rumpat collum). Such cures may be due to imagination and obsti-
nate faith, as in the case of the royal touch and the cures wrought
by a recent stroker (Boyle’s Greatrakes?). If they are true, they
may, in K&nig's opinion, be attributed to the exhalation of effluvia
as well as to the force of imagination.'*®

On the other hand, it was also his opinion, and he spoke from
experience, that drinking one’s own urine or that of a boy drinking
wine could never be praised enough as a remedy in cases of heart-
burn, hypochondria, gout, tootbache, colic, jaundice and inter-
mittent fevers.’® Scrapings from one’s nails was only a moderate
vomitory according to J. J. a Brunn in his System of Materia Medica,
but according to Cardilucius it was superior to doses of antimony
and bellebore.’® Human skull was another remedy.'** As for
the parts of quadrupeds, besides elephants’ tusks, foxes’ lungs, and
ashes of a mole,'™ may be noted the intestines of a woll, efficacious
for colic cither worn externally as an amulet or taken dried and
powdered internally with Zedoar water and Syrian bark.!™ The
heart of a green salamander womn about the neck was said to ex-
tinguish quotidian fever completely; no less than Pliny said another
lizard would in cases of quartan fever.!”™ The cuttle-fish has white
bones in its back which by their alkali and drying power are
outstanding remedies for ulcer of the prostate in cases of gonor-
rhoea,’™ while pulverized bedbugs and lice immediately resolve all

" Ibid., p. 4. 1® Ibid., pp. 147, 136, 138.
18 1hid., p. 24. ™ Ihid., p. 135,
1= Ibid., p. 181. m Ibid., p. 140.
7 Ihid,, p. 133, 17 Ibid, p. 155,

1 bid., p. 134.
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difficulty in urinating for both men and brutes.!™ Kinig's work
was praised in Acta eruditorum as the best of its kind that had
appeared.’™

In his Salamandrology Johann Paul Wurffbain (1655—1711) col-
lected all that he could find on the salamander with innumerable
citations and quotations. Successive chapters dealt with its exis-
tence, etymology, homonyms, synonyms, definition, division, icons,
anatomy, nature and temperament, generation and food, its venom
and the cure of it, its supposed life in fire—for which he listed
fifty favoring authors and ten against based upon experiment, its
medical use, and finally its employment in hieroglyphs, symbols,
emblems, etc.'™ The tooe of the book is throughout sceptical. In
itx Praefamen Wurffbain alludes to the fables of the monks and
credulity of antiquity, and asserts that the Talmud is full of non-
sense. Elsewhere he notes the superstition of the common crowd
and asserts that credulity is the mother of all errors.'™ He not
only denies that the salamander lives in fire but pronounces its
use as an amulet superstitious.’™ He also rejects as false the
notions that its breath can injure, and that it attacks men™ He
further declares that generation from putridity is doubtful, and that
the pest cannat be causced by veneficla (sorcery or poisons).'™ But
while his attitude is sceptical, he repeats many marvels such as a
fountain near Mansfeld which cast forth little bones, which some
held were those of salamanders, or the tradition that the heart of
Cermanicus was incombustible, or the association of salamandra
with abracadabra.'®

A work with a similar title was the Castorologia, composed years
before by a Johann Marius of Ulm, added to and published at
Augsburg in 1685 by J. Francus. Although the book follows Ron-
delet in holding that castor oil does not come from the testicles

s Ibid., p. 164. eg..., Nimberg, 1683. Copy used:
114 Acta eruditorum, 11 (1683), 361: BM 462.a.20,
“ut in hunc wque diem aullam ips ™ 1bid., pp. 2, 86.
smilem, multo minus hac perfectio- 77 Ibid., p. 125.
rem, aut magis comyummatam Publco ™ Jbid., pp. 88, 64, 77.
videre contigerit.” " i I;’l‘kdl.. pp- 80, 85.
1 Salamandrologia descriptio ™ 1bid., pp. 76, 108, 120-21.
torico - philologico-philosophico-medi- e
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of the beaver but from two baygs hetween its hind legs, it does
not agree with another sixteenth century author, Brasavola, that
only the beaver's testicles or bags are used medically,’® since
it recommends its skin for calic, hysterics and mania; its blood,
for cpilepsy, interval contusions, and hard teats; its fur and hair,
for haemorrhage; and its teeth, as amulets for teething infants.’®

The work of Wurffbain on the salamander had first been sub-
mitted to the Academy of the Curious as to Nature and then
printed with some additions.! This lead was promptly followed
in a big way and petty manner by Christian Franz Paullini (1643—
1712). His Cynographia curiosa, or Description of the Dog, was
“according to the method and laws of the illustrious academy of
the Curious as to Nature,™™ and was prefaced by letters of re-
commendation and coogratulation by no fewer than thirty-six
members of that society and twenty-five others.!s*

The work was in four sections: the first philological-physical-
auatomical; the second concerning the sacred, political, economic
and satanic (mentioning Agrippa’s hound) use of the dog; the
third chemical-medical, in eighteen chapters on the use of dif-
ferent parts of that animal. The fourth or physico-medical was
chiefly concerned with rabies. It third chapter was on worms
everywhere in the macrocosm, and its sixth chapter on worms
everywhere in the microcosm. The text is packed with citations.
The distribution of material is not as systematic as one might
expect. Alcibiades’ dog, instead of appearing in the second section
onder political history, is mentioned in the anatomical part of
the first section under Tail. As appendices Paullini reprints John
Caius’s letter to Conrad Gesner on dogs of Britain and the letter of
Meibomius on Cynophoria or igneminious carrying of a dog. It
would seem that the hook would sppeal to dog-lovers more than

to zoologists.
n TV, 454 4 Cynogruphia curiosa scu Conds
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Paullini followed it up the very next year by a treatise on the
toad which was also according to the method and laws of the
Academy and which he dedicated to Wurffbain.'** It was in two
sections: philological-historical-phyzical, and medical practice.
Thomas of Cantimpré’s story of the ungrateful son, goose and
toad '™ is spun out at great length.”** Paullini recounts the spon-
tanecus generation of the toad, its antipathy with the spider, the
toadstone (bufonites), that Norwegian pitch poisons toads, snd
whether the basilisk is produced by a toad’s sitting on the egg of
a cock. The answer is, Not ordicarily. In medical practice the toad
is taken internally for dropsy. Paullini devoted four chapters to
its external application, the last. in the form of a paste.

From dog and toad Paullini proceeded to volumes on the sacred
herb, zalvia, in 1688; mole and eel, both in 1689; hare, in 1681; walf,
in 1694; and ass, in 1695. Judging from the three of these that I
have examined, all follow a similar plan of presentation and profess
to be according to the norm of the Academy.'™ In that on the wolf
there is a chapter on its use in prodigies and portents, while that on
the ass has chapters on asinine prodigics and omens, asinine
dreams, asinine miracles and forecasts, pretended and superstitious
ass-worship, superstitious use of the ass, and magical use of the
m.!”

Robert Plott or Plot (1640—1657), curator of the Ashmolean Mu-
seum and the first professor of chemistry at Oxford (1683), of whoss
discussion of inextinguishable lamps in ancient sepulchers and the
origin of fountains we treat elsewhere, also wrote a volume on the
natural history of Staffordshire. He noted a fish there that had not
been observed by naturalists and a few plants that were not in Ray’s
Catalogue of English Plants. But “all along many monsters and
lusus naturae are described,” the finding of toads enclosed in trees

1% Bufo... Niimberg, 1686, 120 tura... lupi, Frankfurt a M., 1054,
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and stones, a rain of frogs whose generation could not have been
by seed, and "a numervus catalogue of men and women who have
lived to an extraordinary age,” including one who married when
past one hundred. The circles in the grass called Faery Walks,
however, he ascribed not to conventicles of demons and witches,
nor to subterranean courses of moles and ants, but to percussion
by lightning.** Plot had already published a Natural History of
Osxfordshire in 1677.

The legend of barnacle geese was fully confirmed in almost
every detail by Sir Robert Moray, “lately one of his Majesties Coun-
cll for the Kingdom of Scotland,” in a Relation published in Philo-
sophical Transactions in 1678.'" He said that in the island of
East'™ he saw on the shore a fir log about two and a balf feet in
diameter by nine or ten feet long which had been so long out of
the water that it was very dry and only on the parts next to the
ground still hung “multitudes of little shells having within them
little birds perfectly shap'd, supposed to be bamacles.” He then
described what he called “a neck longer than the shell” which seems
to have been the fleshy foot-stalk by which barnacles cling to a
ship’s bottom. He then proceeded:

This bird in every shell that I opened, as well the least as the biggest, |
found so curiously and compleatly formed that there appeared nothing
wanting as to the external parts for making up a perfect ses-fowl, every
little part appearing so distinctly that the whaole looked like a largs bird
seen through a concave or diminishing glass, eolour and feature being
every where so clear and neat. The little bill like that of a gooss, the
cyes marked, the head, neck, breast, wings, tail and feet formed, the
feathers every where perfectly shap’d and blackixh colour’d, and the feet
like those of other water fowl, to my best remembrance. All being dead
and dry, I did not look after the inward parts of them.

. Robert Plott, The Natural His-
tory of Staffordshire, 1686: reviewed,
PT XVI, 207-13. Tbe finding of long-
embadded toads has more recen
been vouched for in Nantucket Argu-
ment Settlers: a Complata History of
Nantucket in Condensed Form, 1048,
where, at p. 135, we read under the

year 1931, “On May 21t a toad was
found imbedded in the cement wall
of the George C. Gardner house an
Upper Main St. It came to life after
being imprisoned for 21 years.”

= pT XII, 925-27.

11 | find no such island in the In-
deax to The Times Atlas of the World.
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Although he carried about twenty or twenty-four away, he sent
a figure only of the neck and shell, not of the bird inside. He con-
cluded by saying first, “Nor did I ever see any of the little birds
alive nor met with any body that did,” but then added, "Only some
credible persons have assured me, they have seen some as big as
their fist."

In sharp contrast to Moray’s account was a work in French printed
at Caen in 1680 by a member of the medical faculty there but
written "by the late M. de Graindorge of the Montpellier fa-
culty.”"™ He denied that the birds called macreuses came from
the fruit of trees in Great Britain which fell into the water, or that
they grew out of driftwood or from shells. There were no such
trees in Great Britain, and the examination of the barnacles on
driftwood showed no such phenomenon, while the shells contained
shellfish, not birds. On the other hand, Albertus Magnus, Belon
and Dutch navigators to Greenland testified that these birds were
hatched in nests from birds’ cggs in northern latitudes, and anatomy
showed that they were male and female. But since it had been the
custom for five hundred years to eat them on fish-days, he thought
that this usage might be continued.'*

Robert Sibbald in his Scotia illustrata (Edinborough, 1684) again
confuted the fable of Scotch geese and described Concha Analifera
as a perfect animal which laid eggs like other fowl, but not in
Scotland, where they appeared only in the autumn and winter.’™®
Sibbald listed other marvels of Scotland, however, such as two
springs only three feet apart of which onc was fresh, the other
salt.'”" The next year Tancred Robinson, a Fellow of the Royal
Society contributed “Some Observations on the French Macreuse
and the Scotch Bernacle®, in which he noted that the same vulgar
errors existed as to the origin of both, and that the French ate the
macreuse thraugh Lent as a fish or marine animal, but that it was
really more of a duck than goose.™

Sibbald went on to write 2 work on whales, especially those

1 Traité de Iorigine des macrewses  in-12.

par few M. do Graindorge D. de la ' JS VIII (1680), 115-18.

facultldau de Monipellior ¢t mis en s PT XIV, 798.
lumiere par M. T. Malouin D. de lo 197 Acta eruditorum, IV (1685), 175.

F.D.M. en Puntoersité de Caen, 1680, = PT XV, 1036-37.
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washed ashore in Scotland,’®™ in which he carefully distinguished
between the different varieties of whales and described spermaceti
as lying both within and outside of the skull. All whales, he said,
have great love for their young. He proposed experimental tests
whether whale’s tooth would not be as efficacious remedially as
the much vaunted horm of the sea unicorn, and the third chapter
of the appendix dealt with the use in medicine of the whale’s pizzle;
the fourth, with ambergris, its origin, nature and virtues.

Jean B. Panthot, an M.D. of Montpellier who became dean of
the College of Physicians at Lyon, maintained that all reported
dragons had been either mythical or supernatural, and that the use
of the gem carbuncle in place of their eyes, when blind from old
age, was even more fabulous.?® Thus Jegendary zoology was being
discarded little by little.

A naturalist like John Ray, who spent years in searching for rare
plants in England and on the continent, found no basis in nature
for such stories and superstitions, and became increasingly sceptical
concerning them, as he discovered the mistakes which past author-
ities had made in other respects, while he found sufficient excite-
ment and zest in his own observations. Similarly Steno’s dissections
of the brain were all at variance with what Descartes taught in his
De homine, while his Observations of geological conditions of Tus-
cany convinced him that fossils were the remains of past animals
and sedimentary deposits. His scientific activity terminated at the
early age of thirty-five, and the rest of his life was spent in
religious work, but those first years were too crowded with varied
scientific study and observation and shrewd conjecture and in-
ference, and what, for him at least, were new discoveries,?™ to
leave much room for the occult, although he was already fascinated
by religious discussion. But in natural science his own observations

1 Phalaenologia nova sive obser-
oationes de rarioribus quibusdam ba-
laenis in Scotice littus nuper ejectis,
Edinburgi, 1692, in4: reviewed, P}
XVII, 972-78.

29 Traité des dragons et des escar-
boucles, Lyon, 1681, in-12. JS XX,
532-36.

201 At the age of twenty-two he dis-
covered the parotid duct in 1660, but
Needham had already found itin 1655.
He rediscovered the vitelline duct, but
it is twice described by Aristotle (His-
toria animalium, V1, 3; De generatione
animalium, 111, 2).
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and experiments—as when he bound the descending aorta of a living
animal, whose hind legs thereupon became paralyzed, but the
paralysis ceased when the ligature was removed—and ideas—as
when he announced that the heart was a muscle and not the seat
of vital spirits—were enough. Readers might enjoy the old legends
and marvels, but scientific research was becoming intent on new
discoveries.

Ray has been called “with Linnaeus the chief founder of the
science of ‘systematic biology’,” and his book of 1693 on quad-
rupeds and serpents is said to give “the first truly systematic ar-
rangement of animals,” based primarily upon their toes and
teeth.2? He spurned the reports of barnacle geese as “false and
frivolous,” and was even inclined to question whether there was
any such animal as a hippopotamus, but accepted the identification
of swordfish and unicomn.>®® He read in Moffett that the head of
the caterpillar turned into the tail of the butterfly, but commented,
“In every caterpillar that I have seen the exact opposite is the
fact.”™** His curiosity, however, extended beyond strictly scientific
observation to reading about Greatrakes the stroker,*® as well as
the Mundus Subterraneus of Kircher, while the credulity of his
contemporaries is seen in their asking him in 1671 to investigate
the report “of a maggot which by proper feeding grew as large
as a man'’s thigh,™%

The first systematic observations with the microscope to be
published are said to have been those of Francesco Stelluti, a
member of the Academy of Lynxes, on honey-bees in 1625.*°" But
the greatest such work upon insects is that to which we now turn.

The General History of Insects of Jan Swammerdam (1637—1680)
first appeared in Dutch in 1869, and was translated into Latin only
after his death, in 1685.3®® Swammerdam rejected the distinction

=2 Charles Singer, A History of Bi-
ology, 1950, pp. 181-82.

® C. E. Raven, John Ray, 1942,
pp- 132-35.

™ Ibid., p. 102.

28 See Chapter 28 on Robert Boyle.

% Raven, op. cit., p. 211.

%7 Gerland, Geschichte der Physik,

1913, p. 361.
20 Johannis Swammerdamii Amste-
laedamensis doctoris medici Historia
insectorum generalis in qua quaecum-
que ad insecta eorumque mutationes
dilucide ex sanioris philoso-
phiae et experientiae principiis expli-
cantur, cum figuris et indicibus neces-
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between perfect and imperfect animals, and likewise spontaneous
generation, holding that all animals were alike generated from seed,
and that the rudiment of the ant was as large as that of the greatest
animal. If God had not set definite bounds to its growth, there
would have been nothing to prevent the ant attaining the size of
an elephant. Also ants excelled larger animals in many qualitics,
such as bravery, marvelous industrial rivalry, stupendous and in-
credible mother-love.*® From which passage we see that he has
not entirely freed himself from the ancient and medieval belief
in animal sagacity, in spiritual interference in the course of nature,
and love of the marvelous. From other attributes of magic, how-
ever, his text is free.

For the chaotic and irregular world of magic, which, however,
he does not mention, he would substitute a untverse in which all
the works of God follow uniform rules of eternal constancy,*® in
which pothing happens by chance—what swine from the herd of
Epicurus dares say soP—but all the works of Cod everywhere con-
spire in marvelous harmony, and are arranged in immutable
order.™' Moreover, this diviuely instituted natural law is marked
by the greatest possible simplicity. All the mutations of insects—
from egg to worm to pupa to fully formed insect—which constitute
the main themse of his book, reduce to a single genus of four species,
are nothing but the slow and natural increment of their members,
and are analogous to the budding of plants or the development of
the frog.*'* It is hard for him to see how past philcsopbers in-
vented the metamorphosis (a magical concept, although again he
does not say so) of insects, and, like Ray, he especially condemns
Moffett for having held, against both reason and experience, that
the head of the silkworm became the tail of the moth and the
tail, its head.?? In footless worms the thorax does not change in
position or form, and in those with feet the six front feet do not

sariis. Ex Belgica Latinam fecit Hen- ut 1bid., p. 155.

ricus Christianus Henninius, doctor © Ihid., pp. 18, 201.

medicus. Leyden, 1885, in the » 1bid., pp. 4, 6-8, 21-22, 57.

