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Eulachon Thaleichthys pacificus

Columbia River smelt, candlefish, oolichan,
hooligan

Small (150 - 250 mm) anadromous osmerid smelt;
95% of life spent at sea

Spawn in lower portions of snow or glacial fed
rivers from December to June at age 2 to 4;
semelparous

Eggs and larvae (4 - 6 mm) are carried rapidly dow
river into estuaries

Found offshore over the continental shelf
at 80 — 200 m depth when age 1+ and age 2+
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Cultural and Nutritional Importance
15% - 20% fat

Savior or Salvation Fish

Eulachon oil or “grease”

* Oil signified wealth
- Gift at feasts and potlatches
* Widely traded

.

“The grease trade from the coast to the
interior was so important that the trails
connecting the communities were known
as “grease trails.”
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Columbia River Smelt - Economic and Cultural Importance
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Smelt Run Ends;
New Record Set |

The smelt vanished from the
Sandy river Sunday, after one
of the longest and heaviest
spawning migrations on record.

More than 17,400 persons
bought special licenses to fish
for the eulachon., This was al-
most three times as many as
had ever taken such licenses
before. Game commission em-
ployes and staie police estimate
that during the two weeks of
the run 200,000 men, women
and children visited the Sandy
merely to watch others net the
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Columbia River commercial

Columbia River Commercial Landings
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Eulachon Status Review

* In 1999, NMFS determined that a petition filed by Sam Wright to
list eulachon in the Columbia River as a threatened or
endangered species under the ESA did not present substantial
scientific or commercial information indicating that the
petitioned action may be warranted.

* The Cowilitz Indian Tribe petitioned NMFS in 2007 to list
eulachon in Washington, Oregon, and California under the ESA
as a threatened or endangered species. The petition was
accepted and a Biological Review Team (BRT) was formed with
members from NWFSC, SWFSC, AFSC, USFWS, and USDA -
Forest Service
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Delineation of a Southern Distinct Population Segment (DPS)
of Eulachon in the California Current

Discrete

* Major ecological break in coastal ocean
biomes

e Eulachon in the north often spawn under ice
at 0 — 2°C versus 4 — 10°C in the
south

Significant

« Significant break in ecological setting

* Loss of a California Current population
would result in a significant gap in the
species’ range
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(ILC) - Interview and local comments

—— 7 yr smoothed Est.

Klamath River, CA © Estimated
—— Poly. (Estimated)

100 -
-~
T 75
g ]
=
o
m 50
<
©
k=
L
25
0 I I Ll 1 I I Ll 1 I I I 1 1 T T T T
o N o o <t o« &N © o <t o N © o < o N ©o
o < < o X X4 © o N~ N~ N~ o Qo =2 =2 =2 = i
=z =z =z =2 =z =z =2 =2 =z =z =z =2 =z =z =z =2 = =
- - - - - - - - - - - - - - - - N N

Estimated eulachon abundance status (circles), 7 year smoothed abundance status estimations
(black line), and a polynomial fitted trend line (red line). Megan Moody (2008)
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(CA) - First Nation/recreational/commercial catches;
(LE) - Fishing effort comments;

(CPUE) - Catch-per-unit-effort data;

(SSB) - Spawning stock biomass estimates;

(TF) - Test fishery catches;

(RC) - Annual run size report comments;

3 3 yr smoothed catch
o Estimated

——T7 yr smoothed Est.
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Estimated eulachon abundance status (circles), 7 year smoothed abundance
status estimations (black line), 3 yr. smoothed catch (grey fill) and a

polynomial fitted trend line (red line). Megan Moody (2008)
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Qualitative Threats Assessment for the
Southern DPS of Eulachon

Threat Klamath | Columbia| Fraser [Mainland BC
Climate change impacts on ocean
conditions high high high high
Dams /water diversions moderate | moderate very_low very_low
Eulachon by-catch moderate high moderate high
Climate change impacts on i i
freshwater habitat moderate | moderate | moderate | moderate
Predation moderate | moderate | moderate | moderate
Water quality moderate | moderate | moderate low
Catastrophic events very low low very low low
Disease very low | very low | very low very low
Competition low low low low
Shoreline construction very low | moderate | moderate low
Tribal/First Nations fisheries very low | very low | very low low
Non-indigenous species very low | very low | very low very low
Recreational hanest very low low very low very low
Dredging very low | moderate low very low
Commercial harvest very low low low very low
Scientific monitoring very low | very low | very low very low
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BRT Risk Conclusions

* Not at risk of extinction (8% support)

At “moderate risk” of extinction (60% support)

At “high risk” of extinction (32% support)

NMFS listed the Southern DPS of Eulachon as a
threatened species under the ESA in March 2010
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Committee on the Status of Endangered Wildlife in Canada
(COSEWIC)
Canadian Species at Risk Act (SARA)

:

e Eulachon Designatable Units

Nass/Skeena DU Nass / Skeena - special concern

W
North Coast | £
Region

Central Pacific Coast - endangered

Central Coast
Region

West Coast Vancouver
Island Region

Fraser River - endangered

)
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NOAA Fisheries Eulachon Research

