
Ethnobotany

Maize (Zea mays) and
the Origins of Agriculture



A tangent:  Göbekli Tepe vs. Nevali Çori

https://www.tf.uni‐kiel.de/matwis/amat/iss/kap_a/advanced/ta_1_2g.html

Dancing Turtle Bowl at Nevali Çori. Limestone. No metals. Also clay 
figurines. Residential. Oldest domestic einkorn. Now flooded. 
Earliest settlement postdates Göbekli Tepe: earliest is PPN B. 



Homework

People and their needs

Culture and Institutions

Plants and their needs

Environment



Stop ‐ Think

How are food and population related? (one sentence)

How do tiered societies develop?
or

What are the advantages of a tiered society?



Stop – Think
Cahokia



What was interesting about Cahokia?



What did people do to learn about Cahokia? 

What problems did people have while 
studying Cahokia?



What fueled Cahokia?



What was the purpose of Cahokia?



Two theories of maize and its origins.

a. Ancient Maize (two locations)

b. Teosinte (Zea mays v. parviglumis)



Two theories of maize and its origins.

a. Ancient Maize (two locations)

b. Teosinte 

https://www.youtube.com/watch?v=mBuYUb_mFXA



https://www.ag.ndsu.edu/news/newsreleases/2010/aug‐30‐2010/september‐means‐corn‐silage‐
harvest/plonearticle_image_popup?image_id=ada9c53248367a45076528a2a7c5d25c

http://i.imgur.com/zlTUIOH.jpg

Maize is not free threshing – husk plus 
basal glumes.

Teosinte is “free‐threshing”



Blake, Michael. Maize for the Gods.

The genetic spread of maize



Blake, Michael. Maize for the Gods.

The geographic spread of maize



Blake, Michael. Maize for the Gods.

The geographic spread of maize

Do you believe it?



Blake, Michael. Maize for the Gods.

Cahokia

950 – 1200 (?) CE



Cahokia

950 – 1200 (?) CE

But earlier settlements
on the same site(s) showed
little to no use of maize.



https://www.tyohaar.in/products/dudhi.

Bottle Gourd (Calabash)

Lagenaria siceraria

ssp siceraria (Africa)

ssp asiatica (Asia)

10,000 years ago in Florida

DNA says asiatica

https://www.rareseeds.com/thai‐bottle‐gourd/

http://www.lakeview‐farms.com/MexicanBottle.htm



Bottle gourd curry: “Light, tomatoey and healthy. This delicious 
curry is full of flavor and goodness. Vegan Gluten Free Recipe.” 

https://www.veganricha.com/2010/11/bottle‐gourd‐curry.html



Cucurbita pepo

summer squash

winter squash including pumpkins

Probably native to Mexico



Helianthus annuus var. macrocarpus

Sunflower

Clear evidence of increasing
seed size = cultivation

Photo: wild variety

https://www.americanmeadows.com/wildflower‐seeds/sunflower‐seeds/wild‐sunflower‐seeds



Iva annua var. macrocarpa

Marshelder
Sumpweed

Clear evidence of change in
seed shape = cultivation

Now a lost crop

Found in the U.P.

https://plants.usda.gov/core/profile?symbol=IVANA



Iva annua var. macrocarpa

Marshelder
Sumpweed

Contributes pollen to the hay 
fever index

Same plant family as sunflowers
(Asteraceae)

https://wildflowerhunter.wordpress.com/2014/07/20/annual‐marshelder‐iva‐annua/



Chenopodium berlandieri ssp. Jonesianum

Pitseed Goosefoot, Lambs quarter, same family as quinoa

Phalaris caroliniana

Maygrass – many useful plants from the grasses
cultivated, not domesticated

Polygonum erectum – erect knotweed



Cave archaeology 

Patty Jo Watson – Salts and Mammoth Caves in Kentucky

https://msu‐anthropology.github.io/deoa‐ss16/watson/watson.html



Cahokia

N

Roads

Suburbs

Indian Mounds Golf 
Course is just to the 
west.

Google Earth



https://www.isas.illinois.edu/transportation_crm/nmrb

1960, Tract 15b excavation, with a highway arriving soon.