Medical Library of Col Uni- 19 Ibid., pp. 21, 27. Thomas Mof-

versity. fett died in 1604, but his Theater of
e 1bid., pp. 24. Insocts was not printed until 1634.
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disappear or change notably, although Goedart tried to prove
against all reason that they did so.*'¢

Swammerdam advocated experimentation and experimental phi-
losopby, and represented his book as constructed by the aid of
experiments.*® In his own case, however, experimental method
went little further than careful chservation through the microscope
based upon minute dissection e¢nd reproduction of the results in
copper plate engravings. The coverings of nymphs were of such
marvelous tenuity and so tightlly and intricately wrapped, that
they could not be unfolded except by an artful hand trained in such
experiments, “as will be clear, when we publish our experiments
with bees, which really are worthy of admiration.”™'* Coedart
either failed to perform a sufficient number of experiments, or was
not sufficiently attentive to the phenomena of particular experi-
ments, and so wrecked the ship of truth on the rocks of error.
For he formed a false hypothesis and contrary to experience, that
worms which did not get enough food degencrated by premature
mutation into mutilated and imperfect insects. This infected all
his experiments with that error and made him unable to see what
was right before his eyes.?”” Yet Swammerdam himself in another
place says that general hypotheses should precede special experi-
ments, and in a third passage that some things can’be present in the
intellect which were never in the senses.**® But he held that in the
past innumerable philosophers, without consulting experience and
following the phantasms of tbeir brains, had prostituted them-
selves to disgraceful errors.**®

Indeed, Swammerdam regarded his own age as far superior in
natural science to what had gone before. We should thank divine
Providence for this new light which had brought out into the
open so many arcana of Nature buried in the long night of cen-
turies.®° The mutations of insects in particular had for about

84 Historia inscctorum, pp. 20-21. "s Hist. insect., p. 161.
The first edition of Goedart's Meta- ud Jbid,, p. 13,
morphosis naturalis, in Dutch, was in nr 1bid., p. 155,
1858-60. It appeared in Latin in 1662 us [bid., pp. 4, 157
and 1668, in English in 1682; in Latin e Ibid., p. 158.
at Londan, with notes by Lister of the = Ibid., p. 128.

Royal Socicty, in 1685.
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two thousand years since Aristotle lain buried in the deepest night
of ignorance.?' He extended this criticism to his immediate pred-
ecessors. What else than mere names of insects were contained
in their books? Aside from nomenclature, only wanton ingenuity
and vain imagining. From this censure, however, he would exempt
“most industrious Goedart, who faithfully described and depicted
the mutations of caterpillars,” also “most accurate Redi,” who
disproved spontaneous generation, and some learned English-
men.™ Even Harvey had erred in following Aristotle in calling
the chrysalis a “perfect egg.”™* Moffett had corrected Aristotle
on this point but committed other errors.* Aldrovandi depicted
118 species of butterflies; Moffett, 86; Hoefnagel, fifty; Goedart,
77 nocturnal moths. But what did they contribute to the science
of entomology?®>

The way in which Swammerdam compensates for the loss of
magic by stressing “the marvelous mutations of insects™® and the
wonders of the works of God should be even further emphasized.
It is true that in one or two passages he says that the vulgar
marvel at the change of the caterpillar into the butterfly, be-
cause of their ignorance of the true nature of the nymph or chrysalis
or aurelia, but that it is in reality no more wonderful than the
budding and flowering of plants.® But he goes on to speak of
seeing all the parts of the future animalcule in the nymph as
“indeed marvelous,” and noted by no one before to his knowledge.
And the little parts are neatly folded up in a marvelous manner.
Nature indeed was never more mirific than in the mutation of
butterflies. “We show the revered majesty of wisest Nature from
afar and initiate” our readers into “its mysteries.” Their variety
of structure is marvelous and ineffable; their beauty, wonderful #*
One must recognize the band of God, when one sees all conspiring
in so great harmony, though based on such slight foundations,

=1 Ibid, p. 161. = Ibid,, pp. 15, 29-30.
= Ihid., p. 87. Elsewhere, as we 24 Ibid., pp. 9, 27.
have seen, he criticizes Goedart, who =8 Ibid., p. 112.
did not know the true nature of chrys- ¢ 1bid., p. 4.
alis and nymph, and said that the feet =7 Ibid., pp. 6, 22.
of the caterpillar were translocated in 2 Ibid., pp. 8, 78, 113, 116.
the mutation: ibid., 14, 38, 47.
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that it escapes all acumen of the human intellect.™ But there
is no metamorphosis to substantiate the resurrection of the dead,
which exceeds the laws of nature, or the transmutation of metals.3*
In his grouping of insects in four orders or species, although
there were some which he could not so place,>' Swammerdam
“laid the foundations of modern insect classification.”™® In aban-
doning the distinction between perfect and imperfect animals and
insisting on the essential unity of all animal life, and on resemblance
between plants and animals, he made an advance toward the
theory of evolution. Towards it he took another important step in
substituting gradual mutation for the notion of miraculous meta-
morphosis of insects. But he would have been as pained to find
his fond dream of an all-directing divine intelligence replaced by
Darwinian survival of the fittest as he was at the Epicurean ex-
planation of natural phenomena by the chance concourse of atoms.
But this man who had banished magic from botany soon turned
from science to religious mysticism, and, in the latter years of his
brief life, became the follower of an hysterical female fanatic.

= Jbid,, p. 23. “entirely su

2 Ibid., pp. 23-24.

81 Ibid., p. 143, “Recensio quorun-
dam insectarum quae ad nulhm ordi-
nem potuimus referre.” He had listed
twelve insects in the first arder; 16, 39
and 17 respectively in the other three.

= Erik Nordenskidld, The History
of Biology, 1929, p. 169. On the fol-
lowing page Nordenskisld says that
Swammerdam’s preformation theory

Harvey’s theory
of epigenesis.” But Swammerdam uses
the word, epigenesis, in connection
with both his third and fourth orders:
Hist. insect., p. 88, “Tertius ordo na-
turalium mutationum aut lenti per
epigenesim membrarum in insectis in-
crementi”; p. 121, “Quartus ardo na-
turalium mutationum seu lenti mem-
brorum increment facti per epigenesim
in insectis.”



CHAPTER XXV
BOTANY

Slight progress in the first half of the century: warks of 1825, Cesi, Franckenius,
C. Bauhin, F —Signatures and virtues of herbs; problens of classification
—Parkinson’s 7T Botanicum—The Ambrogini brothers—Simon Paulli—

Botanical gardens—Helvetius, Merret, locul flora, and Rolfinck—Crew and Mal-

on tho anatomy of plants—John Ray—Ammanan and Zanon! an the gardens
of Laipzig and Balogna—Muriotte and Dodu oo the of plants—Hortus
Indicus Malabaricus—Munting on the harh, britannica— and Petri—
Morison—Trioafet and Hermann on gardens of Rome and Leyden—Kanig,
Rivinus and Plukenet—Plumier an American plants and cochineal—Tournc-

fart—Baker's summary.

It is certain that, from the first origins of magic, harbe wers forced to
seroe in incantations

—THOMASIUS

For about two thousand years little or no light has been shed on botany
—Arta eruditorum

In volumes five and six we saw that overdrawn and exaggerated
accounts of botanical progress in the sixteenth century had been
given because of insufficient acquaintance with writings of the
previous centuries. It is less necessary to stress the fact that the
seventeenth century made little advance in that field over its
immediate predecessor until its second half, when the works of
Malpighi and of Grew and Ray were of outstanding excellence
and set new standards of methods of procedure. But these were
not at once lived up to and followed by most other writers in that
field. But first we have to note some specimens of works on plants

in the earlier years of the century.
Johann Popp, Poppe: or Poppius, author also of works of medicine

and iatrochemistry, in 1625 published in German an Herbal in
which plants of Cermany were related to their signatures of celestial
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influence and to their particular planets.' In the same year Tobia
Aldini issued at Rome a description of the botanical garden of
Cardinal Odoerdo Farnese;* Giuseppe degli Aromatari, at Venice,
on the generation of plants from seed; Domenico Vigna, at Pisa,
Animadversions on Theophrastus on plants.

Despite such annual publication,® of which this is a single case,
Federigo Cesi, founder of the Accademia dei Lincei, deplored the
lack of real study of botany in his Tabulae Phytosophicae,* pub-
lished posthumously in the year of his death, 1630, as noted in
our previous chapter. His Tables are charts or outlines of words
and topics, which still cite Pliny and include “some mysteries of
ancient superstition,” herbs’ hieroglyphical bearing, their virtues
and the moral lessons to be leamed therefrom.* He notes that
the name of a plant not infrequently indicates some peculiar
property that it possesses.®* He also still listed spontaneous gener-
ation as well as that from the seed of the plant and believed in a
close relation between the celestial bodies and plants.!

Of thirteen works listed in the bibliography of Mollerus under
the name of Joannes Franckenius (1590—1661), professor of med-
icine at the University of Upsala, three are on subjects which
today would be regarded as superstitious:* namely, signatures of
herbs, the corpse bleeding in the presence of the murderer, and
the cfficacious influence of the stars upon this earth’® Three
others are alchemical; three, anatomical; one, on the origin of

' Kniutor Buch, darinnen die el * Ibid., pp. 35, 50, 99.
ter des Teutschan Landes... nach ¢ Ibid., p. 58,
rechter Art der Signoturen der him- 1 Ibid., Tabula 6: also 14, “Caclum
lischen Einflicsung . . . bexchrieben,  scu aspectus et nfluxus syderum”™; and
auch ... ongezoiget wird unter wal- 15, “Superiorum mutstione inferiors
chen Planeten ... ein jedes Krawt  quogue mutari par est.”

stehe, Leipzig, 1825, in-8. BM 988.a.
8; 968.h.4 (1.).
2 Exactissima dascriptio rariorum
plantarum quae continen-
tur Romae in horto Farnatiano, Rome,
Mascardi, 1623, in-fol. minori.

3 See P. A. Saccardo, La botanica
in Italio, in Memorie del Reale Istituto
Vencto di Scienza, Lettere ed Arti,
XXV, 4 (1895); XXVI, 6 (1901).

¢ Ed. of Rome, 1904, p. 80.

* Mallaras, Soecia literata, 1688, pp.
122-23.

* Da signaturis herborum idiomats
Cermanico, Rogtochii, 1618, in-4; De
innocenti occlsoriam  corporum  son-

ne ad procyentiom cgril o
ubertim er vwinere profluit
et exstillat, Upsgla, 1624; De sidarum
corlcstivm in syblungria corpors én.
fluxu of at efficacia, Upeaals, 1628.
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forms; three, botanical. These comprise a dissertation on the
virtues of tobacco, & Mirror of Botany giving the names of herbs
in Latin and Swedish, and a Botanologia. The last was not printed
until 1877.'? It was unknown through the eighteenth century and
Linnaeus never saw it, although he called Franckenius the first
Swedish botanist of note.!* Today it {s the only work by Francke-
ujus to be found in the Bibliothdque Nationale of Paris,'® while
only it and the Mirror of Botany appear in the printed catalogue
of the British Museum.

If any reader thinks that this late publication of the Botanologia
is a sign that the reading public of the seventeenth century was
more interested in alchemy, signatures, occult relationship and
astrology than it was in botany, he may be right. It should be
said, however, that Franckenius does not describe the particular
plants*® but merely gives their medical effects. If, on the other
hand, the reader assumes that the Botanologia is free from the
superstitious attitude characteristic of the other three treatises, he
is very much mistaken. The nineteenth-century editor of Francke-
nius, it is true, says that “he called in doubt or would not affirm
for certain various obscure and superstitious therapeutic opin-
ions.”'* But of this I could see little or no indication. But when
the editor continues, “Still, it is not to be denied that he labored
with many and great therapeutic and pharmacological errors of
his age,”** he is stating it mildly, as a few concrete examples will
serve to show.

It is true that I did not see much evidence of belief in signatures
of herbs, although it is stated that plants differ “according to natal
friendship or enmity.™® But Franckenius had already treated of

¢ Joh. Franckenii Botanologis numc
primum odita a R. F. Fristedt, Upsala,
1877, in-4, 140 pp., vol. IX of Nova
Acto regice sociatatis scientiarum Up-
saliensis od celebranda sollemnic
dringenaria womuau Upuﬁmd.l

1t Ib‘d_m

' BN R.5031 (lObis).

4 He doet devote a few
pages (Op. cit., p. 14 ¢ #0q.) to “Bots-
pologia de plantis in genere earumque

bus et differentiis.” dated in the
MS, “1640, 21 Aprilis,” and mads up
of questions and snswers: What is a
plant? What arc shoots (surculi)? and
so on. But with p. 23 begins, “De vir-
bmethculmubus plaotarum.” Pars
II, “De arbaribus, fruticibus et suffru-

ticibus,” opens at p. 125.

" . cit., p. 13.
" mn. P

s Ibid., p. 21.
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that subject in 1618. In the present work instances are many of
ligatures and suspensions. Tragus writes that he has often seen
cataracts and spots in the eye removed from both men and horses
by merely wearing the root of Alcea about the neck!’ Carlic, held
in the palm of the hand, cures toothache. Lonicerus asserts, and a
professor at Rostock proved experimentally, that the herb Anagallis
held in the hand checks flow of blood."* It is more cautiously
stated that some believe that Bursa pastoris has a similar “miracu-
lous” effect'® Durante says that the root of Corona svlis, suspended
from the neck, wards off apoplexy.®® Aconite, which warms and
dries in the fourth degree, is so poisonous that, if its root is held
in the hand until it warms, it will kill the holder.™

Other curious information is to the effect that dogs die, if they
drink the water in which roats of asparagus have beco cooked.™
Daucus warms and dries in the third degree. Its seed taken with
wine provokes the menstrua, is a violent diuretic, and removes
the stone. It quiets stomach-ache, heals spider bites, and softens
a chronic cough The root has the same virtue, it may be a little
weaker; used with wine, it cures venomous bites and stings.*
Those persons who are to be burned or cut up feel no pain, if they
drink mandrake juice made by boiling the root in wine down to
a third and them purifying it.*

The botanical activity of Jean Bauhin (1541—1613) and Gaspard
Bauhin (1560—1624) belongs primarily to the sixteenth century.
But we may note that the IZiral of the latter, published in the
next to last year of his life, omitted the medical virtues of herbs
and abandoned alphabetical armngement for one in twelve main
classes and numerous subordinate groups.* In other fields than

o Ibid. p. 27.
" Ibid., p. 31. There is nothing of
this sort in the authorities quoted by
Rufinus in the thirteenth century: sco
my The Herbal of Rufinus, 1945, p.
24. Adam Lonicerus or Lonitzer lived

1528-1588.
» B , P 46. Again noth-
ing of the sort in Rufinus, 63-64.
® Botanologia, p. 59. Herbario

nuovo of Castore Durante, firt pub-

lishad at Rome, 1585, had further odi-
tions at Venice in 1602, 1607, 1617,
1636, 1687 and 1684.

u Botenologis, p. 95. Again not

in Rufinus.

a Ibid, p. 38

= Ibid., p. 62.

% Thid., p. 90.

% ITival theatri botanid,
1623, in4, 522 pp. BN S.3564. In the
preface be statos that Calen started
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his particular specialty, however, he shared the interest of his con-
temporaries in the abnormal. Ten years previous, as we have
seen, he had published a volume ou the bezoar stone, oriental and
occidental, and in 1614 a yet longer volume on the nature of
hermaphrodites and monstrous births.*

The doctrine of signatures of herbs was attacked by Jean Forget
of Lormaine in a work printed at Nancy in 1633.**

The Theatrum Botanicum of John Parkinson, London apothe-
cary and royal botanist , printed in Londou in 1640, is a huge folio
volume of 17355 double-columned pages. Although written in
English end abundantly illustrated with pictures of the herbs,
the text is largely a compilation, especially from classical authors
such as Pliny, Dhoscorides and Galen, and sixteenth century bo-
tanists like Tragus, Lobel, Dodoens, Clusius and Pena. Arabic
writers are much less frequently cited and then usually generically,
while reference to medieval Latin writers, such as Amald of
Villanova, are very rare. Occasionally there is homely native in-
formation, such as that feeding on broom rape makes kine the
sooner desire the bull, or that “Country men doe often give their
Cattell that are troubled with ccughes the broth of the hearbe
(mullein) to drink with good successe,” and that its leaves slightly
bruised wonderfully heal in a short time the hooves of horses that
have been pricked in shoeing them® Knowledge of contemporary
conditions elsewhere is also shown, as in the statement that the
physicians of Padua and Naples regard juice of sumach or myrtles
as a better substitute for acacia than that of sloes, or the remark
that in the Near East horse-chestnuts are given to borses for
coughing, shortness of wind, and the like.™

The arrangement in seventeen classes or "Tribes” is: first, sweet-

him studying botany 45 years ago, and ™ D¢ hermaphroditorum monstro-
that he has tanght it and anatomy for swrumque portuum nalura ..., 1614,
30 years, with monthly ex- In-8 584 pp.: BN Th78.

cursions in spring, summer and autumn ¥ Artis signatos designata follacia;
instcad of semi-annual ones. His Cata-  de vanitate artis phytognomicae sive
logue of Plants around Basel was de vanitale signaturarum plantarum.
printed in 1622: in-8, 113 pp.: BN S. ® Theatrum botanicum, pp. 233,
13646 és.

® Ibid., pp. 1033-34, 1402,
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smelling herbs; then purging herbs; third, those that are poisonous,
narcotic and harmful and those which are antidotes to poisons.
There follow those that break the stone, that consolidate wounds,
and that are cooling, or hot and sharp. Then come umbellifers,
thistles and thomy plants, fers, legumes, cereals; grass, reeds
and rushes; those that grow in swamps, sea and other waters; moss
and fungl. The fifteenth class is of plauts uot already covered; the
sixteenth covers trees and shrubs; the last includes exotic and out-
landish vegetation, and some other drugs such as amber, bitumen
Judaicum, bolus Armenius, bezoar stoue, and mumia.

