Plenary Session

34th Annual Salmonid Restoration Conference
held in Fortuna, CA from April 6-9, 2016.



Session Overview

m Master of Ceremonies:

® Thomas Williams, NOAA
Fisheries, Southwest
Fisheries Science Center



Presentations

(Slide 4) Homage to the Interface: Coastal Deltas, Estuaries, & Floodplains
Michael Furniss, MJ Furniss & Associates

(Slide 17) Drought, Floods, and Alternate States of Algal-Based Food Webs in the Thirsty
Eel
Mary Power, UC Berkeley

(Slide 4) Ridges to River—Ecological Restoration
Merv George, Jr., Six Rivers National Forest, U.S. Forest Service
*presentation not included

(Slide 79) Climate Change, Drought, and the Future of California Salmonids
Peter B. Moyle, Center for Watershed Sciences and Department of Wildlife, Fish and
Conservation Biology, UC Davis
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Onset of
holocene delta
formation

V. Burkett - MJFurniss




High and Low Sea Leve| “stands”






Alluvial fan Stream

Tidal flat

Beach/barrier island

Arid,
restricted
circulation
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Trend in global ocean heat content
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47t Floor

Miami Tower
“Bank of America”

30t Floor

Present Sea Level

390 ft (120 m)

20,000 years ago
Last Ice Age




Sea Level Rise beyond 2100
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Greenland 7m SLE

Antarctica 57m SLE



When all ice melts
212 ft (65 m)

47t Floor

Miami Tower
“Bank of America”

30t Floor

Present Sea Level




DROUGHT, FLOODS AND ALTERNATE STATES
IN ALGAL-BASED RIVER FOOD WEBS:
THE THIRSTY EEL

Salmon Restoration Federation Conference
Fortuna CA, April 8 2016
mepower@berkeley.edu

Angelo.berkeley.edu




.Sightline.orq/2013/12/16/the-entire-ipcc-report-in-19-illustrated-haiku/
Gregory C Johnson
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1964 Christmas Flood
Rio Dell Times archive




Atmospheric Rivers, aka "Pineapple Express"”

Rowntree, Les. 2015. Bay Nature magazine
https://baynature.org/wp-content/uploads/2015/06/Sky-River_final_ES.jpg
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Consequences of drought or floods for river
(and coastal) food webs?




Filamentous green macroalgae:
Cladophora

i The Structural \

Epilithic




Eel River,
Northwestern CA
Mediterranean
seasonality

Photo by Bill Trush




Big green algal
blooms follow
scouring
winter floods

August







Fish 4m algae?

Thanks, Jennifer Nielsen




1989-flood (4 levels)
1990-drought (2 levels)
1991 -drought (2 levels)
1993-flood, spring spate
(3 levels)
1997-flood (4 levels)

Power 1990 Science
Wootton et al. 1996 Science
Power et al. 2008 Ecol. Monogr

Enclosures, fish Exclosures, no fish




Scour—longer food chains No scour—predator
with vulnerable grazers link resistant grazers sequeste
fish to algae and wipe out algae

Flood: Drought:
Edible grazers Inedible grazers




Cladophora.
branched
filamentous
green
macroalga

Rex Lowe

Bed scour, drainage areas > 100 km?:

Cladophora proliferations, increasing
ecological surface area 2000 to

200,000 x







Epiphytes on
yellow Cladophora

Cocconeis

Rhoiciosphenia

Gomphonema




Rusty Cladophora:
Epithemia turgida,
E. sorex




Tuft weaving
midges,
Pseudochironomus
richardsoni




25x increase in aerial rates of insect emergence

Oedogonium Green Clad. Yellow Clad. Rusty Clad.




Eel River
9546 km? basin
Food webs:
River-Watershed-
Ocean










Fate of the
Algae?

Near shore

marine
food web

/

Terrestrial
food web

River food
web: long or
short food
chains?

/
\

Intertidal
food web










Intertidal Cafeteria trials










Organic Matter Flux at Fernbridge
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Bed Scour




Armored
grazers
suppress
algal accrual
and fish
production

| —










Bauer et al., 2015, PLOS One




Power, Bouma-Gregson, Carlson and Higgins 2016 (Copeia): The Thirsty Eel
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Cyanotoxins in the Eel

Keith Bouma-Gregson, Ph.D. candidate

Dog Deaths
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Toxins 5:1597-1628




Keith Bouma-Gregson, UCB

Raphael Kudela, UCSC SPATT samplers
Characterization and deployment of Solid
Phase Adsorption Toxin Tracking (SPATT)
resin for monitoring of microcystins in
fresh and saltwater

Harmful Algae 11 (2011) 117-125
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Algal transplant and common
garden experiments
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Thanks Rex Lowe,
Paula Furey, and
Keith Bouma-
Gregson



How does hydrology control the
type and fate of algae in river
(and coastal) food webs?

