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Matter unit

Is the stult of the world unchanging or transmutable?
How have the mstitutions of science evolved?

I. Particles, Waves, and Cats
II. Nuclear Transmutation

ITI. Open Questions

Smyth, Atomic Energy for Military Purposes, 206-226;
Dear, Intelligibility of Nature, 141-172.




Oxford Eﬁgl i:sh Dictionary definition of nature removed
due to copyright restrictions. See: OED.com.



http://oed.com/view/Entry/125353

(1a) Are humans part of nature? Are they dlstlnct frorﬁ %ature? /
Do they make nature? -

4&
(1b) Are living things, in particular speC|es,*' ihanglﬁg or

unchanging?

(2) Science and commerce




Overview

e The Nature of Nature
e Ancient Natural History: from-Aristotle to"Pliny

e The Middle Ages: Reconciling God, Aristotle,
and Personal Experience

¢ Science and Wonder: When Did Natural
History Become Scientific?




Nature: Presence and Permeability
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eAn [it mundws;€5 an vnus. CAP. L
7 VNDVM t & hoc, quod nomine alio ccelum appellare libuif; €irins
g, circunflexu teguntur cunéta, numen cfle credi pareft, zternum;; im-

{ alids e &
g
s -

menfum,neqg;genitum,neq;interiturum vnquam, Huius exterd inda: pellart libuic.
'ﬁ‘; gare,necinterelt hominum,ncccapithumanzconic&ura mentis, Sas
e cereft,zternus,immenfus, totus intoto, imo veroipic totum : finitus,
b & infinitofimilis;omnium rerum certus,& fimilisincerto: extrd, intrd;
h, cun&tacomplexusin fe,idemq: rerum narure opus, & reriiipfa natura;
Furor cft,menfuram cius animo quofdam agitafle,atq; prodere aufos:
alios rurfiis occafione hin¢ fumpta,aut his data, innumerabiles tradi-
diffc miidos, vt totidem reriinaturas credi oporteretzaut, (i yna omnes

«

¥ incubaret,totidem tamen Soles,totidemque Lunas , & cxtera ctiamin

o yno &immenfa,& innumerabilia fidera:quafinon cadem quaftione emper in termino cogitatio-

‘nisoccurfura,defiderio finisalicuius:aut, i hac infinitas narure omnium artifici poffit affignari;

nonilludidemin vno facilids fitintelligi,tanto prafertim opere. Furor eft, profe&o furor, egredi

exco:& ranquam intetna cius cun@a plan¢ iam fint nota,itafcrutari extera: quali verd menfiram
vllius rei poffitagere,qui (ui neftiat:aut mens hominis videre,quz mundus ipfc non capiat:

Deforma eini. CAP. 1L

,FOrmam cius in {peciem orbis abfoluti globatam cfle,nomen in primis & confénfus in €6 mor-

: ulium,orbczi appellantium,fcd & argumenta rerum docent : non folium quia talis figura o4

. manibus fui partibus vergitin fefe,acfibiipfd tolerandactt,fequeincludit& continet,nullar@icgens

., compaginum,necfinemautinitium vlis fui partibus fenticns,nec quiaad motum, { quo fubiade

*" vertidebeat (ve moxapparebit) talisaptiflima cft:fed oculorum quoque probatione, quod conuic-

xusmediusque quacunque cernatur,quum idaccidereinalianon poflit figura.

De matw einss CAP. IIL

HAucergo formam cius,zterno & irrequicto ambitu inenarrabili celerirate, vigintiquatuof

horarum fpatio circumagi,Solis exortus & occafus haud dubii reliquére. An fit immenfus,
ided fenfumanrinm facilé excedenstantz molisrotate vertigincaflidua fonitus, non equident
faciledixerim,non hercle magis,quam circuma&orum fimul tinnitus fiderum, fuosque voluen=
tium orbes:an dulciquidem & incredibili fuauitate concentus, nobis quiintus agimus, juxtadic-
bus no&ibusd; tacitus labitur mundus,Effcinnumeras ci effigics animalium rerumd; con@arnm
impreflas, nec(vtin volucrum notamus ouis) lznitate continualubricum corpus, quod tlariffimi
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Diascorides,
De Materia Medica

MEAAKIOY

AIOSKOPIAOT ANAZAPBEQT
PEPI YAHT JATPIXKHE

BIBAION NPOTON.