As this classification shows, stress is laid upon the medicinal
properties of plants. The accouat of each herl regularly concludes
with a paragraph upon its virtues, which are apt to extend to a
number of diseascs, although sometimes it is said that no medicinal
properties are known. There is an index to these virtues, which
lists twenty cases where herbs draw out splinters, thoms and
fragments of broken bones; eighteen, to remove warts; a dozen,
to strengthen the memory; eight, to cause mirth; six, to restore
lost speech; and three, to preserve youthfulness. But references to
diuretic berhs number over two hundred and those to gout more
than a hundred. Magic virtues other than medical are almost
never mentioned. Ruellius is quoted as saying that a viper or
adder cannot move away after it has been touched with a beech
rod, and it is stated that it is easy to kill a mad dog with a hazel
stick.®® But the divining rod is not noted Parkinson fears that
predicting from the insects found in oak gulls is a pagan prac-
tico, and he regards as superstitious not allowing the mistletoe
to touch the ground when one plucks it, and its use as an amulet
against witchcraft, epilepsy and apoplexy.®' Bauhin’s assertion that
he was an eye-witness to finding coals under the roots of mugwort
(artemisia) on St. John's Day and that they were an amulet against
epilepsy is characterized as “foppery” and an imposture.*® But
sage aids the memory and is good against the pest. The Italians
say that eating it with a little salt on a fasting stomach preserves
one from the bite of any venomous beast, and Boccacrio tells of

» Ibid., pp. 1403, 1416. = [bid,, p. 92
" Ibid, pp. 1598, 1394.
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two lovers who were killed by eating the leaves of a sage plant
under which a toad had lived. To avoid such a possibility one
should plant rue near the sage or drink their juices together.®
John Ray (1627—1705) said that Parkinson, like Gerard carlier
(1545-1612), only increased the reader’s perplexities by his at-
tempted classification.* Ray further complained that both Gerard
and Parkinson were “wholly uncritical in their use of earlier
books.”™ Parkinson’s volume, however, is a useful, if not always
dependable, work of reference, especially for the English names

of plants then.
Of Bartholomaeus Ambrusinus or Bartolomeo Ambrosini (1588—

1657), professor of medicinal simples at the University of Bologna
and prefect of the botanical garden and the natural history museum,
we had occasion to speak a number of times in our fifth and sixth
volumes as editor of the posthumous works of Aldrovandi on
serpents and dragons, monsters and metals. These appeared in
1640, 1642 and 1648 respectively. Before these, in 1630, he had
published a minor treatise of his own entitled, Panacea ex herbis
quae a Sanctis denominantur. Its thirty-five chapters are devoted
to as many herbs with saintly names. He identifies these with other
names for them and sometimes briefly describes them. What he
says of their medicinal virtues to justify the title, Panacea, is all
sscond-hand information and much of it from writers of the six-
teenth century. Fuchs and Forest are cited that the herb of St.
Simeon or Alcea, worn suspended from the neck, sharpens and
protects the sight, and that vervain, thus suspended, cured a
splitting headache when all other remedies failed. The doctrine
of signatures in plants is tacitly accepted when Porta is quoted
as to the close resemblance between the pod of the geranium and
rhinoceros horn. The latter has been shown by recent experiment
to detect and overcome poison, and therefore a bit of it is often
held in one’s mouth in order to resist pestilential vapors. Faith in
compound medicines is shown to the extent of asking why, if
physicians today use one herb in their plasters to dissipate tumors,
they do not add other plants and roots with similar properties

= Ibid,, p. 54. p. 156.
4 C. E. Raven, John Ray, 142,  ® Ibid. p. 77,
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and so reach the desired result with the greater efficacy? In the
chapter on the herb of St Robert, Clusius is cited as to a sixth
species of geranjum ouring headache, for Slavenic women prepare
a decoction of it in running water, wash the aching part of the
bead in the decoction, and then apply the herb to it But their
then throwing the herb back into the running water is censured
as superstitious.® This, too, however, is repeated from Clusius.
With the Panaces was published a brief tract by the same author
on capsioum, in which five kinds of the yellow variety and twenty-
five of the red are distinguished.*” Also bound with the Panacea
in the copy that I used was a later tract by Pitorio on the question
whether the opobalsamum or succus balsami, which was brought
to Rome from Venice and which the pharmacists Manfredus and
Pafnutius had used in compounding theriac, was genuine.® Two
leading physicians at Rome, Baldus Baldus®™ and Petrus Castel-
lus,* by their most erudite writings had stimulated Pitorio to
compose his tract, and their arguments are reviewed in his second
and third chapters respectively. Pitorio notes that all ancient
authors, with the exception of Pausanias, knew only Syrian or
Egyptian opobalsamum, but today we have only what is supplied
as tribute to the Sultan at Constantinople from Arabia Felix. The
julce of balsam differs according to its age not only in odor, color

® Ambrosini, Ponaces . . ., Bologna, theriaca adhibitl oppugnatio, 1640;
1630 (BN S.13492): pp. 25-26, 54, 52,  Jasephus Domxellivs, of Nuples, Liber
55, 51. de . Additio apologetice

7 BN S.13403. ad suom dc opobnhnmo orientali syn-

® Peregrino Pitario, Opobalsomé
Romani censum ... cum ap candlu
mcmfﬂmpmthcﬁm
Venice, 1642, 63 pp. mAppndi:

'Bnl-; Bnldl Del cero apobal-
aamo orisntale, Rome, 1648, is evi-
dently a later work or edition.

® Petrus Castellws, Balsomun ¢x-
aminatum, 1640; O, un tri-
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logus, Venice, 1581, 34 fols., is said to
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Pietxo Castelll has been trested fur-
ther in the preceding chaptar 24.
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and taste, but also in thickness, stickiness and lightness, Pitanio
accepts Dioscorides” six distinguishing qualities for the genuine
drug and comes to the conclusion that what was brought from
Venice was not genuine.

Giacinto Ambrosini, brother of Bartolomco, beld the same posi-
tions of prefect of the botanical garden and professor of medicinal
simples at Bologna. In the year of his brother’s death he pub-
lished an account of pew plants in the garden,’' and later the first
part of a more general work of botany.** Giacinto is said to have
died in 1671;* the last appearance of his name in the rolls of the
faculty of Bologna was for the acudemic year, 1671-72.*

Simon Pauli or Paulli (1603—1680), professor of medicine at the
University of Copenhagen and eventually first royal physician of
Denmark, published Icones florue Danicae at Copeubagen in
1647, and Vinidaria varia in 1653. His Quadripartitum botanicum
had previously appeared at Rostock in 1639. Gui Patin, in a letter
of September 15, 1665, said that Paulli was dedicating a treatise
on the abuse of tobacco to him.** The Quadripartitum botanicusm,
as printed at Strasburg in 1667, contains letters of Patin to Paulli,
The work is more pharmaceutical than it is botanical, since Paulli
refers the reader to Bauhin for synonyms and descriptions of plants
and concerns himself only with their medical virtues, based partly
on his own experience and especially concerned as before with
the herbs of Denmark and Norway. The arrangement is by the
four seasons of the year in which the plants grow, and under cach
season alphabetically, so that there is no progress in classification.
Two or three examples may be given of the medical virtues,
Gramen ossifragum (bone-breaking grass or herb), eaten by a beast,
makes its sinews and tendons relax so that it cannot move. To

turn a dapple-gray horse black, feed it in the spring a handful or

noming, dequitocs synonyms, 6C
studiosorum Bononiae consitus: no-  atymologloe in

tarum historia, Balogna, 1657, in-4,
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two of oak galls mixed with its oats.* Fram Plutarch, On the
Shrewduess of Animals, is repeated the statement that the virtues
of arum do not escape the bear, which eats wild arum as a purge
when first it leaves its cave after a winter of hibernation.*'

On the other hand, in a number of respects Paulli shows him-
self to be critical, sceptical, and wary of superstitious practices. He
says that in thirty-six years of medical practice be has hardly used
an ounce of bezoar stone.** His Index lists a number of passages
against chimicl.® He attacks the doctrine of signatures.® He is
sceptical as to the efficacy of the peony as an amulet against
epilepsy,® although this usage had been hallowed by Galen. Forest
told of successful use of vervain as an amulet in the case of a
fanciful and melancholic patient who thought herself bewitched,
but Paulli is sceptical as to this too.”®* He condemns the planting
of sprouting herbs on St. John's Eve as superstitious, or to believe
that an herb will rout a demon."* But he had earlier quoted such
a belief without criticism, and he later quotes a statement that a
certain herb prevents the fascination of infants. But again, later
aon, he says that this is full of superstition.** He found by personal
investigation that there was no stoue in a spider, and doubted if
there were any in a toad.** But he did not reject occult virtues.™
Of forty-seven virtues which were enumerated for betony, the 28th
was “against horrors.™ Of the bealing power of galega, "among
other experiments™ was the duel between lizard and viper, in
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which the lizard, when quite exhausted and wounded by the
viper, is seen to retrcat and acquire new strength by cating that
herb.®*

The Quadripartitum hotanicum, as originally published at Ros-
tock in 1639, and again in 1640,* was little more than a compilation
from previous writers without the personal expressions of dissent
and criticism which are added in the 1667 edition, as has been
indicated in some of the foregoing footnotes.

Catalogues of botanical gardens kept appearing. That for Bo-
logna in 1657 has already been mentioned. Next year Olaus Rud-
bekius published one for the University of Upsala.® Denis Jonc-
quet, head of the royal Jardin des Plantes in Paris, composed an
index of the plants which were cultivated there in 1658--1659, in
the form of an alphabetical list with a line or so of text for each
herb.*

Johann Friedrich Helvetius, physician to the Prince of Orange,
not only listed herbs for each month from January to September,
and according as they had one or more leaves, thick arnd very damp
leaves, umbels, spines, and 50 on,* but also according to their
signatures and relation to different parts of the human body,*
and to the seven planets.* In his later Microscopium physiogno-
miac medicum he not only paralleled the sixteenth century works
of Porta on physiognomy but also Porta’s Phytognomonica with
reference to the signatures of plants.*®

Christopher Mcrret, M.D. (1614—1695), a member of the Royal
Medical College of London and the first custodian of the Harveian
Museum, may be called a naturalist upon a small and secondary
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scale for two reasons. First, because his book is limited to the
flora, fauna and minerals of Britain.”® Second, because it is a mere
handy check-list referring one to other works and not embodying
his own investigation or familiarity with nature. Mare than two-
thirds of the book iz devoted to vegetation.™ The first 128 pages
are an alphabetical list of plants and trees, giving only a line or
two to each with references to Gerard®® and Parkinsan®™ and a
statement of the place where the plant is found. For example:

Acer maius, tho great Maple, G. 1484. Aocer majus latifol Sycomorus
falso dictum P 142S. juxta aedes nobilium.

The plants are then classified, an alphabetical list given of their
English names with Latin equivalents, a Synopsis omnium classium,
an etymological Synopsis, and a statement of the time when the
plants begin to flower. Similar but much briefer lists of quadrupeds,
birds, fish, zoophytes, snakes (only three), and metals found in
Britain follow.™

Merret dedicated his litle book to Baldwin Hamey, fellow,
treasurer and benefactor of the Medical College. Harvey too en-
riched it with his books and surgical instruments, the Marquess
of Dorchester gave one hundred pounds to purchase books, John
Selden presented his Arabic manuscripts, and among other donors
was Eligs Ashmole. Particular mention is made of Hamey's gift
of “a most elegant unicorn™—presumably the supposed hom of
that animal, valued for its reputed medical properties—to present
to Charles 11 at the time of hizs Restoration.

Despite this bit of erroneous zoology and medicine, Merret opens
his introductory Epistola ad lectorem, which runs to twenty un-
numbered pages, with a long tirade against medical quacks and
pseudo-alchemists. These falsari chymici promised to dispel the

® Pinax rerum naturaliom Britan- Ceneral History of Plants, Loondon,
nlcarum continsns vegetabilis animalic 1307, Bibliothece Curicaa (1878), 210,
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plague of 1668 but failed. Merret also takes credit unto himself
for having omitted some two hundred plants, not found by himself
and other experts but communicated by friends or authors of
dubious faith. He lists 2 number of previous works on the flora of
localities: Gesner on Mt. Pilatus, Baldus on the region about Ve-
rona, Caspar Bauhin's catalogue of plants growing near Basel,
Schoeafelt de stirpibus et fossilibus Silesiae, Thomas Johnson, a
London pharmacist, on the vegetation of Hampstead Heath and
his trips to Kent in 1632 and 1634,™ Dr. How's Phytologia Britan-
nica, 1650, and Dr. Wray (i.e., John Ray) of Trinity College, Cam-
bridge, on Cambridgeshire. For quadrupeds Merret used Gesner,
Aldrovandi, Jonston and sometimes Turnebus; for insects, Moffett.
But Merret’s gown Pinax was to be stigmatized by Ray as “bung-
ling. ™

Werner Rolfinck in 16707 still believed in stupendous effects
produced by plants in the bodies of animals. What more marvelous
than that the lcaves of a certain tree turn into fish, if they fall
into the river, but, if they drop on the land, become birds and fly
away? Then there is the lamb plant of Tartary of which Scaliger
tells and which grows from a secd like that of a melon. It bears
a fruit resembling a lamb which sheds blood and feeds on the
surrounding herbs until they are consumed, when it wastes away
and, what is more wonderful, is sought by wolves but not by other
carnivorous animals. There are talking and oracular trees, nor are
instances of occult sympathy wanting in vegetables which agree
and disagree with one another in marvelous ways. Rolfinck twice
repeats Mattioli’s story of a criminal condemned to be hanged at
Venice who possessed an herb which opened doors for his thefts,
but the second time says that this is impossible by the natural
virtues of plauts. Without knowing the virtues of herbs no one
can tell whether to believe witches who claim to work their marvels
naturally without pact express or tacit with demons. One old-wife

1 “1032 od. plantes in Ericato  Cotes, 1634,
Hamstediano crescentes, postea vero ™ Raven, John Ray, 1942, pp. 78,
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who had cured incurable diseases for many years finally confessed
on the rack that she used herbs only as a matter of form. "After
mature deliheration she was burned.” Plants alter the human body
by both manifest and occult qualities, but the doctrine of signatures
has its limitations, although it is not to be whally rejected. The
chemists tell of palingenesis of vegetables from their ashes, but
Rolfinck does not accept it.™

Rolfinck attempts to classify plants and to differentiate between
them by their parts, size, qualities and final cause or use. He tells
of Jacob Horst arranging his Herbal by the months in which the
plants appeared, beginning with March and devoting the sixth and
last book to August and the remaining months, Simon Pauli fol-
lowed a similar method.™ Rolfinck also gives valuable lists of
the prefects past and present of botanical gardens, {llustrating the
development of that means of research.™

In the decade of the 1670’s, Grew and Malpighi, by their works
on the anatomy of plants,”™ in which they studied their structure
and growth, marked a new departure in botany, which before had
dealt chiefly with externals. To their contemporaries it seemed
that nothing was now lacking for perfect knowledge of plants.™
But as a consequence of this self-satisfied attitude, little further
progress was made with respect to plant anatomy during the re-
mainder of the century, or indeed until the nineteenth century,
the bhotanists of the cighteenth century heing largely occupied
with the problem of classification.

The writings of both Grew and Malpighi are free from magical
lore as to plants, although in one place Grew speaks of “infinite
occurrences and secret intrigues” in the vegetable kingdom, and
elsewhere personifies nature, or asserts that theology is the be-

* Ibid., pp. 12, 22, 24, 27, 45, 198,
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ginning and end of phiiosophy.™ He distinguished lupar plants
which twine with the moon from solar plants which twine with the
sun.® His treatment is in the order of seed, root, trunk, bud,
branch and leaf, flower, fruit, and of the seed in its state of gene-
ration. It is admittedly influenced by animal anatomy and by
chemistry, and is followed by papers on mixture, on experiments
with menstruums on the parts of animals, on lixivial salts and
essential and marine salts in plants, on the colors of plants, tastes
in plants, and experiments of solution of salts in water. Grew
realized the importance of air vessels in plants, and the effect of
the air upon the colors of flowers. Malpighi treated first of the
cortex, them of the bud, leaves and flowers, then of the generation
of seeds and vegetation of seeds, of galls, tumar and excrescences,
heirs and spines, tendrils, plants which grow in others, and roots.
In the works of both men the accompanying plates are a very
important feature. Indeed, they offered suggestions as to the
structure of plants whose significance was grasped only after the
promulgation of the cell theory in the nineteenth century. Their
contemporaries, including the members of the Royal Society, were
more interested in discovering a circulation of sap in plants and
trees analogous to that of the bleod in the bodies of animals.
Careful observation of plants, first in the immediate neighbor-
hood of Cambridge, then in other parts of England, and in threc
years of travel on the continent. enabled John Ray (1627-170%)
to detect many errors of previous writers, and to attempt to arrive
at a better notion of what coustitutes a species and at an improved
method of classification, based upon flowers and seeds, and
distinguishing monocotyledons and dicotyledons. He attacked
the doctrine of signatures and complained that many authors
accepted “fancied potencies or resemblances as in the world of
magic or demonology.™ For example, he rejected as incredible
the assertions that pennyroyal, when dried, would flower at mid-
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winter, and that the body of a black woodpecker, suspended by
a string, would shed its old feathers and grow new ones in spring.
He did not believe that the plucking of herbs should be regulated
by the moon or by the planets.®® When the second volume of his
general history of plants, in which he was to describe some 18,600
varieties, appeared in 1698, the Journal des Sgavans® hailed him
as “the most tireless writer” in that field “who has appeared in this
century,” and his method as the most exact and convenient as yet
devised. He often cited Boyle, Sydenham, Hulse®® and Ettmuller,
but it was surprising that a non-medical author should select the
virtues of herbs so well and reject many superstitions.

Many of Ray’s contemporaries continued to be interested chiefly
in outlandish and monstrous plants, or in attempting to ally botany
with chemistry and to explain the generation and growth of plants in
chemical terms. Belief in the doctrine of signatures, in spontaneous
generation, in sympathies and antipathies, and even more patent
traces of magic still persisted in the botanical literature of the
closing century.

Out of seven Observations as to Things Chinese which Andreas
Muller published in 1674, the fourth dealt with the herb Gniseng,
which was supposed to restore decayed bodies and for which the
Chinese would give three times its weight in silver, while the fifth
was about a notable conjunction of the planets in the time of
Noah’s flood.®

The Supellex botanica which Paul Ammann published in 1675
was an enumeration of plants in the medical garden of the univer-
sity and others in the vicinity of Leipzig."" In the preface he

& Ibid., p. 159.
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emphasizes the importance of inspecting herbs in order to iden-
tify the same plant under different names in previous authors.
He has had ten years of experience at Leipzig, but at the same
time acknowledges the help he has received from the books of
Bauhin, Montalbani, Joncquet, Robert Morison, and Paolo Boc-
cone. His text runs to 137 pages, but usually there is a single line
to an herb, many of the names being mere cross references.
Following the Supellex is a treatise on materia medica of which
we treat in the next chapter on pharmacy.

Giacomo Zanoni, head of the public garden at Bologna, de-
scribed 110 plants listed in alphabetical order, some of which
were mentioned by Dioscorides and Pliny, while otbers came
from the New World, India and Crete, and most of them were
now in the public garden at Bologna.®* They included the true
chrisocome of Dioscorides, a plant hitherto unknown to moderns,
and what was the miagro of the ancients according to some
moderns, Arabic miagro improperly called rose of Jericho, and
a third miagro of Sumatra.** Some statements were based on
Zanoni’s own experience, as when he said that neither perfect
animals nor insscts would eat the erismo of Dioscorides™ Al-
though the work is primarily descriptive, medicinal virtues are
occasionally mentioned, and an aura of the marvelous still hovers
about Zanoni's botany. Falangio ramoso Virginiano has virtues
against snake-bite and other ailments. Verbena confoglia dortica
of Canada possesses marvelous virtue against warms. “Among the
more marvelous plants of the most marvelous nature™ is mimosa,
which not merely grows like other plants but has sense, shrinking
from one’s touch. Indeed, it has a great antipathy for man, and
the least bit of a powder of its leaves taken in food or drink kills.**
Zanon{ more than once cites Robert Morison's catalogue of addi-
tions to the garden at Blois.