Cahokia



Cahokia

Lidar view

Rattlesnake Causeway is a 
recent find.

http://westerndigs.org/ceremonial‐axis‐road‐discovered‐in‐heart‐of‐ancient‐city‐of‐cahokia/



Cahokia

Lidar view

Rattlesnake Mound and 
Mound 72 are important 
mortuary mounds.

http://westerndigs.org/ceremonial‐axis‐road‐discovered‐in‐heart‐of‐ancient‐city‐of‐cahokia/



Cahokia

Borrow pits used as refuse 
pits.

Mounds were built quickly 
and were rebuilt.

Two cities.

http://westerndigs.org/ceremonial‐axis‐road‐discovered‐in‐heart‐of‐ancient‐city‐of‐cahokia/



Where does food come from?
(Where does your food come from?)



Is there special food?
(When do you have special food?)

Why would people in Cahokia have special food?
(Why do you have special food?)



In a tiered society would everybody eat the same food?

$3,400 bottle of Scotch

www.masterofmalt.com



Food in the refuse pits 

The borrow pits – layered, bones.

The regular old dumps in the villages – not layered, fewer bones.



Food in the refuse pits 

The borrow pits – layered, bones.

The regular old dumps in the villages – not layered, fewer bones.

Conclusion?



Bodies in Mound 72

http://westerndigs.org/infamous‐mass‐grave‐of‐young‐women‐in‐ancient‐city‐of‐cahokia‐also‐holds‐men‐study/

First excavation was 53 women in 
two layers separated by fabric. 

Teens to early 20s. 

Strangled or throats slit.

Two men in the beaded burial.

Later more mass burials totally 270 
bodies, most female, found in 
Mound 72.



Bodies in Mound 72

http://westerndigs.org/infamous‐mass‐grave‐of‐young‐women‐in‐ancient‐city‐of‐cahokia‐also‐holds‐men‐study/

Why?

Any wild guesses?



Bodies in Mound 72

http://westerndigs.org/infamous‐mass‐grave‐of‐young‐women‐in‐ancient‐city‐of‐cahokia‐also‐holds‐men‐study/

Matrilineal?



Bodies in Mound 72

http://westerndigs.org/infamous‐mass‐grave‐of‐young‐women‐in‐ancient‐city‐of‐cahokia‐also‐holds‐men‐study/

We all need protein.



14C        vs        13C       vs        12C

Stable

More common in C4 plantsCarbon dating

Maize is a C4 plant.



14N        vs        15N

Animals who eat up the food chain accumulate 
more 15N. More meat means more 15N.

Plants preferentially accumulate 14N.



Blake, Michael. Maize for the Gods.

Beaded burial

Women



Beaded burial

Where did the shells come from?

and

Where did the maize come from?

Where did the copper come from?



Maize is studied because it was common.

Other plant residues.

Many “weed” species – we will cover weeds later.



Maize is studied because it was common.

Other plant residues.

Pottery and “Black Drink”.  Theobromine. (Theobroma cacao)

https://news.illinois.edu/blog/view/6367/205015

The designs represent the underworld.



Maize is studied because it was common.

Other plant residues.

Pottery and “Black Drink”.  Theobromine. (Theobroma cacao)

Black drink found hundreds of years later 
throughout SE Native American tribes.



Maize is studied because it was common.

Other plant residues.

Pottery and “Black Drink”.  Also contains Ilex vomitoria.

What does Ilex vomitoria do?



Maize is studied because it was common.

Other plant residues.

Pottery and “Black Drink”.  Also contains Ilex vomitoria.

What does Ilex vomitoria do?

Used traditionally to induce
vomiting before battle.

Induce spiritual purity.

Clean out gastrointestinal 
system.

Loaded with caffeine.

By U.S. Geological Survey ‐ Digital representation of "Atlas of 
United States Trees" by Elbert L. Little, Jr. [1], Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=22081003



Maize is studied because it was common.

Other plant residues.

Pottery and “Black Drink”.  Also contains Ilex vomitoria.

Holly family.

https://plants.usda.gov/core/profile?symbol=ilvo



For sale as a tea.



