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“In the traditional mid-Columbia Plateau

tribal worldview, animals, plants, water, 

rocks, etc. are believed to have a shukwat 

(spirit) and a conscience .  This worldview 

promotes respect for all things in nature…”

-- Close et al.  (2002):  Fisheries

Spiritual  ViewsSpiritual  Views



















In 1957 the once wild river became silent and 

salmon fishing was no more.





--David Wolf



Eric J. Quaempts

CTUIR DNR Director - 2005

Introduction:  First Foods and CTUIR’s Approach to Conservation
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Background

….fairly traditional approach to Natural Resource Management



But was it?

Culturally relevant and responsive

Transparent to all Tribal members



1) describes the order of foods in a tribal 
meal  as it relates to the landscape; 
and

2) is expression of the identity and 
continuity of the Tribes’ culture; and 

*3) bring attention to species and linkages 
(ecological processes) that may be 
largely unrecognized and sometimes 
devalued outside the reservation.

The First Foods Approach: 

to address these needs and concerns…



DNR 
Mission Statement

We will accomplish 
this by utilizing 

traditional 
ecological 
and 
cultural knowledge

AND 

science



“Extending the Table”
Using the First Foods to Guide DNR

Water Salmon Deer Cous Huckleberry

Water 

Resources

Fisheries Wildlife

Fish Habitat

Instream + riparian + floodplain + hyporheic

Range & Forest Ecology

O
rg

a
n
iz

a
ti
o
n
a

l 
U

n
it
s

Cultural Resources Protection Program
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“Extending the Table”

Water



Ecological Importance:

1. Bio indicators – long lived sensitive to change 

2. Clean water – lungs of the river

3. Provide food for wildlife



Umatilla Encampment,

early 1900s

Source of Food and Shell Material

Importance to TribesImportance to Tribes

•Often collected during salmon fishing or when river 
conditions were favorable

•Use has declined in recent years

•Harvest remains a reserved treaty right



Why Mussels? Food Resource

Importance to Tribes:  
Archeological Record of Harvest > 10,000 yrs.

Shells from Ímatalam, at confluence Columbia and Umatilla rivers



Importance to Tribes: Cultural ValuesImportance to Tribes: Cultural Values



This rapid I observed as I passed opposite to it to be very bad intercepted with high rock and Small

rocky Islands, here I observed banks of Muscle Shells banked up in the river in Several places….

I observed a great number of Lodges on the opposite Side at Some distance below and Several 

Indians on the opposite bank passing up to where Capt. Lewis was with the Canoes, others I Saw 

on a knob nearly opposite to me at which place they delayed but a Short time before they returned 

to their Lodges ...

----William Clark, October 19, 1805



To protect, restore, and enhance the First Foods



1.Determine mussel  distribution and status on Tribal lands & 
identify history distribution. 

2.Taxonomic issues and local adaptations that could affect 
successful reintroduction (genetics).

3.Knowledge of factors controlling distribution and abundance.

4.Host fish information.

5.Relocation trials.  

Project Goals: 

Restore /enhance mussel populations



Margaritifera falcata
Western pearlshell

Anodonta spp.
Floaters

Gonidea angulata
Western ridged mussel

Freshwater 
mussels in the 

western US



Percentage of freshwater mussels at risk by 
state (Williams & Neves 1995).
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Where did mussels occur historically?

Museum Searches
Smithsonian Institution
CAS, ANSP, etc….

Tribal Elder 

Interviews



Results:  Historical Data
Museum records are scant.
Tribal elders remember gathering mussels in Umatilla River.
Margaritifera shells found in current survey upstream in 

abandoned river channel (extirpated today?)
Large shell middens in Umatilla drainage.



“Furthermore, it should be noted that the rapids on the Columbia immediately 

upstream of the Umatilla was called "muscle shell rapids" 

by Lewis and Clark.”

--Teara Farrow, Cultural Resources Protection Program, CTUIR



Umatilla River



Additional Sites:   Tributaries



John Day River



Methods:   Field Surveys



55 sites Umatilla & tribs.

37 sites Middle Fork &
North Fork John Day 

Field Surveys (visual counts)



55 Sites in the Umatilla River Drainage

Sites with Anodonta present:  ~ 7 %

Sites with Gonidea present:  ~ 7 %

Sites with Margaritifera present:  0



Survey Results:  Umatilla



Sites with Anodonta present:        ~ 85 %

Sites with Gonidea present:           ~ 57 %

Sites with Margaritifera present:    ~ 77 %

Sites with Anodonta present:      ~ 46 %

Sites with Gonidea present:         ~ 15 %

Sites with Margaritifera present:  ~ 85 %

26 sites in the Middle Fork John Day

13 sites in the North Fork John Day





Middle and North Fork John Day
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65 (!)
mussels

24 sites
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Why so few in Umatilla drainage?

(and how many other western rivers like this?)