The reviewer of Zanonf's book in the Journal des Sgavans took
especial note of the sensitive plant, of the plant in Peru with such
an antipathy to man that it disappeared entirely at human touch or

® Istoria botonica, Balogms, 1675, ® Ibid., pp. B0, 134, 138, 142.

in-fol., 211 pp. and 80 full page plates. * Ibid., pp. 84-85.
BM 449.k.9. " Ihid, pp. 92, 204, 144, 148.
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approach, and the totacari of Malabar whose odor kept the human
body mationless.”

Edme Mariotte of the Académic des Scienccs attempted to
determine the chemical constituents of plants in the laboratory.
But since all plants were subject to the same nourishment, he held
that even poisonous herbs differed from others only in structure,
pores and filtration,—in the comhination of the corpuscles which
were common to all® Useful and injurious plants could not be
distinguished by color, odor, taste, observation of their structure,
or chemical analysis, but only as a result of obscrvatiou and ex-
perience. "Chemistry can give no light to make known what the
causes are of the particular effects of each plant.™ Some chemists
believed in a very subtle universal spirit, but Marictte preferred
to suppose a fixed basic salt, to which different spirits gave specific
individual characteristics. Ile rejected the view that the sced of
each plant not only contained the futurc plant in minfature but
also all the others that would follow during the world’s duration.
He held that plants might be generated from corpuscles in the air,
water or earth.

Doctor Dedu of the medical faculty of Montpellier undertook
to explain the soul, birth, nutrition and growth of plants in the
terms of only two kinds of atoms, namely, acids and alkalis, of
which the former were sharp and pointed.®

The interest in the monstrous not only applied to human and
other animal births but was extended to the vegetable kingdom,
as a review of the first volume of the monumental Hortus Indicus
Malabaricus will serve to illustrate.® The work is said to be

lour

= |S VI (1679). 64-65.
R Eatals da physiqus, ou Memoires
pour sevvir d lo science des chosss

naturalles. Premier de la vege-
totion dex plantes . . ., Paris, 1676, In-

12 JS VI (1679), 258-62. I have
read the work itself in a Paris, 1929,
edition (Las maitres de la pansée scien-
tifique).

“ Ibid, p. 112.

% D¢ l'ome des plontes, do leur
nalzsence, de lewr nowurriture et de

Paris, 1682, in-12. JS X
(1682), 337-40. Acta sruditorem, II
(1683), 492-93.

* PT XITI, 100-109, reviewing first
the first volume of Amsterdam, 1678;
then at p. 104, FParz sacunda, 1679:
and st p. 108, Pary tertia, 1882, The
calire work was in 12 fallo vols., Am-
sterdam, 1678-1703. under the direc-
tion of Hendrik van Rheede edited by
Johamnes Cascarius.
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intended “not only to plcase the curious with those Monsters of
vegetables, ... but to help mankind by their excellent virtues.”
Soon we hear of a palm leaf thirty feet long and nine feet broad,
and then of the tree carva, from whose roots is extracted camphar;
from the bark, oil of cinnamon; from the leaves, oil of cloves; from
the fruit, an oil like that of juniper, and a was-like substance
employed in plasters, unguents, candles etc.

In 1681 Abrabam Munting, M.D. and professar of botany at
Croningen, published his rediscovery of the ancient herb bri-
tannica, mentioned by Pliny as used by the Roman soldiers in
Frisia against scurvy, lost knowledge of after the Danish invasions
of the eighth century, but which deserved to be called the panacea
not of Frisia merely but also Belgium.”' In a treatise of the previous
year Munting exclaimed at the stupendous play of nature in the
multiple generation of things including monsters.® Munting’s
work on the herb britannica made more of a sensation at the
time than might have been expected. Baker in 1700, after speaking
of transplantation of disease and blood transfusion, continued:

The retrieving the anclent Britannica has mude no less noise, Muntingius
has writ a book upon it, and we were made to hope for a specific against
the scurvy.”™

Apparently the notice that Munting’s treatise received was due
partly to antiquarian interest in classical herbs and partly to
practical medical interest in a cure far scurvy.

Munting had published a book on the culture of plants in 1672
which was reprinted in 1682, and his Curlous Description of Plaats
appeared posthumously in 1696.'® He repeated their virtues from
previous authorities, but added some practical harticultural in-
structions. After three years the vertical root of nut-trees should
be cut off up to the lateral roots, the wound covered with wax,
and the tree replanted under a waning moon. Agaiust insect pests
a handful each of rue, absinth and Virginian tobacco or two hand-

" De osra antiquorvm herba Briton- ﬂlflnﬁwmlmulng,l‘?w

nico, Amsterdam, 1641, in-4, BM 450. p. |

g lO (1.); Paschius (1700), 431. 1 Nuuwkeudge Bexchryving der
% Aloidorum . . . historia, 1680, p. Aardgewawen: roviewed in Acts oru-

3, opening sentence. BM 450.4.10.2.).  ditorum, XVI (1697), 546-48.
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fuls of tobacco alone should be cooked half an hour in a pot full
of rain water, and the trees sprinkled with it through a sieve two
or three times. Or they might be sprinkled with rain water, in
which, while it stood in the sun, dove dung or sheep dung and a
little nitre had been dissolved—and also sprayed with powder of
tobacco. Or plants that seemed sick might be restored to health
by being bathed in milk mixed with an equal amount of rain
water.

The publication, by members of the German Academy of the
Curious as to Nature, of books on particular animals, of which we
took notice in the previous chapter, was carried into the field of
botany by a book on the white lily by Matthias Tilingius, M.D.,
professor at the University of Hesse-Schaumburg at Rinteln, arch-
iater in Hesse, and whose sobriquet in the Academy was Zephyr.**!
He devoted four chapters to the etymology, synonyms, homonyms
and paronyms of that flower, and a dozen to Biblical references to
it. But his chief concern was with its marvelous nature and essence,
ineffable virtues, and many arcana both spiritual and natural,
which were set forth “according to the laws and method of the
Academy of the Curious as to Nature.” More than half of the
v lume was devoted to medicines in which it was an ingredient,
and diseases and ailments which it would cure.’” A Rhabarbaro-
logia, which Tilingius published the next year,’®™ was presumably
another book of the same type. So was a volume by Georg Christoph
Petri on the herb, carduus benedictus,'® which in one copy is
appropriately bound with Paullini’s book on the toad. Petri exa-
mined the signatures of this herb, noted that the pseudo-Apuleius
assigned magic virtue to it, and gave arcana of it against the pest
and quartan fever.!*

Robert Morison (1620—1688) was praised in Acta eruditorum '™

" Lilium curiosum seu accurata  cina patrumfamilias polychresta cerus-
Lilii aolbi descriptio, Frankfurt-am- que pauperum thesaurus. Ad normam
Main, 1683, 576 pp. BM 957.1.28. et formam Academiae Naturae Curio-

% Ibid,, pp. 226-59, 260-576. sorum elaboratus, Lipsiae, 1698, 250

1 Alsp at Frankfurt-am-Main, in- pp. BN S.14414. LR, Jena, 1669.

4. BM 462.c.19. 1 Jbid., pp. 33 et seq., 239, 183,

% Asylum languentium seu Car- 211
duus sonctus oulgo benedictus, medi- 1% IV (1685), 229.
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not merely for having corrected Caspar Bauhin in his Hortus
Blesensis'™ and Historia Oxoniensis,'® but for having devised a
new and genuine method of classifying plants, not by signatures
or seasons of the year or natural place or leaves, or qualities such
as taste and odor, or roots, but from flowers and fructification.
After his untimely death from being thrown from a carriage, his
classification was continued by Paul Ammann in an enlarged
edition, in 1685,'™ of a work first published in 1676.1"°

When Giorgio dalla Torre, professor and prefect of the public
garden at Padua, issued his Historia plantarum in 1685, he was
criticized in Acta eruditorum*"! for relying too much on Theophras-
tus and Dioscarides and not having read Morison.

Studies of plants in given localities were continued in 1683 by
that of Jan Commelin on thase indigenous to Holland.*!*

Giovanni Battista Trionfetti, professor in the papal university at
Rome and head of the botanical garden, denied that everything
came from an egg and regarded such vegetation as mosses and
fungi as spontaneously gencrated. He also believed in the meta-
morphosis of plants. But he described a number of plants for the
ﬁr’t ﬁmc."'

When the Catalogue of Plants in the garden of the University
of Leyden by Paul Hermann came out in 1687, his name was coupled
with those of Zanoni, Syenius, Morison, Munting, Breynius™

¥ Hortus Blesensis  sive 18 Catalogus plantarum indigeno-

regius
prosiudia botanice, London, 1668, in-  rum H, cwl procmissa Lamb.
8 Bidloo diss. do re harbaria, Amster-
dam, 1683, in-12. BM 440.a.31.
wm . B. Trium{etti, Obssrvationes
de ortu ac cegetations plantorum cum
nooarum stirpium historia iconibus il-
lustrata, Roms, 1685, in4. 3 copies in
BM. Revicwed in Acto eruditorum, V
(1688), 217-18.
"¢ Jacobus Breynius, Exaticarum
minus plan-
tarum centurio prims, Danzig, 1678,
in-fol. Prodromus fascicull rariorum

= Plantarum umbelliferarum dis-
tributio nova per tabulas cognationis
« affinitatis ex libro naturae obscrvata
ot detocta, Oxon., 1672, in-fol. and
Plantarum historiae universalis Oxo-
nirnsis secunda, 1680.

w C er plantarum naturalie o
fine ultimo oidelicat fructificatione
daumtus ac... per canones of ex-
empla digestus, Francof. et Lipsise,
1885, in-12.

1e BM 972.0.11.(2). Lipsiae, 1876,
in-8, 44 pp.

"V (1686), 86-87; the book was
also reviewed in JS XIV, 871-74.

rum ..., Danzig, 1680, 1085
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Ammann, Dodart,® Trionfetti and Ray, as having renounced
“fatal credulity, vain persuasion, and ridiculous superstition” in the
treatment of plants.!*® He had also spent some years in the Indies,
and was hailed as facile princeps of the botanists “of our time.”
In the revised edition of 1690, he divided plants into those whose
seeds were uncovered and those in which they were contained in
capsules.'"”

The Regnum vegetabile of Emanuel Konig was published at
Basel in 1688. It denied that plants were nourished by water
alone and held that saline and nitrous ingredients were also re-
quired. It discussed the diseases of vegetation and compared the
circulation of the sap with that of the blood in man. It approved
of the signatures of plants to a limited extent, but argued that
their occult virtues could be explained in terms of figure, magnitude,
motion and rest. It further treated, however, of the magnetism or
sympathy and antipathy of plants, of the transplantation of diseases
from human beings to trees and herbs, and of remedies against
witchcraft and incantations.!®

Between 1690 and 1699 appeared in five parts the work of
Augustus Quirinus Rivinus of Leipzig (1652—1723) in which he
classified plants according to the number of petals in the flower.'*®
This method was rejected by Tournefort on the ground that not
all flowers consisted of petals and that the number of petals was
not the same in all species of the same genus.

The Phytographic Tables of Leonard Plukenet, printed in
1691,2%° were praised by Philosophical Transactions as a work

which, without flattery, may deserve the name of a performance to the
improvement of so great a part of the universal history of nature as hath
not been done by the whole complex of precedent ages.»!

His Almagestum botanicum of 1696 was an alphabetical diction-
15 Denis Dodart, Memoires pour U Introductio generalis in rem her-

servir d Thistoire des plantes, Paris, bariam. Ordo quae sunt
1676. flore irregulani monopetalo . . . etc.
1s Acta eruditorum, V1 (1687), 245. i Phytographia, London, 1691, in-

n? 1bid., X, 217-20. fol. BN S.780.
11t Caps. 5, 8, 14, 34, 44, 49, 50, 52. 1 PT XIX, 434.
Acta eruditorum, VIII (1689), 339-44.
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ary of six thousand plants, of which five hundred were new, with
seventy copper plates. But not one of the following herbs from
the thirteenth century Herbal of Rufinus®™® was included: aucha,
aucheta, auricula leporis, aurigea duplex, bismalva, bruscus, burza
pastoris, coulicus agrestis, canusula, cicer imperatoris, cinoglossa,
cottula fetida, daucus asininus, genuissa, mellumcelli, paradella.
But a tree-sorrel from the Canaries was identical with the magi-
* cians’ moon-wood of the Arabians recorded by Lobel.®

The Description of American Plants by the monk, Charles Plu-
mier,’™ was the outcome of two voyages to the Antilles and two
years spent there. The book contained life-size engravings of
about six hundred plants. Each was described briefly, and the
recognized varieties were grouped in three classes. In the first
were ferns, polypody, hemionites, hartshon and maiden’s hair.
In the second were arum, dragon’s wort and a new genus, seuru-
rus, of herbs which resembled the tail of a lizard. In the third
class were plants that twine about trees. Medical properties were
given in some instances. Arum montanum was sovereign against
the bites of venomous animals. Mountain calamint was very caus-
tic. Father Plumier had hardly tasted it, when his mouth became
so inflamed that he could not speak for almost two hours.
Orxicrat lessened the inflammation, but had such an acrimonious
effect upon his tongue and palate that he could not taste anything
he ate for more than ten days.'™ A Latin edition appeared at
Amsterdam in 1755-1760; meanwhile Noca plantarum America-
norum genera appeared at Paris in 1708, while in a manuscript
of the early eighteenth century in the British Museum is an Eng-
lish translation.'™

Although Father Plumier had informed Pierre Pomet that co-
chineal was an insect, the latter in his Histoire générale des drogues
preferred the statement of a merchant of San Domingo that it was
the seed of a plant. Plumier justified his view in a long communi-

i The MHarbal of Rufinus, edited morique doeo leurs figures, Paris, 1693,

from the unique manuscript by Lynn  in-fol.
Thomndike, assisted by Francis S. Ben- = 7S XXI, 486-88.
1% Sloane MS 2337, fobs. 1-118,

jamin, fr.
s PT XIX, 435. “from the Latin printed at Paris, 1683~
™ Description dex planies de TA.  (sic).
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cation to the Journal des Sgavans.'™™ Hartsoeker, after examination
with a microscope, declared that cochineal was an insect and often
contained red eggs.'® But he further contended that buman semen
contained a tiny human being already formed.'**

Tournefort was accused of merely translating and abridging the
History of Plants of John Ray, in his Elemens de botanique of
1694, but Chomel in the Journal des Sgacvans of May 27, 1697, held
that he had adopted a classification of his own by the flowers and
fruit.'® In substituting a number of single names of his own in-
vention for binomials in common use, be was hardly contributing,
except perhaps negatively, to the evolution of the Linnaean system.

Thomas Baker, writing at the close of the century, admitted
that botanical information had been “mightily enlarged™ by the
discovery of the East and West Indies, that “our Herbals are suf-
ficiently stored with plants,” and that progress had been made in
classifying them and describing them by their marks and signatures.
But he complained that their virtues were not yet known.'** Thus
bo appears still to hold the semi-magical doctrines of signatures
and of occult virtues.

w ]S XXIT, 912-25. 1 1S XXV, 378-81. Hi» attempted

™ Essay de diopirique, Paris, 1684,  classification is dealt with more fully
in4, chap. 4. in Acta eruditorum, X1V, 508-18.

w s XX1I, 108. 1 Reflections upon Learning, 1700,

20d ed., pp. 182-83.



CHAPTER XXVl

PHARMACY

Order of treatment—Mylius, Potier, Mynsicht—Freitag and Borrichius on opium
~Gui Patin on p ias—Alaymus and Auda—Schritder’s Pharmscopoeia
—Occult virtues: Wollimhaus, Puteanrus, J. M. Faber—Mocbius oo camphor—
Criticism and correction: Matthaeus, Zwelfer, Ludovicl, T. Bartholinus and
Grube—Balnest—Willis— Ammann—Walter Harris—Therinc—Pharmacoposias of

the mincties—Robert Pitt—Apothecaries in Burgundy.

. . . explosis abawditatibus, contradictionibus et superstitionibus passim

in Herbariis occurrentibus
—MATTHAZUS

The Pharmacopoeias of the seventeenth century, especially those
which combined Paracelsan with Galenic drugs and procedure,
were still tinged with the occult and magical. We shall {llustrate
this in most detail from the 1672 edition of the work of Schrioder,
which first appeared in 1641. But we shall lead up to this by
briefer treatment of several earlier examples of this type of litera-
ture. Then we shall trace the criticism of such works, which became
more marked in the latter half of the century. Incidentally there
will be included one or two examples of treatises on particular
drugs or compound medicines, such as opium and theriac.
Hoefer ascribed to Johann Daniel Mylius of Wetterau in Hesse
a Pharmacopoea nova de mysteriis medico-chimicis at Frankfurt
in 1618, which I have not found noted elsewhere. But in 1620
Mylius published a Reformed Medical-Chemical Antidotarium?®
in four books devoted respectively to general requisites in pharmacy,
some exotc remedies omitted in his Basilicae of 1618, of which we
have treated in Chapter VI on Alchemy to 1630, precepts Galenic

* Hist. de la chemis, 11, 338. Jennixium, 1620. BM 103215. LR

3 Antidotarium medico-chymicum 568
reformatum, Francof. apud Lucam



PHABMACY 83

and chemical as to the preparation of medicines, and to resolving
the forms and dividing the medicaments both of Galenists and
chemists. This work was reprinted in 1638.2 Meanwhile Mylius in
1628 had published another Pharmacopoca, “secret and universal.™

Pierre Potier (1581P—1640P) of Anjou® is said to have been ex-
pelled from the medical faculty of Paris in 1609 faor making use of
antimony.®* He went to Italy and in 1622 published at Bologna
Pharmacopoes spagirica nova et inedita, which had quite a cur-
rency, being reprinted at Cologne in 1624, again at Bologna in
1685, and, after his death, with his collected works in 1645 at
Lyon, and at Frankfurt in 1653, 1666 and 16898." In this last edition
the Pharmacopoea Spagyrica, as it is there spelled, opens with a
chapter on more secret preparations of medicines.®

Pierre Potier was somewhat given to astrological medicine as
well as to iatrochemistry and spagyric pharmacy. His pharmaceu-
tical wark doses with a specific for the stomach, concerning which
it is said:

Let it be illumined by the splendor of the Sun, by whose influence not
only will its darkness be removed, but also, by benefit of its heat, the
compacted matter is attenuated and truly fermented. From the other
planets it cqually receives influences and is made more specific.®

* Francof. apud Clom. Schleichium,
1638, in-4.

