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2022 CER Lunchtime Lectures - Humboldt, Science, and The Geography of Nature

Western Culture and the Study of Nature
January ςNatural Philosophy and the Study of Nature 
February ςNatural History and the Taxonomy of Nature
March ςEcological Imperialism and the Geography of Nature 
April ςPhysical Geography and the Science of Nature

Humboldt and the Science of Nature
May ςThe Science of Nature: Humboldt and the Empirical Earth
June ςThe Romance of Nature: Science, Imagination, and the Poets of Nature 
July ς¢ƘŜ LƴǾŜƴǘƛƻƴ ƻŦ aƻŘŜǊƴ bŀǘǳǊŜΥ ¢ƘŜ 9ŀǊǘƘ ŀǎ ŀ άbŀǘǳǊŀƭ ²ƘƻƭŜέ
August ςThe Evolution of Nature: Humboldt, Darwin, and Biogeography
September ςThe Economy of Nature: Ecology, Culture, and Cosmos

Humboldt and the Geography of Nature
October ςThe Great Disruptors: Physical Geography as Modified by Human Action
November ςThe Earth Managers: New Science and Environmental Change
December ςThe Anthropocene: Gaia and the Geography of Nature
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Natural History and Natural Philosophy

Understanding Order and Change

ω Starting with Aristotle, to the 19th century, natural philosophy was 
the common term for the practice of studying nature(physica- the 
physical universe) that was dominant before the development of 
modern science. 

ω Natural philosophy- reasoning and explanations about nature 

ω Natural History- qualitative and descriptive study of nature 

ω Naturalis Historia-¢ƘŜ ǿƻǊŘ άhistoriaέ ƛǎ ŎƭƻǎŜǊ ǘƻ investigation or 
researchǊŀǘƘŜǊ ǘƘŀƴ ƻǳǊ ǿƻǊŘ άƘƛǎǘƻǊȅέ ōǳǘ ǘƘŜ ōƻƻƪǎ ƻŦ ǘƘŜƛǊ ƴŀǘǳǊŜ 
ǊŜǎŜŀǊŎƘ ǿŜǊŜ ǘƛǘƭŜŘ άbŀǘǳǊŀƭ IƛǎǘƻǊȅέ

ωOgilvie ςbŀǘǳǊŀƭ IƛǎǘƻǊȅ άƛƴǾŜƴǘŜŘέ ƛƴ ǘƘŜ wŜƴŀƛǎǎŀƴŎŜ 

ά5ŜǎŎǊƛǇǘƛƻƴΣ ŀǎ ŀ ŎŜƴǘǊŀƭ ǇǊƻōƭŜƳΣ ƳŀǊƪǎ wŜƴŀƛǎǎŀƴŎŜ ƴŀǘǳǊŀƭ ƘƛǎǘƻǊȅ 
off from its medieval predecessors and its seventeenthςcentury 

ǎǳŎŎŜǎǎƻǊǎΦέ 

ωMiddle Ages ĄRenaissance Natural History Ą Scientific Revolution 

ω Natural History Ą Biology



Natural History
Aristotle ĄHumboldt

ÅObservation

ÅDescription

ÅEncyclopedias  

ÅArtists as Naturalists

ÅCollecting

ÅClassification

ÅTaxonomy



Plato (left) and Aristotle (right), a 
detail of The School of Athens (1510), 
a fresco by Raphael. 

Aristotle gestures to the earth, 
representing his belief in knowledge 
through empirical observation and 
experience, while holding a copy of 
his Nicomachean Ethics in his hand.

Plato gestures to the heavens, 
representing his belief in the Forms 
while holding the Timaeus.



Aristotelian Logic ςKnowledge of Nature
The Many and the One

ω!ǊƛǎǘƻǘƭŜΩǎ ƭƻƎƛŎŀƭ ǘǊŜŀǘƛǎŜǎ ŀǊŜ ŎŀƭƭŜŘ ǘƘŜ Organon- DǊŜŜƪ ŦƻǊ άǘƻƻƭέ

ω Like his teacher Plato, Aristotle's philosophy aims at the universal.

ω Plato believes that the universal exists apart from particular things, 
and is related to them as their independent prototype (and eternal 
exemplar) the Form.

ω Aristotle, however, found the universal in particular things, which he 
called the essence of things, 

Å For Aristotle, therefore, logic implies the 
ascent from the study of particular 
phenomena to the knowledge of essences 
(induction)  producing  a logic that tells us 
what belongs to what (kinds). 

Å Defining Essence - Spiders have eight legs.



!ǊƛǎǘƻǘƭŜΩǎ ¢ŜǊǊŜǎǘǊƛŀƭ /ƻǎƳƻǎ
The Mess of the Many ςHow to explain Order and Change?