8 OAAQN ol udvop &gXadep, WA W viwp
| caTesapliiop 797 © F pagudrop oxdie
i oig Te W) favdaswg,wW) Jox e ixe Rire
TaTe Agas, Wagkoopmal oot Tasioat i
Bl wsvilp, aci K Enoyop Sgumlp ¥xxivas 7gds
N vlibde i) Agaymalsiap, d1a B 00 A «b
T, 18 TeTAeonivolt s TOVG 5 7% T S0g ltg TR WAG S ver gk oL,
/%Z'lékacﬂ% 706 Biblawdg wgd) HaxAcidNg b TagawT TG, oAl
Py pha o ¥t 2 i gy, T Ba'raw.x{jﬁf%ﬂg‘zéa
;:aﬁ'#’@\fnc yadootp. ob uip VPR TR TN, KXW METLY TEY L g woabol OIAG AXy: ; |
Nac{,%'epwugvﬂv@p. ):gcm\/acé\'. o §12075#@",K9(:} Av;{giqc?w STy, ?‘wz:"' OIAE COYTY 7 gy e S
" aBds, Obm yovp donSop axg Bissgop T AomBp TG TER B Sl meensl " B A :
wis @ duispie bar, PGS ¢ilag sb)gxso'ré-rac,m'?cvag Pag & ; roccc , P ¢ . oA
Tévag Ao madTYg i wAp Toig M &g xHlotg ag T AR o 4 A M
gxTiop usTE oO) Ay ST PG TH %ac{‘oe{vmp,\ojfr&b&xgjcd’ap JIoemiaiconon
Agooapaabolt. Toig (R To1 viorg of cvyxaTaleTiop,up & W el
’fnéaog & TuNailos, Hg2) Mg e, Nol) DB B, Niyg Te, W) ‘3—'5'67'1‘“?7 7 o .
Some xowasmidde wivTig,of Tl Ml wiat eiu.@ub?\gp\q A et - by ¢
yvisgusop VAL, 3 i @p i eop &va')gac?ﬁg.?xxgtsﬁcfa(g‘!? Pihe %, o R . s C i o Gl
5 pagudnop dusduds o)) doniuasta Jymdgouis myte % . | } vorer R A |
. *J"o@p.ou TH w"xgo;:r&: s dap o7l uwo}ww.‘ﬁ > Loy Sedatd) on FTon | e d o _
« L ' FouTiog w0 wyict,eg ocxop IXPOgRE EXASS QTP GV PEGoV 7«.}1/» 1 : Akt M
s-??z 700 UETE TO UG NG &y EROP Eyaryedap. 0 ydb dramges "7‘:‘}3‘:; : R oF - ' ‘:‘;'L\,‘ ! :
: SR s i »

IO T 19540 foxip sived ) QUG Niyeg,3 ¢ o'gG:op'q:ua-:‘p vp ‘7‘,‘& g??:
- xwdaiac,wvvm}ﬂlfxc s;.: ITeict, :) 3 &r{‘goc'wf.op,-fa: Top ;
b"égxap :’7;9 '*3’-&7\5&0 b} OgUK‘h‘p w;wwq'ﬂv;uﬁ‘,yagma mw"
T ET0Ig ol WA e Tlul) TAKBecy Wiben Jode, amle oo Bt Coton]
¥B T gk ok VIO g A kR TR g TOp IS0 s

A

Ay

e




|
i
|
|
|
|
|
|

1 | t;utb U,,_,chx .04, ‘jb/v’ﬁ./’r)fvjw'
/ ' r *’Jc'b"/ (w’ﬁwﬂwwsﬁ)j/ )_/‘/u;

’fr,vo{}()./u (7)) Mw&’g«*—‘a/nﬁ//

)7 y:t(,wwwf/ B o) wu:’...wl o),
"*"’Aw LJ’U&U’JJ)J// s w,lw

Q{/pr “""J b-bja,lwbwcv%&&,,

\/ c.’”f.?@b))”'lf"f)bgv LI5Sy b; .