¢ Pharmacopoes Spagyrico-Medica
sive Practica Caleno-Chymice arcena
€t unioersalis, Francof. apud Joh. Got-
tofr. Schinwetterum, 2 vols., 1628-
1629, in-8.

8 Zedler, 28, 1868.

* George Urdang, Zur Ceschichte
der Motalle in den amtiichen deut-
achen Arzneibiichern, Diss. ot Halle-
Wittenberg, 1933. 138 pp., p. 45, quot-
ing Zedler, article on Antimonium
which refers to Hoffmanni Pmﬂp

Offic. p. 350. But the article on Potier
in states that he went to Italy
when

scarcely twenty old.
? I have used the edition. It
differs from that of 1645 in not coo-

taining the alchemicul tructs, De sa-
kum extractione et prasparations in
geners; Da magisteriis; and De quinta
espentia, whereas it opens with three
Centuries of his medical cures and ob-
scrvutions: Petrl Poterii Opera omnio
practica ot chymica cum annotationi-
bus et odditamentis. .. Friderici Hoff-
mannl filii. Accessit neva dociring De
febribus ex principiis machanicly s0-
lids deducto, Frenkfurt, 1698.

This clhim of Hoffmann's later
tract on fevers to novelty and salid
deduction from machanical principles
seemod largely titular, heinglmmdy
borne out by the text.

¢ It was listed as a scpurate treatise
in the edition of 1648,

* Opers (1698). p. 722.
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In his medical Centuries he states that workers are less liable than
other men to catarrh and fluxions, and are less sensitive to weather
changes and vicissitudes of the moon and other stars.*®

Inventa Chymica by Petrus Poterius of Anjou or Manes Poteriani
were published late in the century by Johaon Christoph Etner'
and include various specifics and balsams.

We pass over here the Cologne Pharmacopoeia by Petrus Holt-
zemius of Deventer.'?

One of the most frequently reprinted warks of chemical phar-
macy was the Thesaurus of Adrian Mynsicht (1603—1638), an M.D.
of Helmstedt who became physician to the duke of Mecklenburg
and others and was made imperial poet laureate in 1631, the same
year in which the first edition of his Thesaurus or Armentanium
Medico-Chymicum, as it was then entitled, appeared at Hamburg.
It purported to reveal to the “sons of doctrine and wisdom” a most
secret way of compounding drugs based on his own experience and
practice. Mercklin in Lindenius renoctatus, 1686, p. 387, already
listed nine editions, including two at Lyons not mentioned by
Ferguson but omitting that of Frankfurt, 16568, which Ferguson
notes, while T have found noted an edition of Lyons, 1640, by
Antonius Huguctan carlier than that of 1645 mentioned by Mercklin.
In 1682 the work was translated into both German and English, the
latter by the astrologer Partridge. Other Latin editions continued
to appear at Venice, 1696, and into the next century (1701, 1707,
Hanau, 1726), With the Thesaurus was usually printed the poetical
Testament of Hadrian concerning the philosophers’ stone. It also
was published separately, as at Venice in 1676. Back in 1635 in
the Musaseum Hesrmeticum Reformatum, under the pseudonym
Henricus Madathanus, Mynsicht had published Aureum seculum
redivivum, and it reappeared in the 1677 edition of the Musaeum.
For what follows I have used the edition of Rouen, 1651, but

® Ibid, p. 5 rium Colonlense . .., Cologne, 1627.
" In BN R.7018 Etnes's signature BN Fol. Telf0.120. BM 547k.17.
ut the close is dated November 12, 8 Hadrianus Mynsicht, Thesaurus
1889. There are other ediions of et Armentarium medico-chymicum in
1602, BM 1033.c.18.(4.) and 1088; quo... pharmacorum conficlendorum
F secratissima ratio coperitur, Roven,

arguson, I, 258, ,
¥ Pharmacopoea sive Dispensaio- 1651, in-8, 480 pp. BM 1034.¢.17.
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its undated preface to the reader is evidently reproduced from
the second edition of Liibeck, 1638,

In this preface Mynsicht says that, when he first published the
work some years ago, he gave the reasons why he thought that he
ought not to hide the Arcana which by God’s grace, ingenious
sagacity, art, labor and continual practice he had succeeded in
discovering. Now he adds a richer harvest of new compositions,
not, it is true, utterly unknown to Hippocrates, Galen and Para-
celsus, but adapted to our own times, regions—especially lower
Saxony and the Baltic basin, men, and new diseases unknown to
the ancients but required in this declining age of the world. The
medicines of the ancients were probably suitable for the constel-
lations under which they lived, but new ones are now needed,
especially for the northern regions mentioned. Also Mynsicht sub-
stitutes for nasty, violent medicaments those which the patients
will gladly take, because suave, jocund, and in small doses. And
he has added new secrets to those of the first edition. He maintains
the same tone in the text, introducing the first chemical medica-
ment, Mineral Unicorn, as “This glorious and arcane medicine,”

which,
because of the unworthy and ungrateful sons of the world was hidden

and involved in darkness, lest Spagyric gems seem cast before swine.
But I willed from Christian affection and divine prompting to publish it
along with other mysteries which I either received from the light of
nature and of grace or my own experience or the kindness of other
Spagyrists.

Each prescription that he gives is good for a great number of
ailments. Emetic of tartar is efficacious primarily against melan-
choly, mania, insanity, delirium . . ., epilepsy, apoplexy, fascinations,
philters, poisoned draughts, and all ills induced by incantations.
So is tincture of hypericon, while fetid plaster is an experiment
stupendous and as it were dropped from heaven for every type of
sorcery.™ In his index are listed thirteen cures each for mania,
for hypochondria, and for weak memory and intellect, ten for
frenzy, thirty-two for apoplexy, and thirty-four for melancholy.

© Ibid., pp. 16, 57, 451
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Certain pills of his benefit all head ailments, strengthen the sight,
preserve mental vigor, repair lost hearing. They are good in hy-
pochondriac melancholy and other melancholy afflictions, for
cancer, elephantiasis, quartan fever, jaundice. They are of especial
worth against all obstructions of spleen and liver, purify the blood,
gently purge the stomach from flatulence and humors, and preserve
all the internal members from putridity.”® His Magnanimous Con-
fection has eleven lines of ingredients.'®

In a treatise on the nature of opium, dedicated to the local
Estates of Croningen and Oomland, John Freitag, M.D. and pro-
fessor in the University of Croningen, ascribed its narcotic effects
not to occult quality but to its exireme coldness, and held that they
were best corrected by hot remedies. Oplum was not a poison,
and wholesome remedies could be made from it, if properly pre-
pared, for almoast all bodily ills. He even went so far as to “com-
mumicate candidly outstanding and not-to-be-revealed arcana” of
his own for fevers of every sort and the pest itself.’’

Half a century later Olaus Borrichiuz held that, while opium was
hot per se by reason of its oily parts, it was very cold in its effects.
He would therefore, in administering it for medical purposes, not
mix it with such drugs as bezoar stone or diaphoretic antimony, but
with the hottest remedies in order to tone down its chilling prop-
erties."®

Gui Patin, in a letter of January 18, 1633, said that the apothe-
caries of Paris used the Pharmacopée of Brice Bauderon (1340—
1628) of Micon, which was first printed in 1588 at Lyon and ran
through more than a dozen editions," or the Dispensatorium Ga-

8 Ibid, pp. 132-33, Pillulae aloc- tiones modicinales, Groningae, 1632,
in-8, 241 pp. Copy used: BN 8o Tel53,
8760

nostruc.
W Ibid., p. 211. At pp. 183-202,
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of Locques and Zwelfer. Sectio xv s
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7 D¢ opil naturd et madicamentis
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methodo cui de noco curandi
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popdauervis dissertatio, Francof., 1681,
in4; JS XI (1684), 150-53.

19 Patin, Lettres (1907), 8). There
wns a Lstin translation by Philemon
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leno-chimicum of Renodasus.® But he preferred Le médecin cha-
ritable, “teaching the way to make and prepare at home with ease
and slight expense the remedies proper to all diseases according to
the advice du médecin ordinaire,” of which the seventeenth edition
had recently appeared™ with a treatise by himself on the con-
servation of health. The book had a hundred editions within a
few years. ™ Patin, however, was rather opposed to polypharmacy.

Marcus Antonius Alaymus of Sicily affirmed that “new and
wonderful arcana of nature” were included in his work on medica-
ments which might be substituted for others. It was published
at Palermo in 1637.2

The Brief Compendium of Marvelous Secrets, written by Do-
menico Auda, head of the Haspital of San Spirito at Rome,"* was
first published in 1855, as stated in our Chapter XXI. It includes
a very fine remedy against the pest tested at Nice in Provence in
1681; a powder of the duke of Acyua Sparta; a miraculous powder
for the sight; one for the gravel, of the duke of Ferrara, tested at
San Spirito; a marvelous remedy and one easy to compound to kill
worms in the teeth; an unguent of frogs; an oil, marvelous and
proven, for wounds; a water called Noli me tangere for formica and
cancer; @ marvelous powder for stomach-ache from Pierre Potier's
Basilica chimica; a marvelous pectoral syrup of Lobel; to keep the
hair from tuming white; for the bite of a mad dog; and imperial
pills of Paul 111.*

The author, discussing Farte della Speciaria, tells us that, after
spending eleven years in various parts of France, Lombardy and
Italy, he came to the pharmacy of the Hospital of San Spirito. Its
apothecary, the Reverend Fra Hippolito Mancini, besides being
most learned in medicine, surgery and pharmacy, was an oracle of
the chemical art and an outstanding botanist. Auda in two years

® Jean de Renou, Paris, 1008; % Breos compendio di maravigliosd
French trumslation in 1637. sacreti utill ¢ necessarl od ogni qua-
Y Parls, Jean Jost, 1832, Ib-8. Mo di persone approvati con felice

Pstin warny that some cditions are succemso nells | corpo-
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B Patin, Lettres (1007), 62. Venice, 1668, 301 pp. BN Tel8.87.
# Fox the full title, LR, p. T74a. ® Ibid., pp. 4-5. 11, 24, 32, 34, 51,

55, 68, 68, 71, 77, 104.
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learned from him 1500 simples and the greater part of the chemistry
contained in this Compendium.*®* Then he became a Franciscan,
but after twenty-two years Alexander VII (1655—1667) by apostolic
letter ordered him to leave that Order and enter that of San Spirito
in order to become head of its Archiospedale.

The Pharmacopoeia medico-chymica of Johann Schroder (1600—
1664), municipal physician at Frankfurt-am-Main, was first printed
at Ulm in 1641, again in 1649, 1655 and 1662, then at Frankfurt in
1669 and 1679. In the Leyden, 1672, edition which I have used,
the new editors, J. D. Horst and J. L. Wizel, in a preface of 1668,
state that the work has, since its first appearance twenty-seven
years ago, been printed many times in and outside of Germany.
The volume of 672 pages, exclusive of appendix and elaborate
indexes, divides into five books. The first is introductory; the
second is concerned with the apothecary shop and has 87 chapters
on such topics as waters, cortices, flowers, fungi, clysters, confec-
tions, electuaries, pills, potions, tinctures and trochees. The third,
fourth and fifth books deal with the mineral, vegetable and animal
kingdoms respectively. Belief in sympathy and antipathy, the
doctrine of signatures, and the employment of amulets, run through
the book.

The ninth chapter of the first book is on the influence of the
stars which throw off “effluvia endowed with peculiar faculties.”
Plato and Paracelsus thought of each species on earth as under its
particular star. For each planet, beginning with the sun, are given
fts properties and a list of minerals, vegetables and animals which
are under its domination. A similar procedure follows for the twelve
signs of the zodiac except that the simples related to them are now
classed by the four degrees rather than the three kingdoms of na-
ture. At the close of the chapter the author is somewhat apologetic,
admitting that such matters are not fully known. But he concludes
that, inasmuch as there can be no doubt of the existence of friend-
ship and enmity between celestial and sublunar bodies, it is per-
missible to repeat the series collected by previous writers. In

#* Its third part, pp. 155-208, is “Di secreti chimici di varie sorti.”
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later chapters on the time to collect simples, after quoting Para-
celsus that there is a balsamic time to collect herbs—in certain
months, under certain aspects of the moon, and at certain hours
of the day, he gives various astrological tables on such matters
as the houses and exaltations of the planets or puteal degrees, and
we are offered such information as that the wise men of India
divided each sign into nine parts. The concluding chapter of the
introductory book is on the investigation of occult qualities, and
the best way to get at them seems to be by signatures.

In the concluding chapter of the second book on balsams, lini-
ments and unguents the twenty-seventh and penultimate item is
the Sympathetic Ungueut, for which Croll's recipe is given. It
consists of four ounces of aged wild boar fat and four of bear fat,
boiled half an hour in red wine, then poured on cold water and
the fat collected which floats on the surface. Then one adds a
powder of earthworms which have first been washed, the brain
of a boar, red sandal wood, mumia, haesmatites (ours differs from
that of the ancients, a later chapter, 111, 8, informs us), each an
ounce, with one dram of scrapings from the cranium of a man
violently slain. This last is to be gathered under a waxing moon
in a good astrological house, with Venus, if possible, certainly not
Mars or Saturn, in conjunction. Unless a nerve or artery has been
severed, this concoction is guaranteed to cure any wound, provided
the weapon which inflicted the wound is anointed with it. This
weapon should be kept in pure linen and in a place which is not
too hot, or the patient may suffer injury. Cauntion should further
be taken that no dust gets on it and that it is not in a cold wind,
or the patient will be sore afflicted. If the wound has been made
with the point of a sword, the sword should be ancinted downward
to the tip. If the weapon is not to be had, a stick dipped in the
blood from the wound may do. The healing is worked by identity
of balsam or spirit thercof in the patient and the blood. A similar
influence is felt when a brother catches the plague from his brother
who has it, although he may be far away. In a later chapter Croll
is cited for magnetic cure of toothache by rubbing the aching
tooth with the dried herb Prunells and then sealing up the latter
in a hollow willow branch.
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In a brief chapter (III, 5) on gems only eight are listed: chryso-
lithos, granatus, hyacynthus, lapis nephriticus, ruby, sapphire, sard
and emcrald, but occult medical properties are credited to them,
such as the sapphire cleaning the eye and the emerald stopping
flux of blood and dysentery. “1t is especially recommended among
amulets for epilepsy,” and binding it to the thigh hastens child-
birth, while placing it on the belly prevents it. They say that ex-
periment sometimes shows that it breaks, if worn during sexual
intercourse. But in addition to the chapter on gems there are others
on coral, pearls, and “less precious stones,” including the eagle-
stone (astites) and the magnet, which last is treated briefly. That
the lynx stone is produced from the urine of the lynx is dismissed
as a fable. Antimony is treated at greater length than gold or even
mercury. Quercetanus attributed six hundred properties to it.

In the case of plants, as of stones, Schrider does not personally
vouch for all that he repeats. Some belicve that ashwood cut on
John the Baptist's day heals wounds and contusions by mere rub-
hing. Some cut it before sunrise, others at high noon. Alexander
of Tralles makes the root of hyosciamus an amulet against gout, if
dug when the moon is in Aquarius or Pisces with the bone of
some dead animal without touching the root and murmuring an
adjuration which Schrider will not repeat as being superstitious.
Paracelsus put Hypericon among herbs which ward off sorcery
(veneficia) and specters and advised collecting it under the in-
fluence of Mars, Satwn and Venus, but by no means the moon,
at dawn, wearing it as an amulet in one’s hat ar under one’s pillow,
often smelling of it, scattering it through the house, and hanging
it from the walls. Some women comb their hair with oil of almonds
and jasmine to make it grow more, but those with a bilious tendency
should beware of so doing lest they incur headaches. The Illyrian
or Florentine iris is well known to modemns in powders strewn on
the bair. There are those who peddle the herb millefolium with
its flowers as a peculiar secret in preserving from and curing the
pest. But Schrider himself names both galega and gentian as
alexipharmaca against poison and the pest. He also makes such
statements without qualification as that the herb linaria is put on
the abdomen for strangury, and applied externally for pain from
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haemorrhoids, or that matricaria in cases of suffocation of the
womb is applied externally to the nostrils with the sign of the cross.

Finally we may note a few examples of what Schrider says
about animals. There is the greatest antipathy between the toad
and spiders. Although the toad is a thoroughly base, venomous
and abominable animal, it yet has its medical uses hoth in internal
and external application. By most certain experiment it staunches
nosebleed. Bound to the umbilicus, it checks hysterical flux, while
applied to the soles of the feet it is beneficial for diseases of the
head and heart. Schrider thinks, however, that the toad-stone is
too big to have been generated in the animal’s head. But it avails
against pest and poison. Some my that those who wear the stone
are safe from poison, and it changes color in presence of a poisoned
cup. The toad’s spotted body shows by the doctrine of signatures
that it will cure spots on the face and the like. Ashes of roast toad
suspended from the neck cure incontinence of urine resulting from
lacerated neck of the bladder. Even a powder of dried toad will
do, but Schroder prefers the carcass reduced to ashes. A salt can
be had from calcinated toads and substituted for the powder in
cases of dropsy.

A live puppy dog on the belly relieves colic, and a balsam made
from whole pups drowned in white wine cures membra contracta
and arthritic pains. A dog’s skull reduced to ashes dries up ulcers
and cures tumors of the testicles. Dog grease is hotter than others,
and may be given internally for wounds and tuberculosis, exter-
nally in such complaints as gout and earache. The gall of a black
pup cures cpilepsy marvelously, if drunk or taken in a powder with
the sign of the cross. Canine blood combats witchcraft and may
be drunk against the bite of rabid beasts. The tooth of a dog re-
‘duced to ashes helps infants in teething.

Take a male tortoise when the moon is most on the wane before
it is in conjunction with the sun. Amputate all its legs while it is
alive and bind them in bags of kidskin to the limbs of a sufferer
from gout, so that the right leg of the tortoise is on the right leg of
the patient, the left leg on the left leg, the front right leg on the
right arm, the left on the left. This from the medical Consilia of
Solenander and the Obssroationes of Schenck (1620), but ultimately
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from Rasis and Constantinus Africanus through Baptista Porta.

So the lore of old lived on.

