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Lewisia rediviva



Clarkia unguiculata



Main Research Question:

How well preserved are 
the plants collected by 

Lewis & Clark?



Methodology

Record surface features 
(Anatomy/Morphology).

Record internal anatomy.

Look for signs of contaminants 
(fungi, etc).



Methodology
Compare to “modern” herbarium 
material, (1 – 50 years old).

Compare to fresh material collected 
at the same sites at about the same 
time of year.

Develop protocols to determine the 
microscopic state of preservation of 
herbarium materials & 
ethnographic objects.



The Selected Plants

~~~~~~~~~~~~~~~~~~~~

In Chronological Order 

of Collection



Silver Buffaloberry
Shepherdia argentea (Pursh) Nutt.

Eleagnaceae (Russian Olive)

Type Specimen

“Rabbit Berry”



September 4th, 1804

Nebraska/South Dakota



Mouth of The Niobrara
(Quiccourre) River







Shepherdia argentea



Shepherdia argentea



Shepherdia argentea



Shepherdia argentea



Shepherdia argentea



Shepherdia argentea



Shepherdia argentea

Peltate Trichomes

“I” Bar  = 40 microns



Shepherdia argentea



Shepherdia argentea



Shepherdia argentea



Wild Rice
Zizania palustris L. 

var interior (Fassett) Dore

Graminae/Poaceae

(Grass Family)



September 8th, 1804

Nebraska - South Dakota Border





Zizania palustris



Zizania palustris



Zizania palustris



Zizania palustris



Zizania palustris



Zizania palustris



Zizania palustris

Papillae



Zizania palustris
Silica Cells



Zizania palustris



Zizania palustris



Zizania palustris



Zizania palustris



Zizania palustris



Silver Sagebrush
Artemisia cana Pursh

Compositae/Asteraceae

(Sunflower Family)

Type Specimen



October 1st, 1804

South Dakota



Mouth of The Cheyenne River 





Artemisia cana



Artemisia spp.



Artemisia cana



Artemisia cana



Artemisia cana



Artemisia cana



Indian Tobacco
Nicotiana quadrivalvis Pursh 

Solanaceae (Tomato Family)

Type Specimen



October 12th, 1804

South Dakota



Arikara (Ricare’s) Indian Villages

Mouth of The Grande River



Arikara Indians



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Nicotiana quadrivalvis



Vine Maple
Acer circinatum Pursh

Aceraceae (Maple Family)

Type Specimen



October 31st , 1805

The Columbia River



Cascades (Grand Rapids) 
of The Columbia River









Acer circinatum



Acer circinatum



Acer circinatum



Acer circinatum



Lewis’ journal entry, Feb. 10th, 1806



Acer circinatum



Acer circinatum



Acer circinatum



Acer circinatum



Acer circinatum



Acer circinatum



Acer circinatum



Pacific Madrone
Arbutus menziesii Pursh

Ericaceae (Heath Family)



November 1st , 1805

Cascades (Great Rapids) of 

The Columbia River 





Arbutus menziesii



Arbutus menziesii



Arbutus menziesii



Arbutus menziesii



Arbutus menziesii



Arbutus menziesii



Arbutus menziesii



Arbutus menziesii



Arbutus menziesii



Arbutus menziesii

Stomata



Arbutus menziesii



Oregon Boxwood

Paxistima myrsinites (Pursh) Raf.

aka Pachystima myrsinites

Celastraceae

Type Specimen



November 16th, 1805

Washington



Cape Disappointment



Cape Disappointment
Nov. 16th – Dec. 6th, 1805







Paxistima myrsinites



Paxistima myrsinites



Paxistima myrsinites



Paxistima myrsinites



Paxistima myrsinites



Paxistima myrsinites



Paxistima myrsinites



Paxistima myrsinites



Paxistima myrsinites



Paxistima myrsinites



American Dunegrass
Leymus mollis (Trin.) Pilg.

Graminae/Poaceae

(Grass Family)



Probably December – 1805

Probably Near Fort Clatsop



Fort Clatsop





Fort Clatsop









Leymus mollis



Leymus mollis



Leymus mollis



Leymus mollis



Leymus mollis



Leymus mollis



Leymus mollis



Leymus mollis



Leymus mollis

Waxy Cuticle



Leymus mollis



Leymus mollis
Fungal Hyphae



Big-Leaf Maple
Acer macrophyllum Pursh

Aceraceae (Maple Family)

Type Specimen
(Both Lewis & Clark 

thought this was an Ash.)



April 10th, 1806 

Cascades (Great Rapids) of 

The Columbia River 



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Acer macrophyllum



Scarlet Globemallow
Sphaeralcea coccinea (Nutt.) Rydb.

Malvaceae (Mallow Family)

Type Specimen
Garden Specimen from Lewis’ seeds.



July 20th, 1806

Toole County, Montana



Marias River





Sphaeralcea coccinea



Sphaeralcea coccinea



Sphaeralcea coccinea



Sphaeralcea coccinea



Sphaeralcea coccinea



Sphaeralcea coccinea

Stellate Trichomes

“I” Bar  = 100 microns



Sphaeralcea coccinea



Sphaeralcea coccinea



Sphaeralcea coccinea



Sphaeralcea coccinea



The Future



Complete Internal Anatomy           
(David Dobbins, Millersville University)

Better Macrophotography using EDF 
(Extended Depth of Field)             

(Media Cybernetics’ Image-Pro)



Sphaeralcea coccinea



Sphaeralcea coccinea



Create & Host a                                
Remotely-Searchable Visual Database of 

Microscopic Anatomy from                      
Plants of Ethnobotanical Significance for the 

Identification of Unknown Ethnographic Objects:

Wood & Charcoal

Basketry & other woven, twined      
& braided objects

Textiles



Many Thanks To



Alfred E. Schuyler

Richard M. McCourt 

Lewis & Clark Herbarium

The Academy of Natural Sciences 
of Philadelphia

~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Mark Teece  (SUNY)
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