It )@.A.y/gigp{//buz‘(: ,bu)’- .w”‘_,r)/f/MU‘

: gﬂ)ur’/fu L]
3 (.\(( »w:%»a.._w u./,/uéw ol u.-»u.f
;!wz Qfﬁu’bb&&bﬂy{& (b‘(; 3 _,,u,e’ &.'

""’ St ons Ly b»w,m

Lw’ u'b’

‘ f«/uut/wbuw’f’*f”c”’u‘f)}, '

Islam and the
Continuation of the

Greco-Roman Tradition

Map of the Islamic Empire, ca. 750, removed due to
copyright restrictions. See: islam_750.]pg.
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MAP OF EUROPE CA. 1000

REMOVED DUE TO COPYRIGHT
RESTRICTIONS.
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How to reconcile

od, Nature, and
Aristotle?

Multiple Causes




| SCAN OF THE JOURNAL OF
¢ JOHN WINTHROP REMOVED
- DUE TO COPYRIGHT

- RESTRICTIONS.

The Journal.o‘f
John Winthrop,

1630-1649 %4‘,7-.‘ Garsitns & sl
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IMAGE OF “THE DAY-BRAKING,
IF NOT THE SUN-RISING OF
THE GOSPELL WITH THE
INDIANS IN NEW-ENGLAND”
REMOVED DUE TO COPYRIGHT
RESTRICTIONS.

John Eliot, 1647

A SCAN FROM A PRINTING OF “THE
DAY-BRAKING, IF NOT THE SUN-
RISING OF THE GOSPELL WITH THE
INDIANS IN NEW-ENGLAND”
REMOVED DUE TO COPYRIGHT
RESTRICTIONS.




Albert the Great
(c. 1193-1280)

o Educated in Padua,
Cologne, Paris

o Extensive commentaries on
Aristotle -- 8000 modern
pages

¢ On Animals -- 1800 pages
-- adds his own zoological
descriptions and theories




Frederick Il,

“stupor mundi”

MAPIOERE URCPEICARITZ00]
REMOVEDIDUERTOICOEYRTGHT,
RESTRICTIONSE




Falconry: translating
across time
and place

o Frederick Il:
o Extensive contact with Islamic leaders and scholars

o Michael Scottus, at his court, translates Aristotle’s History of
Animals from Arabic “Kitab al-Hayawan” -- he may actually
have poached from Jewish scholars and Hebrew sources

o Master Theodore of Antioch, at his court, translates treatise of
an Arab falconer, Moamyn

o Frederick amended and republishes Aristotle’s work

¢ Worote his own book on falconry
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The Art of Falconry: Theory and Practice




Frederick Il on
Aristotle:
Respect and
Skepticism

“We discovered by hard-won experience that the deductions
of Aristotle, whom we followed when they appealed to our
reason, were not entirely to be relied upon, more particularly
in his descriptions of the characters of certain bird.”
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New-Englands

RARITIES

Difcovered ¢
IN

Birds, Beafts, Fifbes, Serpents,
and Plants of that Country,
Together with
The Phyfical and Chyrurgical REMED28s
wherewith the Vatives conftantly ufe to
Cure their DisTEMPERS, WOUNDs,

and SOREs,
ALSO

A perfet Defeription of an Indsan SQUA,
inall her Bravery ; with a POEM not

improperly coni{rr’d, upon her.

| LASTLY

A CHRONOLOGICAL TAR in

of the moft remarkable Paffages in that
Country among(t the ENcLish,

~ Iinfirated with CUT.S.
By JOHN J0SSELYN, Gent.

London, Printed for G, Widdowes % the

~ Green Dragen in St. Pauls Church. yard, 5673, |
e

Firft, Of Birds.
The Humming Bird.

"I'Hc Humming Bird , the leaft of all
Birds, little bigger than a Dor, of va-
riable glittering Colours, they feed upon
Horey , which they fuck out of Blofloms

and Flowers with their long Needle-like
Bills ; they fleepall Winter, and are notto
be feen till the Spring, at whichi'time they
breed in Jittle Nefts made up like 2 bottom
of foft Silk-like matter, their Eggs no
bigger than a white Peafe, they hatch three
or four at atime, and are proper to this
Country.