Survey Conclusions:

• Mussels were common in the Middle 

Fork and North Fork John Day.

• Mussels extirpated from most of main 
stem Umatilla River, but found in a few 
tributaries.    

Now what ??? Restore Umatilla…



To Start:

What do we 

call them?

Why do we call 

them that?

Where are 

mussels now?



Anodonta beringiana Middendorff, 1851 (Yukon floater)

Anodonta californiensis I. Lea, 1852  (California floater)

Anodonta dejecta Lewis, 1875  (woebegone floater – extinct?)

Anodonta kennerlyi I. Lea, 1860  (western floater)

Anodonta oregonensis I. Lea, 1838  (Oregon floater)

Anodonta nuttalliana I. Lea, 1838 (winged floater)

Gonidea angulata (I. Lea, 1838)  (western ridged mussel)

Margaritifera falcata (Gould, 1850)  (western pearlshell)

Conservation Status?  All Unknown in Williams et al. (1993)

Five of eight described from areas on or near ceded lands

Currently Recognized Western Species of 
Freshwater Mussels



A. oregonensis morph
Will./Col. confluence

A. nuttalliana morph 
Will./Col. confluence

A. nuttalliana morph

(wahlametensis?)
Will./Col. confluence

A. kennerlyi morph
Lake Chilliwack BC

A. californiensis morph
Black River AZ
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Methods:   Genetic Analysis

Vouchers collected, relaxed, and preserved 
in 95% EtOH 

Dr. Karen Mock & Jer Pin Chong
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divergence!



Results of Genetic Study:

Population-level Genetic Diversity Patterns
Anodonta californiensis/nuttalliana clade

• Populations near the Columbia River tend to be the   
most diverse

• Most populations have very low diversity and seem 
to be experiencing genetic drift.

• Some isolated populations are so inbred they are 
almost identical genetically

• Genetic diversity does not seem closely related to 
perceived population size in the field. 



Results of Genetic Study:

Population-level Genetic Diversity Patterns
Margaritifera falcata

•Very little genetic diversity!! 



What we know so far:

1. M. falcata is absent in Umatilla

2. M. falcata would be the easiest species 

to use based on genetics

Goal: get mussels back into Umatilla



•All three genera positively associated 
with pools and runs.

•Negatively associated with cascades. 

•Occurred in river stretches with the lowest average channel 
gradient.

•Margaritifera falcata occurred in higher slope areas than the 
other two genera, but not in areas above a 3% gradient.  

•Anodonta californiensis and Gonidea angulata were concentrated 
in areas of the channel where slopes were generally < 1%.  

•This may explain why Anodonta californiensis and Gonidea 

angulata were concentrated in the lower reaches of the channel. 

Meso Scale



Why?  

Land use 
patterns?





Host Fish Studies



GLOCHIDIA ARE 
RELEASED FROM 
ADULT MUSSEL

GLOCHIDIA 
ATTACH TO FINS 

OF HOST FISH

FERTILIZED EGGS DEVELOP 
INTO LARVAL MUSSELS 

CALLED GLOCHIDIA

TRANSFORMED 
GLOCHIDIA, NOW 

A JUVENILE 
MUSSEL, 

RELEASE FROM 
HOST FISH

THE YOUNG 
MUSSEL WILL 

SECURE ITSELF 
WITHIN THE 
SUBSTRATE

ADULT 
FEMALE

ADULT 
MALE

SPECKLED DACE
Rhinichthys osculus

Illustration by Jeremy Wolf, CTUIR



Methods: Host Fish Study

Field studies

Laboratory studies



Laboratory experiments



Results:  Host Fish (Laboratory)

Anodonta califoriensis

• Longnose dace

• Speckled dace
• Margined sculpin (marginally only!!)

Gonidia angulata

• Margined sculpin

• Torrent sculpin





Close-up of Anodonta Glochidia 
(~ 250-300 microns)



Margaritifera falcata



Results: Host Fish (Field)

Anodonta californiensis

• Every fish species (8% - 85%)
• Speckled dace had highest % 

fish found with encysted glochidia.

Gonidea angulata 

• 100% torrent sculpin in July had glochidia 

• No other fish species had encysted glochidia



Relocation Trials….in progress

Dr. Jeanette Howard then Dr. Tamao Kasahara







New threats – “Restoration Projects”

– maybe for salmon….but not for mussels!!

August 10, 2009 restoration site #1



Channel de-watered 
100 m above mussel bed
where all three western\
genera occurred.

Massive losses to existing 
beds.  



Restoration site  #2 August 2010. 

5,174 mussels were relocated



1

Vision Statement

“ The Umatilla basin includes a healthy river capable of providing First 

Foods that sustain the continuity of the Tribe’s culture. This vision 
requires a river that is dynamic, and shaped not only by physical and 

biological processes, but  the interactions and interconnections
between those processes.”
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