Blake, Michael. Maize for the Gods.

Nixtamalization

Alkali processing of maize



Blake, Michael. Maize for the Gods.

Nixtamalization

Nahuatal

Nixtli – lime

Tamalil – maize dough



Blake, Michael. Maize for the Gods.

Nixtamalization

Maize lacks some amino acids

lysine
tryptophane

Some B vitamins



Blake, Michael. Maize for the Gods.

Nixtamalization

Why this line?



https://www.liveauctioneers.com/

Nixtamalization

Why this line?

Chicha !

A Peruvian Chica Pot



Chicha and other crops

Manioc and Maize

and a serpent

https://www.folklore.ee/folklore/vol10/pics/kg3.htm



https://www.folklore.ee/folklore/vol10/pics/kg3.htm

Chicha and other crops

Manioc and Maize

among other plants



https://www.folklore.ee/folklore/vol10/pics/kg3.htm

Chicha and other crops

Manioc and Maize

and the God of the Sky



https://www.folklore.ee/folklore/vol10/pics/kg3.htm

Chicha and other crops

Another Chicha Pot



https://www.pinterest.com/tonvanpelt/precolumbian‐peru‐chimu‐lambayeque‐vessels/

Chicha and other crops

Yet another Chicha Pot



A leap to New Mexico during the same time period of Cahokia



Chaco Canyon – World Heritage Site and National Park

http://kcbx.org/post/visit‐chaco‐canyon‐new‐mexico‐archeologist‐larry‐baker#stream/0



Pueblo Bonito – Chaco Canyon

http://kcbx.org/post/visit‐chaco‐canyon‐new‐mexico‐archeologist‐larry‐baker#stream/0



Pueblo Bonito – Chaco Canyon

http://kcbx.org/post/visit‐chaco‐canyon‐new‐mexico‐archeologist‐larry‐baker#stream/1

stonework



Pueblo Bonito – Chaco Canyon

http://kcbx.org/post/visit‐chaco‐canyon‐new‐mexico‐archeologist‐larry‐baker#stream/1

What did people eat?



Pueblo Bonito – Chaco Canyon

http://kcbx.org/post/visit‐chaco‐canyon‐new‐mexico‐archeologist‐larry‐baker#stream/1

What did people eat?

Where did it come from?



Pueblo Bonito – Chaco Canyon

http://westerndigs.org/ancient‐leaders‐at‐chaco‐canyon‐were‐members‐of‐matrilineal‐dynasty‐dna‐shows/

How were they organized?

Mortuary items from Room 33 of Pueblo Bonito – not local!



Pueblo Bonito – Chaco Canyon

http://westerndigs.org/ancient‐leaders‐at‐chaco‐canyon‐were‐members‐of‐matrilineal‐dynasty‐dna‐shows/

How were they organized?

Mortuary items from Room 33 of Pueblo Bonito – not local!
Who owns and retains mortuary items? [ETHICS !!]



Chaco Canyon

http://westerndigs.org/ancient‐leaders‐at‐chaco‐canyon‐were‐members‐of‐matrilineal‐dynasty‐dna‐shows/

How were they organized?

Matrilineal from a single woman. Room 33 Burials – extended time period.



Chaco Canyon

http://quinnflags.com/in‐stock‐flags/native‐american‐flags/

How were they organized?

The modern Hopi are also matrilineal but less so than in the past.
Hopi = short for the peaceful people.



Chaco Canyon

How were they organized?

Flag: Symbol with corn, mountains and four directions 

http://quinnflags.com/in‐stock‐flags/native‐american‐flags/



Chaco Canyon

Hopi Blue Corn

The origin story of the Hopi

https://www.anniesheirloomseeds.com/hopi‐blue‐corn/



Chaco Canyon

How were they organized?

Flag: Turquoise: Natwani, all the traditional crops of the 
Hopi people, continuance of all life, and the duty to provide 
for family.

http://quinnflags.com/in‐stock‐flags/native‐american‐flags/



Chaco Canyon

How were they organized?

Flag: White, Qastiyayngwani, purity in life and balance at the time of creation

http://quinnflags.com/in‐stock‐flags/native‐american‐flags/



Chaco Canyon

How were they organized?