Å Things with separate existence (individual particulars)
Å Things that are changeable 
Å Change - things come into being, grow, mature, decay, and die

Å Four Elements ςEarth, Water, Air, Fire
Å All physical things made of two or more elements
Å Earth and Water = heavy, move downward
Å Air and Fire = light, move upward
Å Motion, Change, Transformation explained by elements



The Order of Nature ςά{Ŏŀƭŀ bŀǘǳǊŀŜέ 
The Classification of Living Things

Aristotle's classification of living things is a first attempt at taxonomy. What the modern zoologist 
would call vertebrates and invertebrates, Aristotle called 'animals with blood' and 'animals 
without blood' 

Aristotle's History of Animals classified organisms in relation to a hierarchical ά[ŀŘŘŜǊ ƻŦ [ƛŦŜϦ 
(scala naturae)ƻǊ ά/Ƙŀƛƴ ƻŦ .ŜƛƴƎέ ǇƭŀŎƛƴƎ ǘƘŜƳ ŀŎŎƻǊŘƛƴƎ ǘƻ complexity of structure and 
functionso that higher organisms showed greater vitality and ability to move



The First Taxonomy
The Classification of Living Things

Plants lacked sensation, motion, and reason, and so 
are ranked lowest on the scale.

He ranked animals over plantsbased on their ability 
to move and sense, and graded the animals by their 
reproductive mode, live birth being "higher" than 
laying cold eggs, and possession of blood, warm-
blooded mammals and birds again being "higher" 
than "bloodless" invertebrates

The Great Chain of Being is a graded scale of 
perfectionrising from plants on up to humans at the 
ǘƻǇ ǎƛƴŎŜ ƘǳƳŀƴǎ ŀǊŜ ǘƘŜ άǊŀǘƛƻƴŀƭ ŀƴƛƳŀƭέ



Post-Aristotle Greek Natural History
Theophrastus 371 ς287 BC

The Father of Botany and Plant Taxonomy

{ǘǳŘƛŜŘ ƛƴ tƭŀǘƻϥǎ ǎŎƘƻƻƭ ŀƴŘ ŀŦǘŜǊ tƭŀǘƻϥǎ ŘŜŀǘƘΣ ƘŜ ǿŀǎ !ǊƛǎǘƻǘƭŜΩǎ 
student. Aristotle bequeathed to Theophrastus his writings and 
designated him as his successor at the Lyceum.

The most important of his books are two large botanical treatises, 
Enquiry into Plants, and On the Causes of Plants, which constitute 
the most important contribution to botanical science during 
antiquity and the Middle Ages, the first systemization of the 
botanical world.

On the Causes of Plants was originally eight books, of which six 
survive. It concerns the growth of plants; the influences on their 
fecundity; the proper times they should be sown and reaped; the 
methods of preparing the soil, manuring it, and the use of tools; 
and of the smells, tastes, and properties of many types of plants.



Post-Aristotle Greek Natural History
Theophrastus 371 ς287 BC

The Father of Botany and Plant Taxonomy

The Enquiry into Plants was originally ten books, of which nine 
survive. The work is arranged into a system whereby plants are 
classified according to their modes of generation, their localities, 
their sizes, and according to their practical uses such as foods, 
juices, herbs, etc.

Another of his innovations was to classify plants using a 
hierarchical arrangement with an attention to defining 
characteristics based on morphology[external and internal form ς
trees, shrubs, under-shrubs, herbs], as well as understanding their 
life history, mode of reproduction and response to environmental 
ŦŀŎǘƻǊǎ ŜŀǊƴŜŘ ƘƛƳ ǘƘŜ ǘƛǘƭŜ ƻŦ άŦŀǘƘŜǊ ƻŦ Ǉƭŀƴǘ ǘŀȄƻƴƻƳȅΦέ



Roman Natural History - The Encyclopedia of Life
Pliny the Elder (23 ς79 AD)
Naturalis Historia

ω A military officer and lawyer 

ω Spending most of his spare time studying, writing or investigating 
natural and geographic phenomena in the field, he wrote an 
encyclopedic work, Naturalis Historia, which became a model for all 
natural histories and encyclopedias, in terms of the breadth of subject 
matter examined, the need to reference original authors, and a 
comprehensive index list of the contents. 

ω The Naturalis Historiais one of the largest single works to have 
survived from the Roman empire and purports to cover the entire field 
of ancient knowledge, based on the best authorities available to Pliny. 

ω Both the actual and the mythical/fantastical

ω It encompasses the fields of botany, zoology, astronomy, geology and 
mineralogy as well as the exploitation of those resources. 

ωάaȅ ǎǳōƧŜŎǘ ƛǎ ŀ ōŀǊǊŜƴ ƻƴŜ ςthe world of nature, or in other words 
life; and that subject in its least elevated department, and employing 
either rustic terms or foreign, nay barbarian words that actually have 
ǘƻ ōŜ ƛƴǘǊƻŘǳŎŜŘ ǿƛǘƘ ŀƴ ŀǇƻƭƻƎȅΦέ



Roman Medicine and Plants ςthe Pharmacopeia 

PedaniusDioscorides(c. 40 ς90 AD) 

ω a Greek physician employed in the Roman army, 
pharmacologist, botanist

ω author of De Materia Medica(On Medical Material)

ω 5-volume Greek encyclopedia about herbal medicine and 
related medicinal substances (a pharmacopeia), that was 
widely read for more than 1,500 years. 



De Materia Medica

ωWritten in five books around 77AD, this work deals with approximately 1,000 simple drugs.
ω Descriptions of nearly 600 plants, including cannabis, water hemlock, and peppermint
ω Both the actual and the mythical/fantastical
ω Mandrake ςaphrodisiac and legend that it screams when pulled from the ground



Medieval Natural History (1000-1300) 

Herbals and Medicine

Hildegard of Bingen1098-1179