That occult qualities and virtues still played their part in phar-
macy and materia medica is further shown by such books as those
of Wollimhaus at Upsala in 1646,*" and of Puteanus (Du Puis) at
Lyons in 1654.® Similarly a later treatise on the deadly nightshade
attributed its properties not only to its extreme dryness but also
to its more occult qualities.™

Meanwhile Gottfried Moebius the Elder devoted 27 chapters
and 104 pages, filled with numerous citations and quotations, to
the Anatomy of Camphor.*® He began with the etymology of the
word, in the eighth chapter finally decided that camphor was of
hot rather than cold quality, and in chapter eleven began to list
prescriptions.

Turning now to criticism and correction of pharmaceutical litera-
ture, we first go back to consider a work of the early part of the
century.

Johannes Matthaeus of Hesse, who had already published other
medical works,*' appended to his Mirror of Health in 1620 a treat-
ment of the virtues of herbs on a medical basis, exploding the
absurdities, contradictions and superstitions which were to be met
with everywhere in Herbals.® He points out disagreement between
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past authors, mistakes in the identification of the names of plants,
or self-contradiction in a single author. Thus Tragus called lily of
the valley heating, yet said that a water distilled from it was chilling,
He said that myrtle was a food rather than a medicament, yet
admitted that it was astringent.”® Dioscorides and Pliny, Aetius
and Paul of Aegina are among the authors criticized, while Tragus,
Lonicerus and Tabernaemontanus are said to be “marvelously hal-
lucinated” as to the qualities and virtues of bistorta.™

Concerning the properties of the herb, which is now called
basilicum but the ancients named ocymum, there is the greatest
disagreement. Galen put it in the second degree of heating; Avi-
cenna reduced it to the class of moistening. Dioscorides said it
made the eyes misty; then, forgetting himself, asserted that its
juice clarified the sight. The Africans made it malignant, so that
if anyone was stung by a scorpion on the day he had eaten it, the
sting would be incurable. Chrysippus affirmed it brought on in-
sanity and lethargy; Diodotus ascribed the generation of lice to
it. Matthaeus thinks that two herbs have been confused: ocymum
from the Greek 8xvs, which is somewhat malignant and almost
odorless, and basilicum or ocimum from 8w which is redolent and
harmless, indeed we find it good for heart and brain.*

One or two examples may be given of what Matthaeus regards
as superstitious. The chemists say that pearls are a wonderful
cordial because the spirits of the heart are very pure and delight in
most Jucid and pure pearls. Yet in administering gems, they reduce
them to a powder in which they lose all their splendor.3® Which
would certainly seem to be an instance of magic logic stretched
to the breaking point. Tabernaemontanus advised taking three
leaves of the herb sanguisorba thrice for tertian fever. The doctrine
of signatures seems involved in the opinion of many that the bul-
bous roots of satyrion are a sexual stimulant. But Capovaccius
rightly asserts that they merely move the urine.*

Matthaeus is not entirely magic-proof himself. He still accepts

8 Ibid., pp. 58, 61. Basel as late as 1731.

8 Ibid, p. 89. The writings of 8 Ibid.,, pp. 37-38; &xuc is not
Jacob Theodorus, Tabernaemontanus, found in Liddell and Scott.

date from the later sixteenth century, ¥ 1bid., p. 57.
but his Kriuterbuch was printed at ¥ Ibid., pp. T7, 79.
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occult qualities and an herb that purges by reason of its peculiar
substance.®™ Repeated experiment has proved that an emulsion of
the seed of cannabis causes epilepsy. Indeed, those who handle
that herb for the trade often become epileptics. But it is ridiculous
for Mattioli to say that this seed makes men impotent, yet causes
hens to lay more eggs in winter than summer. “As if,” Matthaeus
continues, “hens could lay without sexual intercourse, which is the
inept persuasion of many women,”™®

Johann Zwelfer (1618—1668) undertook m 1652 to reform the
Augsburg Pharmacopoeia,*® which he says was generally received
in Germany by physicians and apothecaries. He had spent sixteen
years as a pharmacist himself before going on to study chemistry
and medicine, receiving the M.). degree at Padua and practicing
in Vienna. His work was re-issued in 1653 at Gouda and Rotter-
dam, in 1657 and 1675 at Niirnberg, and in 1672 at Dordrecht
A frequent criticism which he makes of the previous prescriptions
is that they are cooked or calcined for so long that they lose their
virtue, which goes off in vapor. Oxymel Helleboratum majus Ju-
liani would be a panacea, if all that Conrad Gesner sayz of its
immense virtues were true. But it often does no good and some-
times harms the patient. Zwelfer suggests a different way of pre-
paring it, which, however, requires nearly thirty ingredients, ad-
ding a few spices, pouring distilled vinegar over them, and many
further directions.*' As for pillulse alosphanginae, which Zwelfer
ascribed to Mesue rather than Mynsicht, they coutain too large an
amount of aromatics compared to their small quantity of aloes;
drying them in the sun deprives them of the virtues of the subtler
aromatics; and there is no need of washing them so repeatedly in
rain water.*®

Zwelfer was not opposed to chemical remedies as such, and is
said to have invented Solar Diaphoretic Antimony; three varieties
of mercury precipitate, namely, yellowish, per se, and solar; mer-

¥ Cap. 7, De aloé. ta. .. cum animadcsrsionibus J. Zwol-
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cury sublimate, turpcthum minerale, and turpethun minerale
rubrum. ¥

The difficulties and limitations of pharmacy in the seventeenth
century are indicated by the counsel, given more than once in
medical works, to physicians that they prepare and ccmpound their
prescriptions themselves. This was especially true in the case of
chemical remedies, as may be illustrated {rom Zwelfer's Royal
Pharmacopoeia of 1668.4 He had used with great success against
the plague a preparation of Diaphoretic Antimony (Brechweinstein,
emetic tartar, or tartarized antimony) which he made himself, but
had almost perished from taking the same drug as prepared by
“a pseudo-chymist." He further disagreed with Tachenius as to
the proper way of fixing the volatile salt of vipers, and complained
that Tachenius in Hippocrates chymicus coufused lyes and alkalis
with the salts of minerals and animals, and gave the one name of
alkali to such salts. Frangois Vemney, on the other hind, had erit-
icized Zwelfer's prepanation of the Compounded Acid Syrup of
Mesuc and the Confection of Alkermes. Zwelfer further complained
that most so-called oriental bezoars were spurious, since the genuine
article was very rare, being derived from a single species of wild
goat which was to be found in only one corner of the East Indies.**

Friedrich Miiller, who in 1661 had produced a Lexicon medico-
galeno-chymico-pharmaceuticum, in 1673 attacked Zwelfer in A
Mcdical Exorcism of the Manes, Ghosts and Bewitched Spirits of
Zwelfer, but Mynsicht and Zwelfer were more often favorably
cited by subsequent pharmacists and iatro-chemists.

Daniel Ludovici or Ludwig (1625—1680) was born at Weimar,
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studied under Rolfinck at Jena, and practiced at Gotha, finally
becoming ducal body physician there.’ In the first of his three
dissertations on adapting pharmacy to the present age, which was
first printed at Gotha in 1671,** he attacked polypharmacy and the
over-elahoration of materia medica, and asserted that he limited
his account to those drugs which were available and well known,
“not by conjecture but certain experience in each case.” What
advantage in listing 50 many exotics, all the vulgar masteries of the
animate and marine, minerals and metals, such a series of fixed
vegetable salts, and so many electuaries? Why so many equivalents
and synonyms, when one handy example would serve for allP*®

Thomas Bartholinus (1616—1680), professor of anatomy at Co-
penhagen, in a letter prefixed to the work of Hermann Grube on
the way to know the properties of medicinal simples,* commended
the use of domestic plants in place of foreign: dock for rhubarb,
elder for sena, iris for jalap, gumphry for machoachan, angelica
root for cost, fir sap instead of opobalsamum, scordium or penny-
royul in place of dictamen of Crete, and walnuts for nutmegs. The
book of Crube combined Cartesian principles with the “experi-
ments of sober chemists,” and took particles, figures and pores into
account. Bartholinus thought the doctrine of signatures in plants
of some use, noting that those with salts of like figure seemed to
have similar virtues.**

Grube not only wrote on medicinal simples, but in his De Arcs-
nis, four years later, criticized the polypharmacy of his age. Almast
every apothecary’s apprentice, he said, desired to make a great
vame for himself by a long series of specifics, heaped together with-
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out judgment. As a consequence, the formulae of many medicines
were nothing but a catalogue of specifics. So many things of like
efficacy were mixed together in equal quantities without rhyme or
reason, that it was no wonder that the patient grew worse from
the use of such medicaments. A good illustration of this was the
numerous compound medicines of the Augsburg pharmacopoeia,
more pompous than helpful, which Zwelfer had corrected and
thereby earned the gratitude of the leamed world. If one wished
a compound to be really an arcanum, the ingredients should be
selected in each case to suit the individual patient. Also four kinds
of constituents were to be distinguished: basic, assisting, digesting
and corrective. The assisting and corrective ingredients could be
such as to help each other: such as melissa with fumaria, chamaedris
with chamaepithum, veronica and scolopendrium, bugloss and
violets, chicory root and scorsonera, cloves and peony.*

The Aurora chymica, or rational way of preparing animals, vege-
tables and minerals for medical use, by Edward Bolnest, first ap-
peared in English in 16725 and then in Latin at Hamburg in
1675.%¢ After repeated distillation, calcination, cohobation, and
periods of putrefying and digestion, the Arcanum animale is ob-
tained. But this is only a general example and method of preparing
an animal or any part of an animal. In treating this or that parti-
cular animal we must take its particular virtues into account and
further regulate the dose according to the constitution of the pa-
tient. A series of chapters then deals with quintessence of mumia,
quintessence of human blood, quintessence of human bones, quin-
tessence or arcanum of turtles, of quail or other birds, swallows,
sea crabs or river crabs, cantharides, centipedes, deer, hartshorn,
monoceros, vipers, zibeth and ambergris, beeswax, honey, fat and
marrow. Part two is a similar treatment of vegetables. The third
part on metals and minerals devotes most of its space to a long
chapter on gold, and to preparations of mercury and antimony.

Thomas Willis (1621—1675) in his Rational Pharmacy® opposed
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recourse to occult qualities to explain the effects of drugs and
held that they acted directly upon the animal spirits. He praised
tobacco as a sedative and coffee as relieving headaches.

The work on materia medica® which Paul Ammann, director
of the medical garden at the University of Leipzig, published
together with his Supellex botanica® in 1675, is a curious mixture
of scepticism and credulity. He reaches the conclusion that there
is nothing worse for medical practice than preposterous credulity
and notes that Redi has exploded many myths.®® Unfortunately
he was as prone to follow Helmont as he was Redi. For example,
in speaking of usnea or moss on the human cranium, he rejects
as futile and not founded in nature the view of Goclenius that
the vital spirits of a man who is strangled (by hanging) enter
the skull and remain there for six years until the usnea appears.
But he makes no objection to the opinion of Helmont that the
seed of usnea comes from the heavens.”® He is very sceptical as
to the medicinal virtues of gems and precious stones, and quite
curt as to those of antimony. He knows that cochineal is an insect,
not a grain or fruit. He rejects the fable of the beaver biting off
its testicles, and doubts if the lizard devours its slough because it
knows that it is beneficial for epilepsy. He is opposed to the use
of mumia, if not of usnea. The bezoar stone is known to all by
fame, to few in reality. No one, so far as he knows, has ever de-
scribed the root of true rhabarbarus. The lungs of calves and
foxes seem to posses no medical efficacy. But while he knows the
difference between the beaver’s testicles and the bags which con-
tain the castor oil, he says that often we cannot procure the oil and
have to use the testicles. He includes animals and parts of animals
as remedies: toads as amulets against pest, earthworms as a diuretic
for those afflicted with the stone, and an anodyne in cases of
gout and arthritis; the bone from the heart of a stag; priapum ceti.

bus in humano corpore, Oxford, 1674,  zig, 1675, 185 pp.
in-4, 16 fols., 330 pp., 5 fols. A number %7 Concerning it see our previous

of other editions followed JS IV, chapter on Botany.
29-35. 8 Brevls ... manuductio, pp. 194-

@ Brevis ad materiam medicam in  95.
usum philiatrorum manuductio, Leip- ® Ibid., p. 185.



PHARMACY 90

A belt made of human skin is in great demand by women in child-
birth or after it; the gall of a partridge is the best remedy for
ophthalmia. He exclaims against the superstition of women who
employ the rose of Jericho—although it is neither a rose nor from
Jericho—on Christmas eve to determine the time of delivery and
attribute more to it, especially if it has been consecrated by the
pope, than they do to divine aid. But the gum of a hazel tree is
preferred to practically all other medicaments in resisting epilepsy.
And the Chinese ascribe as incomparable virtues to tea as the
alchemists do to the philasophers” stone.™

Walter Harris, royal physician, published his Anti-Empirical
Pharmacology in 1683.*' He believed that, although in time past
the world had been involved in dark and dismal ignorance, it was
now so0 enlightened that all occult arts had vanished,

and nothing but superstition, a deluge of gross superstition, cun revive
them again. For, although the world is as naturally inclined to super-
stition as to any one vice that can be named, yet it is never like to over-

whelm Europe as it has done.™

Chemical medicines, however, were so the rage, having the charm
of novelty and mystery, that the preparations of nature or of old
medicine were undervalued.® All that potable gold amounted to
was a mere solution of gold by corrosive spirits; Harris would
rather just boil it. He was opposed to transmutation and projection,
even if possible. Six great remedies which he thought were too
much magnified were mercury, antimony, vitriol, steel, Jesuits’
powder (ie., quinine), and opium.* Dr. Willis' preparation of
steel, however, was not only “hitherto a great secret and sold at 2
great price,” but the “masterpiece of that eminent and ever famous

man."®
Also Harris still favored the use of compound medicines. “As

® Ibid, pp. 154, 174, 158-59, 180, in Chaptor I. cnployed a similar tone
50, 177, lgl?a'iﬁ. 155, 109, 170, 184, in 1733.
188, 67, 63, 68. @ )bid., Preface.

4 Pharmacologia  anti-empirice, % Ibid., pp. 41, 44, 4900, 88 «
London, 1883. Copy used: BM 547. 1eq.
c.9 @ Ibid., pp. 149-50

.-'lw.,p.sos. Legendro, as noted
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diseases are complicated, the medicines must be so likewise.” And
Theriae Andromache or Venice Treacle, which had sixty odd in-
gredients, “will claim a preference before most others.™ But both
it and Mithridate were now very little used in France.**

As for characters, charms and seals, their efficacy depends on
delusion of the patient’s imagination. “If the disease be merely
imaginary and false, the true cure must be likewise false and
imaginary.” Sometimes they acquire a widespread reputation. But
as “reasoners and doubters try it,” and it fails to work for them,
others gradually lose faith in it. But Harris believes that the force
of imagination is great on the patient’s own body, and says, “It
would be endless to recite the strange impressions of pregnating
women on their foetus in the womb by the force of imagination.™’
In a closing chapter, “Of Mountebanks and other sorts of Empirics,”
he complains that in other countries they “are despised as the very
dirt,” but continue to flourish in England.

In a treatise of 1665, Jean Thomas dc Riollet had replied to
objections which had been made against theriac.*® He stated that
these objections had not been to theriac itself, but were either that
its effects were not those claimed for it in antiquity, or that the
drugs and simples employed in it in ancient times were no longer
available.™

An elabonate public prepamation of therlac was made in accor-
dance with the regulations of the medical faculty in 1685 at Paris
by M. de Rouviere, apothecary in ordinary of the king, camps,
bospitals and armies, and was duly recorded in the Journal des
Sgavans. He bad succeeded in obtaining its rarer constituents, such
as opobaltamum, xilobalsamum and carpobalsamum, for which
substitutes were too often used. He displayed 58 dozens of live
vipers which had been collected the past autumn, the proper
season to do so, and gave a lecture, which was loudly applauded,
on their nature, where their poison resided, and their virtue as an
antidote. Trochees ruther than powder were then made of them

* [bid., pp. 284-85, 294. . 44 2 seq., “"Response aux obfections
7 Ibid., pp. 300, 310-12 aites contre le Theriaquc.”
® Remarques curleuses sur lo the- used: BN 80 Tel8l1494. The
risque avec un exoellent troité de IOr-  was noticed in JS 1, T61-62.
oistan, Bardeaux, 1685, in-8, especially * Riollst, pp. 8-10.
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conformably to the decree of the Faculty, cooking them in a bain-
Marie with only a little water and thus preserving the volatile salts
in which their virtue chiefly consists. On March 12 he lectured on
the other drugs employed; they were then put on exhibition for
eight days; on the 26th they were mixed; on the 28th the operation
was entirely finished “with the approbation and applause of every-
one."lﬂ
A Geuneral History of Drugs by Pierre Pomet (1658—1699), “mar-
chand epicier et droguiste,” published at Paris in 1694, was re-
viewed at length in Joumal des Sgavans and Acta eruditorum,™
and appeared in English translation in 1712

In the Journal des Sgacans of March 5, 1696, appeared an extract
fram the letter of a doctor of medicine recommending the theriac
of the late Signor Matourousini of Venice and telling where it

could be bought in Paris.

It kills worms in children, stops gripes and colic, strengthens heart and
stomach. preserves from apoplexy, and prevents any poison from taking

cifect.

Two perfumes of the same Venetian physician and another kind
of theriac were also mentioned favorably.™ Again in the issue of
March 19, readers were informed where the apoplectic balm, which
used to be obtained in Rome, could be procured in Paris.’* But
therewith this type of pharmaceutical sdvertisement seems to
have ceased.

The Collectanea pharmaceutica, seu apparatus ad novam phar-
macopoeam of Louis Penicher,™ prefect of the apothecaries of
Paris, first considcred the ingredients of medicines, then the way
to prepare them, third internal and fourth external remedies, and

finally chemical operations.
When the old Pharmacopoeia of Toulouse was revised in 1695

™ S XTI, 228-31. manidre de connoitre !ex veritobles
" Histoire générals dez drogues, dovec lss felsifides, stc. Paris, 1684,
traitant des des onimoux & to-fol

7 JS XXT1, 23949; AF. XTV, 11-16.

dez
plus do quatre cent figures. .. evec » ]S XXIV, 183-84.
un 1 JS XTIV, 221-22.

fens noms, le poys dou ciennent, Iz ™ Paris, 1695, in-4.
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by five doctors selected by the local Faculty of Medicine, they
omitted many useless and superfluous remedies found in other
Pharmacopoeias, but made much use of the Pharmacopée royale
of Charas,™ and added “singular and extraordinary remedies”
from their own particular experience, and recommended a methoxl
of volatilizing fixed alkali which was “not generally accepted by
chemists.” That such volatilized fixed alkali still contained the
essence of the substance from which it was derived, they proved
by experiments. Nettles boiled in ordinary water, after it had beeu
frozen, appeared as phantoms in the ice with their natural color
and figure. Or if, after a fixed salt had been obtained from them,
the dregs were planted in fertile ground, a great mass of nettles
would spring up.™

Lemery's Pharmacopée universelle of 1607 attempted a synthesis
of all existing manuals, with additions of his own, and with rejec-
tion of conflicting or useless ingredients from many previous com-
pound medicines.™

By the beginning of the eighteenth century Rohert Pitt (1653—
1718), who taught anatomy at Oxford and served at St. Bartholo-
mew's hospital from 1698 to 1707, held that no humer in any animal
could alter or dissalve gold, which was thercfore insperative. Pre-
clous stones were too hard and impenetrable to exert any medicinal
virtue. He further doubted the efficacy of sarsaparilla and opposed

the use of mummy.
The dry’d hearts of many animals, the Hvers, the spleens bumt to a

powder, the skins of the stomachs or guts of cocks and worms, and the
dry'd lungs of foxes ought to be rejected as loathsome and offensive.