New-Englands

RARITIES

Difcovered ¢
IN

Birds, Beafts, Fifbes, Serpents,
and Plants of that Country,
Together with
The Phyfical and Chyrurgical REMED28s
wherewith the Vatives conftantly ufe to
Cure their DisTEMPERS, WOUNDs,

and SoREs,
ALSO |
A perfe& Defeription of an Indian SQUA,
inall her Bravery ; with a POEM not
fr
LASTLY

- improperly conferr’d upon her.

A CHRONOLOGICAL TAB LE)

of the moft remarkable Paffages in that |
Country amongft the EnoLisn,

- I Unftrated with C TS
By JOHN J0SSELYN, Gent.

Lopdon, Printed for G, Widdowes ht;:hc_

~ Green Dragen in St. Pauls Church. yard, 5673, |
S

For Aches and Cold Swellings.

Their Creafe is very good for Aches
and Cold Swellings, the Jndians anoint
themfelves therewith from top to toe,
which hardens them againft the cold
weather. A black Bears Skin heretofore
was worth forty fhillings, now you may
haveonefor ten, much ufed by the Engli/h
for Beds and Coverlets , and by the Jfz-
dfans for Coats.

For pain and lamene(s upon Cold.

One Edw. Andrews being foxt, and fal-
ling backward crofs a Thought in a Shal-
lop or Fifher-boat, andtaking cold upon
it, ‘grew crooked, lame, and full of pain,
was cured, lying one Winter upon Bears
Skins newly flead off, with fome upon
him, fo that he fweat every night.
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Birds, Beafts, Fifbes, Serpents,
and Plants of that Country,
Together with
The Phyfical and Chyrurgical REMED28s
wherewith the Vatives conftantly ufe to
Cure their DisTEMPERS, WOUNDs,

and SOREs,
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A perfet Defeription of an Indsan SQUA,
in all her Bravery ; with a POEM not

improperly coni};rr’d,upon' her.
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A CHRONOLOGICAL 748 LH

of the moft remarkable Paffages in that |
Country among(t the ENcLish,

- I Unftrated with CUTS.
By JOHN J0SSELYN, Gent.

Lopdon, Printed for G, Widdowes k_':hc_

_ Green Dragen in St. Pauls Church-yard, 1673, |
e,

T he Beaver, Canis Ponticus, Amphybions.

The Beaver, whofe old ones are as big
as an Otter , or rather bigger, a Creature
of a rare inftinét, as may apparently be
feen in their artificial Dam-heads to raife
the water in the Ponds where they keep,
and their houfes having three ftories, which
would be too large to dilcourfe: They
have all of them four Cods hanging out-
wardly between their hinder legs, two of
them are faoft or oyly, and two folid or
hard; the Indians {ay they are Herma-
phrodites.

For Wind in the Stomach.

Their folid Cods are much ufed in Phy-
fick : Our Englifbwomen in this Country
ufe the powder grated, as much as will lye
upon a fhilling in a dranght of Fio/ Wine,
for Wind in the Stomach and Belly , and
venture many times in (uch cafes to give
it to Women with Child : Their Tails are

flat,- and covered with Scales without hair,
which




New-Englands

RARITIES
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Birds, Beafts, Fifbes, Serpents,
and Plants of that Country,
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Country among(t the ENcLish,

- I Unftrated with CUTS.
By JOHN J0SSELYN, Gent.

Lopdon, Printed for G, Widdowes &- the
_ Green Dragen in St. Pauls Church. yard, 1672, |
e

The Rattle Snake.
The Rattle Snake, who poyfons with

a Vapour that comes thorongh two ctoo-
ked Fangs in their Mouth ; the hollow of

thele Fangs are as black as Ink : The J-
a@ans, when weary with travelling , will

take them up with their bare hands, laying
hold with one hand behind their Head, with
the other taking hold of their Tail, and
with their teeth tear off the Skin of their
Backs, and feed upon them alive; which
they fay refrefheth them.
For frozen Limbs, Aches, and Bruifes.