Flag: Yellow, Sitala, many flowers, for when plant life is rejuvenated, 
the land is blessed with renewed spirits.

http://quinnflags.com/in‐stock‐flags/native‐american‐flags/



The Hopi Nation – incredible digression

https://www.sports‐reference.com/olympics/athletes/te/lewis‐tewanima‐1.html

Lewis Tewanima. 

1912 Olympic Silver Medalist at
10,000 meters. 32:06.6

American Record until 1964



The Hopi Nation – incredible digression

By Official Marine Corps Photo # A411758 ‐ History Division, United 
States Marine Corps (main page on 2008‐08‐14), Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=4561267

Until it was broken by Billy Mills in
1964.

Oglala Lakota / Pine Ridge

Born: Makata Taka Hela
Loves His Country

Eventual best time: 28:17.6 

Gold medal: 1964 Olympics



Pueblo Bonito – Chaco Canyon

https://www.nps.gov/parkhistory/online_books/chcu/master_plan/sec3.htm

Chocolate anyone?



Pueblo Bonito – Chaco Canyon

https://www.nps.gov/parkhistory/online_books/chcu/master_plan/sec3.htm

Chocolate anyone?

* Everybody had chocolate
* Atypical pottery
* Similar to modern pottery



Kivas at Pueblo Bonito – Chaco Canyon

Socks studio

Many uses inferred from archaeological work and current culture.



Sweathouse Plants

Artemisia spp., especially Artemisia tridentata (sage)
Cercocarpus parvifolius
Chrysothamnus viscidiflorus
Eurotia lanata
Picea spp.
Pinus edulis (Pinyon Pine, also source of pine nuts)



Chrysothamnus viscidiflorus. Rabbitbrush

Chewing gum from latex in roots
Dermatology rub
Yellow dyes
Colds and coughs

https://www.swcoloradowildflowers.com



Stop here – extra beyond



Finally a quick stop on the Veracruz coast of Mexico

Photo: Antonio Cristero

Pyramid of the Niches



El Tajin, 150 acres and still being explored.

Google Earth (l) and http://megaconstrucciones.net/en/el‐tajin/ (r)



El Tajin, thatched roof on top of structure – similar to Cahokia
Similar time period. Maize dependent.

https://www.bluffton.edu/homepages/facstaff/sullivanm/mexico/eltajin/art.html



El Tajin, thatched roof on top of structure near one of the ballcourts.

http://www.thehistoryhub.com/el‐tajin‐facts‐pictures.htm



El Tajin, carving on one of the  17 ballcourts.

http://itdc.lbcc.edu/cps/art/art11_finalslidep1/slide19.html



El Tajin, sketch of carving on one of the 17 ballcourts.

http://www.famsi.org/research/diehl/section01f.html



El Tajin

https://hiddenincatours.com/intriguing‐ancient‐ceremonial‐site‐of‐el‐tajin‐in‐mexico/



Maize is a key crop, but vanilla also developed here.

Totanoc, probably the original builders of El Tajin and also 
Cempoala.

An orchid. Vanilla planifolia.

Getty Images



Vanilla.

The gardeners of vanilla. 

According to legend, when a Totonac princess defied her 
father and married a commoner, the lovers were captured and 
beheaded. When their blood hit the ground, the vines of the 
orchid began to grow.



Vanilla.

A vanilla cross from Papantla

http://www.rutadelaniebla.com.mx/ruta_de_la_vainilla/papantla_en.php



Vanilla.

Real Vanilla

expensive
complex, not just vanillin
complexity cooks off

Artificial Vanilla

cheap
primarily lignin
flavoring is typically only vanillin

http://www.rutadelaniebla.com.mx/ruta_de_la_vainilla/papantla_en.php



This is a stop and think point.

Where are big point in notes?

Thinking is more important than details.

Exams will be open book / open note. 



People and their needs

Culture and Institutions

Plants and their needs

Environment

This is a stop and think point.



People and their needs

Culture and Institutions

Plants and their needs

Environment

This is a stop and think point.

Dual subordination: (1) Environment and (2) urban elite



This is a stop and think point.