He was against trochees and powders of vipers or the use of the
skull of a dcad man for epilepsy.

After these it may seem needless to speak of the gainfull Industry which
has brought the horns of the elk, buffalo, rhinoceros and of the fish the
unicorn (i.e., swordfish) which has been thought sufficient alone to expel

™ The Pharmacopée royale of Cha-  Histary.
rus, first printed in 1876, has been ™ J§ XXIV, 306-12
mentinrned in Chapter 24 on Natural ™ JS XXV, 727-29.
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all poisoms, or the hoofs of the elk and the Ounce, or the bone of the
beart of the stag.™

In listing “Preparations Calenical and Chymical now in use,” he
stated that the chemical medicines

are the remains of & prodigious number . . . which have been, after they
bad deluded and destroyed the grestest numbers of the afflicted ...,
reserv'd as the most innocent or tho most useful.™

Yet he regarded amulets as useful for diseases marked by great
anxiety and fear, and he still believed in the existence of material
spirits within the human body.

As a result of an elaborate and thorough-going investigation of
pharmacy in Burgundy before 1803,*' A. Baudot came to the con-
clusion that apothecaries were numerous there in the sixteenth cen-
tury, decreased in number in the seventeenth, and in the eighteenth
were reduced to a half or a third of what they had been two cen-
turies before or in small towns disappeared entirely. He ascribed
this decline to the rise of royal absolutism and of individualism.
Perhaps it also indicated a decrease in the use of drugs and poly-

pharmacy.

» The craft and frauds of phyzick  pp. 473-535, to the ycers 1782-1808.
expor’d, 20d ed. of 1708, pp. 39, 41- Much use is made of municipal re-

44. First printed in 1702. cords and many extracts from docu-
memts are A oumber of indi-

"Ib{d. pp- 106-7.
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CHAPTER XXVII

CHEMICAL COURSES AND MANUALS

Introduction—Tanckius—Beguin’s Tyrocinium chymicum—Revised editions by
Barth, Gliickradt (Hartmann), Pelshofer, Lucas de Roy—Criticism by Billich—
Johann Hartmann—Duncan Bumet—Brendel’s Chimia in artis formam redacta—
Jean Collesson—de Clave—Davidson—Sauvageon—Amaud—Barlet—Le Févre—

Rolfinck—Glaser—~]. J. Becher—de Locques—Thibaut dit le Lorrain—Matte La
Faveur—Lancilotti—de Maets—Lemery—Marley and Collectanea chymica Ley-

densia—Ettmuller—Le Mart—Wilson.

Experiments reign in chemistry

—BORRICHIUS

. . . nestant qu’une repetition ennuyeuse, dont tous les soufleurs modernes
ont remply des volumes entiers, mais seulement pour instruire les

ecoliers
—MALBEC DE TRESFEL

In the middle ages alchemy had been a secret and sometimes
forbidden art. During the period of incunabula, or second half of
the fifteenth century, works of alchemy still lurked in the manu-
scripts. Little by Paracelsus was printed during his lifetime, and
it was only from 1560 on, with the Paracelsan revival, that his
writings and other compositions by chemists or alchemists, both
past and present, began really to pour from the press. With the
seventeenth century chemistry commenced to be popularized.
Elementary handbooks of the subject found many readers and
were produced in or translated into French and other vernaculars,
and popular courses, accompanied by laboratory experiments,
were offered to the public. The mystic, cryptic, allegorical, enig-
matic jargon of the adept gave way to the simple wording and
painstaking clarity of the popular lecturer. Yet the pretense con-
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tinued—and this was no doubt part of the attraction—of revealing
rarc recipes, tremendous secrels, aud astounding experiments.
Thus the work of E. R. Amaud, printed in 1630, promised in its
title not only “the definition of all the operations of chemistry,”
but “very rare examples for each operation.™ Fifteen years later,
in 1665, the “Cours theorique” of Nicolas de Locques explained
“precepts and principles of chemistry which have until now been
hid by the ancient philosophers,” while his “Cours pratique” treated
of aoperations hitherto known to only a few.? Indeed, as late as
1668, the Rares experiences of P.M. de Respour professed to teach
“the way to make the necessary agents, which have been until this
day unknown and hidden from the public.™ Such salesmanship
still savored of the methods of magic, nor does the scent usually
prove misleading when we turn to the body of the work.

Nor were the first popular courses and manuals purely or even
primarily chemical. They were indeed apt to be primarily medical
or pharmaceutical, consisting chiefly of chemical remedies, of pre-
parations concocted in the chemical laboratory but intended for
medicinal use. We have first to note, however, in chronological
order a book which is primarily alchemical, althowgh its title
suggests a brief elementary manual of chemistry.

In 1605 appeared the Succinct and Brief Instruction in the Che-
mical Art of Joachim Tanckius, doctor of philosophy and medicine
and professor at the University of Leipzig. The text was in German
but with Latin quotations, titles and marginal headings.' The
book is still primarily devoted to the quest for the philosophers’
stone. Tanckius distinguishes between the via universalls, which
is easy and rare and drawn from true and natural principles, and

? Ferguson, II, 256, for the full

' Introduction d lo chymie ou 4 lo

in BM.
% For the full titley in French soe

Ferguson, II, 42.

French title.

4 Sucdincta ¢t breols artis chemiac
Instructio, Das iat Volkommer grund-
licher Bericht der rechien und waren
Alchimey . .. (etc. at some length)
durch Joachimum Tunckium . . ., Leip-
zig bey Iohan Rosen, 1805, 108 pp..
followed by an Index of five doul
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the via particularis, which is difficult and laborious, and which
errs because of the ignorance of authors, unfitness of materials,
insolence of chemists, failure to grasp fundamentals, and use of
materials which have not been properly prepared. He then pro-
ceeds to consider sulphur (not the common variety but that of the
philosophers), antimony, mercury, croci of metals and their salts,
glasses of metals and their essences, mercuries of metals and their
oils, and particulars in general. He then returns to the via uni-
versalis.

The via universalis divides into the dry way and the wet way.
To succeed one should diligently peruse the writings of the phi-
losophers and pray to God. Under the dry way Tanckius proceeds
to cite such “philosophers” as Count Bernard (of Treves), Teze-
nensis, Palingenius, Rosarius, Alphidius, Aristotle, Hermes, Rebis
and Rasis. One Latin quotation runs to nearly two pages. All these
authorities are medieval works of alchemy, except Marcellus Pa-
lingenius,* whose Zodiacus vitae was printed at Basel in 1537.
Much is said of lilies and waters, despite the fact that it is the dry
way, of child’s play and work of women, and such alchemistic pat-
ter. Finally we come to philosophic distillation and sublimation of
the stone, and Tanckius triumphantly concludes, “So by God's
help I've stated the right road to the philosophers’ stonel”

The wet way considers potable gold and cites such further
medieval alchemists as Morienus, Geber and Hortulanus, as well
as Paracelsus. The sun is the noblest of celestials, wine of vegetable
products, man of animals, and gold of minerals. Mumia is the
arcanum and secret of the microcosm. A philosophic fire never
described by any philosopher but only whispered by the adept on
his death bed is a tremendous secret. Then after three pages of
Latin glorifying the stone, the work ends.®

The earliest textbook to obtain much currency was the Chemical
Training, an attractive title, of Jean Beguin, which first appeared
in 1810." Its author had spent some years in Germany, in 1604 had

¢ The pseudonym of Pier Angelo 1605, 84 pp. BM 1033.£.10 (2.).
Manzolli. 7 Tyrocinium chymicum e naturae

¢ Bound with it is Tanckius's Alchi- fonts et manali (sic) experientia de-
mistisch Wadtzenbdumlem, das ist, promptum, auctore eo qui se suaque
Vom Stein der Weisen ..., Leipzig, Deo ter Opt. Max. libat deuouetque,
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vigited mines in Hungary and Slavonia,” and in 1608 had edited
Novum lumen, a work variously ascribed to Sendivogius and to
Alexander Seton. Turquet de Mayerne and Jean Ribit, sieur de la
Riviére, had procured permission for him to set up a laboratory
and give public lectures in chemistry, and in the edition of 1612
he is called royal almoner.® The preface to this edition further
informs us that the edition of 1610 had been printed privately at
the suggestion of a pupil, Jeremias Barth, in order to obviate oral
dictation by Beguin to his students. This first edition had been
pirated at Cologne in 1611, and Beguin’s laboratory had been
robbed of preparations and manuscripts. In 1612 he issued at Paris
a revised edition with omissions, improvements and a better order.”
In it he states that he has met with such ingratitude from some
persons, notably a gowned surgeon of Paris, who had bheen his
pupil gratuitously, that he conceals some preparations, lest he cast
his pearls before swine.

The edition of 1610 opened with a definition of alchemy which
was omitted or altered in later editions but which merits attention.
It is an art which teaches to separate the pure from the impure.
Or an art of perfecting masteries and segregating pure essences
from mixed bodies. Of its two species, the pyrotechnic and fiery
and transmutatory of metals is here passed over in silence. The
other variety educes most subtle spirits from metals, gems and
plants, obtaining remedies the subtler, the puorer, and the purer,
the more efficacious.

70 pp. in4: BM 1033.c7; BN Tcl3l
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It purifies, segregates and perfects metals; dissolves the hardest gold,
vexes metals by the wealmess of vegetation; disjoins tinctures from
subjects; exalts finite pature to infinite; conflates stomes; clicits watar,
vegetates fire and in fire vegetated and quasi-perennial produces a
specimen of its art and efficacy in prolonging human life. In this there
is nothing mechanical save the operation itself and the fiery application.
Its theory is on a par with physics, of which it forms no ignoble
part, or medicine, to which it is subservient and ancillary. Far
removed from it are those rascally fume-vendors, ash-blowers and
statuaries, who do not blush to pass for philosophers but ought to
be considered sooty mechanics and impastors.

Next Beguin explains the terms: fermentation, putrefaction, di-
gestion, menstruum, distillation, cohobation, spirit, circulation,
filtration, deliquium, alkali, sublimation, calcination, cement, al-
colismus, mastery, extract, and quintessence. He then considers the
three principles, distillation of liquors and herbs, and various
waters. There follow oils, alkalis, salts, “flowers"as of benzoin,
antimony and sulphur, and various metallic calcinations and pre-
parations such as mercury sublimate, regulus antimonii, and mer-
cury precipitate. After masteries of tartar, of coral and pearls, and
balsams of sulphur and of lead, we come to extracts and tinctures,
the quintesseuce, the nature of stones, laudanum, and ways of
luting vessels. Alcolismus is reduction to most minute parts or
pulverization so as to produce a powder which is almost impalpable,
but it is added that chemists misnse the name to indicate liquors
which have undergone repeated distillation, as when spirits of wine
are called alcohol' The three principles are said to be each
reducible to threc others, as mercury into aqua ardsns or aqua
vitae, the element water, and acid water; sulphur into oil adoriferous,
red oil and resin; salt into volatile, fixed—which they call alkali,
and damned earth (terra damnata or téte morte) which may be
reduced to glass."

In the edition of 1612 Beguin says that patients prefer simple
chemical remedies to the nauseous compounds of the misochymists
and engages in a long vindication of chemical remedies which is

17 Ibid., p. 15; p. 20 in the Cologne, » Ed of 1610, p. 18& of 1811, pp.
1611, cdition. a3.04.
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not found in the 1810 edition. He then defines a somewhat different
list of terms: calcination, extraction, precipitation, fumigation,
sublimation, distillation, rectification, cobobation, digestion and
coagulation. Next, introducing a division into books not found in
the previous edition, comes a second book in twenty chapters con-
ceming the chief substances prepared by the operations listed in
the first book. Seventcen rules are given for distillation, then waters
are considered, but spirits and vinegar are treated before coming
to ails. Liquid tinctures, balsams, extracts and soft tinctures are
treated.’* Then come metallic calcinations, followed by salts, flow-
ers, masteries, and more solid tinctures. The briel concluding
third book opens with a chapter on the fifth essence of human blood.
Others followed on the quintessence of wine and coral.™®

This edition of Paris, 1612 was immediately pirated at Cologne
by the same printer, Anton Boétzer, as in 1611,'* and was reprinted
there in 1614.17

On March 6, 1613, Beguin wrote from Paris to Barth, who had
returned to Germany, that he was preparing a version of the Tyro-
cinium in French, and would soon send it to Barth to translate into
Latin. He had made seven hundred crowns by his philosophy
and expected his medical practice to become mare lucrative, so
that he would hardly need to hold a private college any longer.
He expected his method of extracting sal ammoniac from all simple
purgative medicaments to be a success. On January 28, 1614, Be-
guin again wrote from Paris to Barth, sending him the enlarged
French edition to translate into Latin and put on sale in Germany,
and stating that he had not yct bad time to extract the salts. On
April 10, 1616, he again wrote from Paris to Barth, saying that he
had heard nothing fram him for two years and had heard that he
was dead, and again asking him to make the Latin translation.

But why do I bother further with writingsP Since I gather from no
obscure signs that I shall shortly migrate from the privon-housa of this

% In chapter x at pp. 77-80. added by Beguin In 1815 or Barth in

B A fourth chapter on tho fifth 1618

essence of pearls soems to have been s Patterson, Op. cit., p. 271.
2 BM 1035.0.6, 165 pp.
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world. Better to spend what remains of life in the chemical laboratory
than at the writing desk.*

Barth, however, did not get to make and publish the Latin trans-
lation until 1618.'"° Meanwhile the French revision had been
printed in 1615 under the title, Elemens artis chymicae and with
a new preface which was never reprinted. Barth asserts that the
Tyrocinium had been printed four times in Germany and was used
in its universities. He further states in his dedication to Bomsdorf,
dated at Guben on September 16, 1618, that he had made additions
of his own to the text.

Meanwhile another edition had appeared in Germany at Konigs-
berg, edited by Johann Hartmana (1568—1631)-who in 1609 be-
came the first university professor of chemistry at Marburg—under
the pseudonym, Christoph Gliickradt, which engbled him to cite
himself without any false modesty. His dedication is dated April
1, 1618, and he more than doubled the length of the Tyrocinium
by his notes and added medical formulae.®

In 1634 Pelshofer” combined the additions which Glickradt
and Barth had made, and his text appears to have remained es-
sentially unchanged in the editions of Venice, 1643* and of Wit-
tenberg, 1640 and 1650,** which all three have 480 small pages of

18 Thase letters of were  He ut ot aliorum medicamentorum for-

printed by Barth in his edition. mulis optimis @ secretis illustratum,
plus duplo auctum et elaboratum . ..
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text, not counting the prefatory matter or triple index. But an
English translation which was printed at London in 1669, is only
about a third as long, containing 136 small pages. It would seem
to be translated from the edition of 1612, since it speaks of “last
summer”, where the edition of 1650 mentions the year 1611, and
since it Jacks not merely the additions of Gliickradt and Barth, but
also the concluding chapter on the quintessence of pearls and other
paragraphs of the later Latin text.?¢

Beguin had revisited Hungary in 1611, between the 1610 and
16812 editions of the Tyrocinium, and tells of descending into a
silver mine which was a half mile from Schemnitz, about 1500
cubits deep, and so hot that the miners worked stark-naked. Fre-
quently mineral vapors would rise “from the center of the earth”
and extinguish the lamps of the miners, “and themselves too,”
unless they withdrew immediately. Afterwards these exhalations
would sometimes be found clinging to the walls of the mine like
0il.® An allusion to the year 1618 must have been first inserted by
Beguin in the French edition of 1615, which I have not seen. In
disproof of the old notion that coral is soft so long as it remains
under water and turns hard only when exposed to the air, Beguin
notes that coral-fishers in July, 1584, found it as hard under water
as it was afterwards. He then adds that this has been confirmed
to him by le Sieur de la Piotier, a gentleman of Lyons, who re-
turned two years ago from coral-fishing off the coasts of Barbary.*
In Barth’s edition of 1618 and the later Latin editions the former
date is given as July, 1585, and the latter as 1613.3"

Other changes were made by Jean Lucas de Roy, “medecin

* For example, in Bk. II, chap. x, B Barth’s ed. of 1618, pp. 132, 263;

at pp. 78-79, the English version lacks
“Tinctura Rhabarbari,” “Tinctura Sa-
lis Tartari,” “Tinctura Antimonii,”
“Tinctura Smaragdi,” and most of
“Tinctura Coraliorum,” found in the
Latin editions of 1643 and 1650 at
pp- 264-54; while chap. xviii at p. 115
lacks text found in the Latin at pages
387, 389-91, 395-96, and chap. xiv at
P- 100 ends considerably befare the
Latin, omitting most of pp. 335-37.

French translation, ed. 1624, p. 287;
Latin eds. of 1643 and 1850, pp. 330-
31; English translation, ed. 1669, p. 68.

# French edition of 1624, pp. 212-
13, presumably repeating the French
edition of 1615, Not in the English
translation, another indication that it
was made from the edition of 1612.

¥ Barth, pp. 188-90; eds. of 1643
and 1650, pp. 253-54. ’
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Boleducois,” in a French edition at Paris in 1624.** In an address
of cight pages to the reader he protests that he is a sworn enemy
of the Paracelsists and a nursling of the medical school of Paris.
He has seconded Beguin in his design of treating medicinal chem-
istry. But, since Beguin was brief in places and consequently
obscure, and kept to himself many detnils essential to the prepara-
tion of chemical remedies—which Lucas thinks he would have
supplied “in this second French edition,” had he not been prevented
by death from doing so—Lucas has taken it upon himself to add
not only what is lacking in the rudiments, such as the structure of
furnaces, shapes and uses of vessels,™ degree of heat of the fire,
doses and administration of medicaments, but also many secrets
from his own experience. He has the division into three books of
six, twenty and four chapters respectively which is characteristic
of most later editions, but introduces a good deal as to solution in
the first book, states that teste morte and phlegm are not principles,
and discusses lutations in the sixth chapter of the first book.