Protected Species Recovery Grants to States and Tribes Programs
« Expand fisheries observation to Washington’s ocean shrimp trawl fishery to
provide further bycatch information (WA, WCGOP)
» Develop a eulachon SSB estimate for Columbia River (WA, OR)

« |dentify environmental factors and habitat quality factors influencing spawning run-
timing and tributary selection (CIT)

« Conduct egg and larval surveys to identify spawning eulachon distribution (WA,
OR, CIT, YT)

 Investigate egg mortality potentially caused by sedimentation (CIT)

» Assess spatial and temporal genetic differences of spawning eulachon (WA, OR,
CIT)

Bycatch Reduction Engineering Program (BREP)

« Develop and test modifications to ocean shrimp trawl gear to reduce eulachon
bycatch (OR)

WA - WDFW; OR - ODFW; CIT - Cowlitz Indian Tribe; YT - Yurok Tribe
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Estimated Bycatch of Eulachon in US West Coast
Groundfish Fisheries 2002-2013

(Fisheries Observation Science Program)
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Estimated Bycatch of Eulachon in Ocean Shrimp Fisheries
(Fisheries Observation Science Program)
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Estimated total bycatch and bycatch ratios of eulachon in the California, Oregon (2004-2013),
and Washington (2010-2013) ocean shrimp trawl fisheries. Ocean shrimp fisheries were not

observed in 2006.
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Estimated Areas of Highest Eulachon Bycatch Risk in Ocean Shrimp Fisheries
on the US West Coast o
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LED Lights Dramatically Reduce
Shrimp Fishery Bycatch of Eulachon

Bob Hannah and Steve Jones (ODFW)

 Eulachon bycatch was reduced by 90.4% (by weight)
 Shrimp loss was 0.7% and was statistically non-significant

Research funded through NOAA Fisheries’ Bycatch Reduction Engineering Program (BREP) and administered by the
Pacific States Marine Fisheries Commission
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Estimating Eulachon Spawning Stock Biomass (SSB)
in the Columbia River (WDFW / ODFW)
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Sampling of adult eulachon in the Columbia River for

sex ratio, body size (W and L), and fecundity to refine SSB estimates
— Jen Zamon, et al. (NWFSC), Cowlitz Indian Tribe, and WDFW

« Sexratio (M:F)=1:0.93
* Mean female length = 173 mm
% » Mean female weight =40.8 g

n =886 — O Females (estuary)
& Females (tidal freshwater) . '
. B Males estuary)  Relative fecundity = 802.3
Males (tidal freshwater)
eggs per gram female (n = 59)
50 - |
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Estimate of Run Size Biomass of
Columbia River Eulachon (WDFW / ODFW)
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Historical Ecology of Eulachon
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Data sources

Journals of early explorers, fur trappers, etc.
Archived fishery agency annual reports
Online digitized historical newspapers

Lewis and Clark Expedition 1803 — 1806

24 February 1806

The [Clatsop Indian] chief and his party had
brought ... a species of small fish which now
begin to run, and are taken in great quantities
in the Columbia R. about 40 miles above us by
means of skimming or scooping nets. On this
page | have drawn the likeness of them as large
as life ... | think them superior to any fish |

ever tasted. - Merriweather Lewis
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Day of the run year (1 = November 1st)

Day of the run year (1 = November 1st)

H
3

Day of Initial Arrival as a Proxy for Historical Eulachon Run Timing
(pre-1949 data from newspaper records)
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Eulachon Data Gaps and Challenges

 No validated ageing method

Lack estimates of growth rates, natural mortality (M) and total
mortality (Z) between life history stages (i.e., from
eggs to larvae, larvae to juveniles, juveniles to adults)

* Lack of fishery-independent abundance trends for all but Fraser
River (1995-2014) and Columbia River (2011-2015)

* |nsufficient knowledge of genetic population structure (need
more geographic and temporal sampling)

* Lack of knowledge of marine habitats, distribution, and
abundance

* Lack of knowledge of river of origin of bycaught eulachon
 Past recreational catch largely unrecorded
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Opportunities and Recommendations

* Produce a validated ageing technique

» Expand temporal and geographic sampling for genetic population
structure studies of eulachon spawning populations

 Develop protocol to genetically assign marine eulachon bycatch to natal
rivers using a genetic baseline of river populations

 Monitor marine fish, seabird, and marine mammal predator diets to
assess impact of predation on eulachon survival and mortality

 Develop an index of eulachon abundance in the marine environment
that is proportional to the total abundance

« Evaluate eulachon distribution and habitat requirements in the marine
environment to provide strategies to minimize fishery impacts and
evaluate oceanographic factors on survival and mortality

 Explore acoustic/trawl methodology to determine in-season
eulachon abundance in the Columbia River
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Frequency

Proposal: Evaluation of age composition and somatic growth in eulachon using
otolith chemistry and microstructure (Rich Zabel and Paul Chittaro - NWFSC)
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Proposal: Acoustic-trawl surveys of eulachon abundance in the
Columbia River (Jen Zamon — NWFSC)
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Five-year pilot study
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....they really are ‘candlefish’

Slide courtesy of Doug Hay
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