They have Leafs of Fat in their Bellies,
which is excellent to annoint frozen Limbs,
and for Aches and Bruifes wondrous fove-
raign. Their Hearts {fwallowed frefh is a
good Antidote againft their Venome, and
their Liver (the Gall taken out) bruifed
and applied to their Bitings is a prefent
Remedy.




New-Englands

RARITIES

Difcovered:
IN

Birds, Beafts, Fifbes, Serpents,
and Plants of that Country,
Together with
The Phyfical and Chyrurgical REMED28s

wherewith the Vatives conftantly ufe to
Cure their DisTEMPERS, WOUNDs,
and SoREs.
ALSO |
A perfect Defeription of an Indian SQUA,
inall her Bravery ; with a POEM not
improperly coni{rr’d, upon her.
| LASTLY
A4 CHRONOLOGICAL TABLE
of the moft remarkable Paffages in that
Country among(t the ENcLish,

~ Iiinftrated with CUT.S.
By J0HN F0SSELTN, Gent.

London, Printed for G, Widdowes % the

~ Green Dragen in St. Pauls Church. yard, 5673, |
2207

The Turkie.

The Turkie, who is blacker than ours
I have heard feveral credible perfons affirm,
they have feen Turkie Cocks that have
weighed forty, yea fixty pound ; but out
of my perfonal experimental knowledge
I can aflure you, that I have eaten my
fhare of a Twrkie Cock , that when he
was pull'd and garbidg’d, weighed thirty
pound ,
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Thirdly, Of Fifhes.

PL:’ny and Ifadore write there are not
above 144 Kinds of Fifhes, but to
my knowledge there are nearer 300 : I
fuppofe America was not known to Pliny

and Ifadore.

AC ataloiue of Fifh, that is,0f thofe thas
are to be [een between the Englifh Coaft
and America, and thofc proper to the
Countrey.

Alderling.

Alize, Alewsfe, becaufe great bellied;
Olafle, Oldwife, Allow.

Anchova or Sea Minnaw.

Aleport.

Albscore.

Barble.

Barvacha.

Barracoutha, a Fith peculiat to the Weft-
Indses.

BarfHicle.

Baffe.
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and Plants of that Country,
Together with
The Phyfical and Chyrurgical REMED28s
wherewith the Vatives conftantly ufe to
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in all her Bravery ; with a POEM not
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- I Unftrated with CUTS.
By JOHN J0SSELYN, Gent.

Lopdon, Printed for G, Widdowes k_':hc_

_ Green Dragen in St. Pauls Church-yard, 1673, |
e,

I fhall conclude this Se®ien with 3
ftrange Cure effeted upon a Drummers
Wife , muoch afflied with a Wolf in
her Breaft ; the poor Woman lived with
her Husband at a Town called by the
Indians, Cafco, but by the Englifp
Famouth ; where for fome time fthe {wa-
ged the Pain of her Sore, by bathing it
with ftrong Malt Beer , which it would

fuck in greedily, as if fome living Crea-
ture : When fhe could come by no more
Beer, (for it was brought from Baffort, a-
long the Coafts by Merchants, ) fhe made
ufe of Rbum, a ftrong Water ‘drawn
from Sugar Canes, with which it was
lull’d a fleep ; at laft, (to be rid of it al-
together) the put a quantity of Ar/mick,
to the Rbum , and bathing of it as former-
ly, fhe utterly deftroyed it, and Cured
her felf; but ho kind Husband, who
fucked out the Poyfon as the Sore was
healing , loft all his Teeth, but withour
further danger or inconvenience.
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The Birth of Science?

16th century Dutch traders:
Brazil, Africa, India, Spice
Islands, Japan

New products of commercial
IMAGE OF “MATTERS OF EXCHANGE . ¢
COMMERCE, MEDICINE, AND SCIENCE IN THE and med|C| nal Val ue

DUTCH GOLDEN AGE,” HAROLD J. COOK

REMOVED DUE TO COPYRIGHT RESTRICTIONS. ® Needed Consensus about
description and classification

Cook’s Claim: This fueled the
emergence of an objective,
materialist, fact-based
(modern) natural history
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