In the original handbook of 1610 Beguin engaged litte in citation
of authorities. A reference to Mattioli’s commentary on Dioscorides,
two or three others to Geber,™ are about all. Many citations were
introduced by Gliickradt and Barth. For example, Victor Algore-
thus of Veruna is said to have given his name to pulvis angelicus
or Algorcthi, an emetic powder by which Barth and his friend
Vautier, who took his M.D. at Montpellier in 1612 and later was
physician to Marie de’ Medici and Louis XIV,”! cured two patients
of quartan fever and dropsy.? The fancy names given to certain
preparations, such as Mitigated Dragon, Imperial Eagle, Golden

= Les élémens do chymio de Maistre  at Rouen in 1660.
Jean Beguin revues expliqusz et guy-
mentaz par Jean Lucas de Roy. ..,
troisicsme  edition, A Parls, chez
Mathieu le Maistre, rué S. Iean de
Latrun & FArbre sec: Et sur la Quay
des Augusting deuant )'Abreuuoir,
MDCXXIV, in-8, wi, 432 pp. BN
R.28042.

There was another “third” edition
io 1828 and a fourth at Rouem, where
the wark was ted in 1627 and
1637; at Lyons in 1645 and 1848; again

= In the first edition of 1810, p. 5.
Beguin had excusod himself for not
discussing furnaces, vassels, other che-
mical apparstus, und the regimen of
different fires on the ground that they
were matters of usage ruther than pre-
cepts and required eyes and hand, not

» Ed. 1610, pp. 28, 49, 56.

3 Gui de Patin, Lettres (1907), 443.

u Ed of Barthius, 1618, p. 250;
eds. of 1840 and 1650, p. 276.
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Fleece, and Diaphoretic Solar Panacea, are also mainly the work
of later editors of the Tyrocinium. The preparation of Golden
Fleece begins with the collection of May dew from wheat before
sunrise in fair weather. Beguin himself, however, accepted the
influence of the stars. He stated that the three chemical principles
were spiritual rather than corporeal because of the influx of celestial
seeds with which they were impregnated.® He also still attached
significance to numbers, speaking of “the sacred Temary” of the
Pythagoreans.®

Meyssonnier attributed to Beguin,?® Maier, Goclenius and other
writers on the pest the statement that carrying quicksilver was a
sure preservative against the pest.

Beguin was repeatedly cited and sometimes adversely criticized
by Anton Gunther Billich of Oldenburg. Writing in 1621 on the
three principles of the chemists and fifth essence, Billich noted that
Quercetanus had held that vitriol contained all three principles and
that the presence of sulphur was indicated in a red sweet ochre
which was easily separated from it. But Beguin pointed out: 1) that
this ochre was not of an oily consistency but dry and powdery;
2) that it did not bum in fire like sulphur; 8) that it was nothing
else than the metallic part of vitriol (i.e., iron or copper). This had
also been sufficiently demonstrated by Angelus Sala, Billich’s
honored preceptor, who had further shown that sal vitrioli was not
properly a salt.®® But later in the same work Billich criticizes Be-
guin’s method of extracting the fifth essence from human blood,
prefers a shorter process than his for extracting it from spirit of

33 The passage occurs not only in  statement, the closest to it being a

the later Latin editions but in the
English translation of 1669, p. 21,
which, as we have seen, was made
from Beguin's own edition of 1612.

3 English translation, 1669, p. 22.

¥ Lazare Meyssonnier, La pratique
des remedes de sympathie, printed
with Digby (1664), p. 222, citing liu. 2,
chap. 13, but not the title of Beguin's
wark. Book II, chapter 13 of the
Tyrocinium Chymicum, in the edition
of Wittenberg, 1650, where it occu-
pies pp. 304-29, contains no such

passage at p. 305 that the canton of
Idria in the county of Goriz, Slavonia,
where quicksilver mines are located, is
immune from the pest, although it rages
almast every year in the vicinity. An-
other passage, at p. 326, states that
Mercurius Veneris diaphoreticus is an
insigne Bezoorticum against venereal
disease, if it is taken soon after in-
fection.

# A G. Billich, De tribus chymi-
corum principiis et quinia essentis,
1621, pp. 31-32.
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wine, and declares that his fifth essence from coral is of no
value ®

Ten years later Billich criticized the arrangement of chapters
two to five in the first book of the Tyrocinium, and argued that
Beguin’s solution was not a single operation but a heap of opera-
tions.*® The herb can be resusckated from the earth, commonly
called dead and terra damnata, which is left after the salt has been
extracted. But Beguin was mistaken in saying that it could be
easily tumed into glass.*® Beguin (II, 17) set forth the process
connected with salsilego saparum accurately enough, but did not
understand the thing itself, calling a salt essential which was not
even sincere.*® Ardent spirit of lead is a silly figment of the
chemists, but Beguin (11, 4) said that it filled the whole laboratory
with a fragrance far surpassing those of all odorous vegetation.
The black residue or téte morte laft by salt of lead is of no impar-
tance, if we believe Beguin, but if we consult experience, is re-
vocable into the form of true lead.*' Both Paracelsus and Beguin
already employed the term magiterium, but both explained it
awkwardly in words and illustrated it by examples which were
partly false and partly irrelevant Billich defines it as using the
integral body but, by means of suitable addition, reducing it to the
form of a liquid, salt or powder.* Beguin, perhaps following Croll,
described both mercurius ocitae and bezoarticum minerale under
the caption of calcinations of antimony, but whether they are from
antimony or mercury is a controversial matter.** Billich reproves
Beguin for his introductory extollation of chemical above accus-
tomed remedies, notes that he offers no preparation against witch-
craft, praises him for pointing out the fiery and aerial content in
oils, but states that he too rashly represented flos seu fumus ben-
zoini as effective against asthma and all diseases of the lungs.*

" 1bid., pp. 58-62. # 1bid., p. 83.
% Observationum ac paradororum 4 Ibid., p. 42. Billich further criti-

chymiatriconem lbri duo: quorum  cizes Beguin at p. 44.

unus medicamentorum chymicorum @ [bid., p. 47.
4 Ihid., p. 89 et seq.

succincle perspicuequa axplicat, Ley- # Ibid., pp. ©6, 100, 102, 108.
1631, in-4, 174 pp.: ot pp. 13-16.  Beguin is named four imes on p. 99,
Ibid., p. 81. thrice oa p. 100.

o
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Croll and Beguin both incerated balsam, but Philipp Miiller dis-
approved of this, because in external applications the pores were
closed by the wax so that the force of the balsam could not penetrate
properly, nor could it be taken internally.*®

In yet a third work, whose dedication is dated in 1639, but which
1 have used in the edition of 1643, Billich continued to eriticize
Beguin as well as Quercetanus.*® In the opening chapter he denfes
Beguin's contention that alchemy is a science, and towards the close
of the treatise blames Beguin for praising the waters of the chemists
and ridicules his definition of Chymia as the art of compounding
pleasanter, more salubrious and safer medicaments.*” Quercetanus,
Croll and Beguin failed to correct the malignity and virus of anti-
mony and mercury by additions which only made the compound
more injurious and exasperating. Beguin's boasts of artificial se-
paration are empty words, whether you have regard to preparation
or application.*® Billich keeps trying to pick passages out of Gliick-
radt’s notes to the Tyrocintum which may be interpreted unfavor-
ably to chemical remedies. Beguin promised to tell how too sharp
chemicals could be softencd, but failed to do 50.“* He dJenied the
existence of empyreuma in chemical remedies, for, continues Billich
sarcastically, ablution was as successful in getting rid of empyreuma
as masteries of coral and pearls were in mollifying® Billich con-
futes Beguin's statements as to salts from plants, taken partly from
Quercetanus and partly his own, and affirms that “the genius of
absinth” is utterly lost in salt of absinth, which bears the same
relation to absinth as a corpse does to a living body. And who
does not see that mastery of pearls is much more impure than the
crude pearls? Beguin transcribed Croll’'s cautions as to the ad-
ministration of antimony, but held that diseases commonly con-
sidered incurable, such as epilepsy, leprosy, quartan fever, gout
and dropsy could be cured by the more potent and effacacious

 Ibid., p. 108. dirocted sgainst Quercetanus.
@ Thessalus in chymicis redivious, « Ibid., p. 200.
id est, de vanitate medicinae chymicae @ Ibid., pp. 175, 177.
hermeticas seu spogyricae dimeriatio, ® Ibid, p. 189.
Francof., 1643, in-8: BM 1033.d.18. ® Ibid., p. 191.
Chapters 2, 8, 4 and 7 are especially " Ibid, pp. 183, 197.
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preparations from metals and minerals. But Billich has more faith
in their viclence and ill effects.*

Billich’s chief criticism of Beguin, namely, his reliance upon
chemical remedics, was to have little effect upon subsequent courses
and mapuals.

Johann Hartmann (15688—1831), as we have said, has commonly
been called the first professor of chemistry in 2 European university.
He became professor of mathematics at Marburg in 1562, took the
M.D. degree in 1608, and became professar of chymiatria there in
1600.* He did not immediately publish nor perhaps even deliver
a course of chemical lectures, but his inaugural address and the
disputations of students under his presidency were printed together
in 1611. In his inaugural Hartmann maintained that medicine was
coupled with action, not with contemplation, and that to dispute
subtly, declaim or quarrel concerning natural phenomena was not
to be a physician. He pext discussed poisons, theu beld that the
number of diseases was finite, and that new diseases were not
generated today. His next thesis was that like was more often
cured by like than contrary by eontrary, a doctrine more favarahle
to Spagyric than to Galenic medicine. He regarded it as certain
that the veins and arteries in the entire human body worked to-
gether, the veins bringing blood to the arteries, and the arteries
spirit to the veins. He considered it not absurd that a vein might
acoompany every artery, but not an artery accompany every vein.
He declared that the antistasis, which in great haemorrhages of
wounds was made by venesection from the part opposite the
wound, was unnatural and injurious.®* It is evident that his inau-
gural was more medical than chemical. Of the seven following
disputations, howcver, five are chemical or concemed with the
relations between medicine and chemistry. Oune of them cousisted
blicas consurae expuositae, Muarpuryi,

@ Ibid., pp. 195-97.
ACA-

8 In the tide of his Inoogural
arstion, as ted in Disputationss
muw- icae pleraeque sub prae-

Joh. Hartmanni, M.D. et Chy-
miairige in Academia M enxi
professoris ovrdinarii ab aliquot medi-
cine candidatis et studioris ihidem pu-

Paclus Eg
demicus exeudit, anno 1611, p. 8: L.
Misc. varis: Inaugurals M. joh. Hart-
manni mathematum professorts. Copy
used: BN T31.236.

% Ibid., pp. 34, 18, 14-16.
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of 168 chymio-technic theses by Johann Rhenanus as author and
respondent,”® who republished them in 1613 with an alterpative
title, Sun from Well Emerging, a dedication to Maurice, Landgrave
of Hesse, and additional matter, making three books.**

When Hartmann added notes and medical formulae and secrets
to the Tyrocinium chymicum of Beguin in 1618, he did so under
the pseudonym of Christophorus Gliickradt. His own Officina
sanitatis sive praxis chymiatrica was only published posthumously
by Johann Michael and Hartmann’s son, Georgius Everhartus
Hartmann, in 1633, two years after the father's death.®’ Some
examples of its superstitious prescriptions will be found in our
chapter upon Mental Disease and Magic. It enjoyed great cur-
rency, being reprinted the next year at Frankfurt,’® at Ceneva in
1635 and 1647, “thereafter repeatedly.™ It was greatly expanded
by Cardilucius in an edition of Niimberg, 1679.*° In Hartmonn’s
collected works of 1600, it appeared with additions by Conrad
Johrenius.** The issuing of Hartmann's collected works nearly
sixty years after his dcath indicates that they were still acceptable
to the reading public and that, as I state elsewhere, the alchemy
and iatrochemistry and medicine of the late seventeenth century
differed little from that of the early seventeenth century, especially
in Germany. In this edition, besides the works by him already
mentioned, were included his notes on Croll's Basilica Chymica

Celehrten-Lexicon, Landshut, 1793,

¥ Ibid., pp. 71-107. Ako sepa-
ratcly in BM 1033.4.11 (2), dated pp. 306-7.
® Ferguson, I, 365-66.

Marby 1810.

u S:ﬁ'a ¢ puico emergentis sive
Dissertationds C librt
tres ..., Francof., 1613. Bls. 2 and
3 have new titles pages and 31 and
2 pp. cach. Other works ascribed to

Rbenanns are: Urocriterium

cum, Mur 1810; thm

lowphicss, Franee e
dcwlwmammhm-

cof.. 1685; and Oper
Francof., 1635, 1841, 1888, 1676.
* Lipaise, 1633: BN 4°Tol31.90;
BM 1033.1.10.
® Anton Maris Kobolt, Baiarisches

# BN 4°Tei31.92; with 1082 pages
against 246 smaller pages in the
odition of 1633. Cardilucius abo
claimed to have corrected numerous
misprints.

¢ Opcra omaia madico-chymica.
partim antehac seorvim lmpresss, por-
tim vcro jam ex authoris MSS nondum
antea editls collocta et in unum colu-
men congesta atque pluribus aucts o
Conrado Johrendo, Ph. et M.D. «t prof.
quondam Rintheliensi, nunc illustrie-
simi comitis regentis Lippioci conslli-
ario et archiatro, Francol.,

Philippi Fieveti bibliop., 1600.
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and treatise on signatures,” his own tract on opium,” Miscellanea
medico-chymica,* and an Introduction to Vital Philosophy.®® The
last named treatise considers the difference of lives and the variety
of balsam in the macrocosm, transplantation of disease, astral im-
pression, the anatomy of astral discases, and microcosm and macro-
cosm, before turning from the causes of diseases to their cure,
The Iatrochymicus of the Scot, Duncan Bumet (Bornettus), con-
ceming the artificial prepamation and compasition of chemical me-
dicaments was written for candidates in medicine and “interior”
philosophy and published by one of them, Johann Daniel Mylius,
at Frankfurt in 1616, and is a brief manual with littlc evidence of
anything magical.® Borel in 1654 also listed an edition of 1621.
The preface justifies the addition of this work to those of Beguin,
Croll, and Philipp Miiller of Freiburg-im-Breisgau. A brief first
part treats of materia, instrument and place, and the meaning of
certain words such as menstruum, tinctura and caput mortuum.
We are told that the chemical and philosophical and medical month
has forty days."” The second part® deals with chemical terms:
conceptinn, putrefaction, maceratinn, cohobation, calcination actual
and potential, precipitation, fumigation, stratification and em-
plastication, and so on to fixation. Coagulation is discussed twice.™
The third part on practice opens with masteries, defined as medi-
cines without separation and essential preparation by adding any-
thing in which such matter is attracted and conserved. Or it is
medicine from the whole without any separation except the re-
moval of impurities.™ We soon come to extraction of medicaments,
the separation of the parts of a body in a dry, firm and coherent
form, all syrups prepared from the juices of herbs and flowers,

2 Ihid., 11, 1-128, 128-50. chymica pertinet candidatis medicinae
8 Jbid., V,1-23. Proviously printed  oc pllilooophlu interiorls aperitur,
at Witteaberg, 1635, 1658. BM 1038.  studio ac opera loannis Dandelis Mylii

b.8 (2.). Wetterano Hasel medicinae Hippocra-
% Opera, VI, 1-76. ticae et chymicas candidati nuno pri-
“ Ibid., VII, 1-60. mum in lucem editus. Francof,, 1616,

® Jatrochymicus sice de praspara-  in-4, 115 pp. BM 1033.h.40.
tione et compositione maedicomento- ® Ibid., p. 8.

rum artificiosa. Tractatus Duncani ® Ihid., pp. 9-45.
Bornatti Scotl tn quo mathodice per- "Ibld.,pp.ss.lz.
spicue ac broviter quidquid od latro- » Ibid., p. 47.
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and a class comprising all soft vegetables and not petrified, also
animals, bones excepted.’* Then follow gold™ and other metals,
antimony, quicksilver, sulphur, orpiment and arsenic,® and so
forth, finally ending with gems, pearls and corals.™

The first edition of Chimia in artis formam redacta, by Zacharias
Brendel (1592—-1638), M.D,, was at Jens in 1630. In the full title
it is further described as a public lecture course at the University
of Jena, in which, besides an easy method of leamiog chemical
operations and the correction of many medicameants, various chem-
ical discourses are printed, closing with an accurate account of a
most famous preparation of potable gold, now for certain reasons
made public.™ A second posthumous edition by Rolfinck in 18417
praised Brendel in its preface and made only minor additions,
keeping the same table of contents. Other editions followed in
1659 and 1668 at Amsterdam, and at Leyden in 1671.” But al-
though Rolfinck retained the title, Chimia in artis formam redacta,
for a work which bhe published in 1661, he no longer mentioned
Brendel and composed a quite different and practically indepen-
dent text, of which we shall treat Inter.

" Ibid., 57, 68, 69, 71.

7 Ibid., 70 et seq

3 1bid., 101.

" Ibid., 110, 112, 114.

B Chymia in artis formam redacto
et publicis praslectionibus pldlldrh in
Academia lenensi communicato, ubl,
proater mathodum addiscendi sy

fiaerg chymicas facilimem (dc{
prmimm medicamentorum correc-
tionem, varil discursus chymici repe-
riuntur, quorum agmen cloudit dis-

accurata ds famosissima proe-
parations aurl potabilis, nunc certia da
caussls publici lurls facts, authore
Zacharia Brendelio, lenae, ]. Reiffen-
berger, 1630, in-1£, xxtl, 218 pp. and
Tables. BN R.20889. BM 1038.2.2(1.).

The new BM printed catalogus,
which gives only the short form of
title, adds, “Post obitum
autariy consilio Verneri Rolfinck, Jo-
nac, 1630, in 12°ex offictna A. Douda.”

But Brende]l was still alive in 1630;
Rolfinck’s edition was in
1841; and Doude printed the work st
Leyden in 1671, not Jena o 1630.

Mr. C. B. Oldman, Principal Kcoper
of the Depurtment of Printed Books
at the British Muteum, informs me
that the error occurred because “Infor-
mﬂm&mthndﬂo-pngsoflhelﬂ’ll
adition... was transferred to” the
descript