And what can we do about r1?




Critical Zone: from the top of the vegetation canopy to the
"bottom of the water table”

= unweathered bedrock where water is no longer mobile enough
to sustain plants or surface waters.

Rempe and Dietrich 2014 PNAS




What lies beneath =
what lies beyond




Eel River Critical Zone Observatory

Initial question: how does topography affect
moisture return to the atmosphere?

Erosion rate of 0.2 to 0.35 mm/yr

(Fuller, et al., 2009)
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Jim Bishop- geochemist

Jill Banfield- geobiologist

Mary Firestone - soil microbiologist
Stephanie Carlson- river ecologist
Todd Dawson- tree physiologist
Sally Thompson- ecohydrologist
Inez Fung- atmospheric scientist
Mary Power- food web ecologist
Bill Dietrich- geomorphologist
Collin Bode data manager
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Making a killing or a living?
Forest tending and sustaining
cool flowing water in rivers
during drought?

Karuk-Berkeley Consortium
Round Valley Tribes



Q (m3-s1) or Biomass (g'm-2)
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‘Typical” Mediterranean Seasonality

— Algae
Vulnerable inverts

— | Invulnerable inverts

Salmonids

O NDJ F M AMJI JT A S ONDJ



Drought (sub-bankfull scour) winter




Chlorophyll blooms
of f mouth of Eel
River

Some out of synch
with ocean
upwellings

What do riverine
algae deliver to

coastal ocean?

Will the amount and
seasonality of
affect algal-
mediated river-to-
ocean and river-to
upland fluxes?

What does the Eel deliver to the
ocean besides distilled water?




How much and what type of algae?

Linked scales of controls and
conseguences...




Daniella Rempe

University of California, Berkeley

daniella.rempe@berkeley.edu

University of Texas, Austin
March 2015

The hydrologic
dynamics of
hillslope interiors
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<Thanks, Rex!!!
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Daniela Rempe, Bill Dietrich PNAS: a bottom up view of Critical Zone
evolution and dynamics
PNAS 2014

(@8



Extinction or Reconciliation:
Alternative Futures for California
salmonids

Peter B Moyle
Center for Watershed Sciences, UC Davis
SRF, April 8, 2016

u
Center for Watershed Sciences
<
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Most of California’ s 32 salmonids
are found ONLY In California

81%

endemic




= Chum salmon

— Cutthroat trout
Pink salmon

oho salmon

Chinook salmon

| Steelhead

\
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California has
southernmost

populations of
many species



Satellite photo 1851, Mark Snyder

BC 16,000 Source: USGS
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STATUS OF CALIFORNIA SALMONIDS, N =32

Anadromous 21, Non-anadromous 11

Extinct
3%

Relatively Secure
3%

Watch List
16%

Special Concern__
9%
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ANADROMOUS CA SALMONIDS

N=21

Qualify for
listing
24%
INCLUDES BOTH
COHO SALMON

ESUS




Change in salmonid status 2007-2016

No change

Worse Better



Competition for water

1440

‘large” dams
(1.84+ m)

753 potentially
harming fish

250 more than 20 m
high

Grantham et al. 2014
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70% of habit.at-losr‘t

SALMON &
STEELHEAD:

=



Other factors

Climate change
Land use
Diversions
Hatchery practices
Contaminants
Alien species
Disease

Etc...






reamgages recor

_60%
50%
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=
8%30%

% with lowest flows

50%

20% /
10%
0%
2222222222222222222222222222222222222222 jaréoi 5

40+% CA stream gages recording
flows in lowest 10% of historic

flows (PPIC 2015)




Climate change effects: salmonids

Detriment< > Benefit
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EXTINCTION.HAPPENS !

Bull trout, Salvelinus confluentus

2NP TO LAST BULL TROUT
CAUGHT, 1975




What should we do?

“Most experts concluded that by
2100 wild salmon in the Central
Valley will be extirpated or
minimally abundant if current

trends continue.”
Franks and Lackey 2015, OSU

Forecasting the Most Likely Status of Wild Salmon in the California Central Valley in 2100



Extinction vs. Reconciliation

Alan Harthorne Friends of Butte Creek
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Extinction

e What s it?

e How is it declared?

e How should it be determined?
—A proposal.



PP s B =

What is extinction?

Conservation reliance
Regional extinction

Extinct in native range
Extinct in th wild

Visual extinction

Complete (global) extinction



Regional Extinction

e Species that are still extant, but
extinct (extirpated) from a
geographically defined part of range.
range.

BULL TROUT



Conservation reliant species

e Species that depend on continuous human
intervention to sustain populations.

e Extinct without human help.

Winter run Chinook salmon



Extinct in Wild

e A species that is entirely maintained by
captive populations with no self-
sustaining presence in natural
environment. Extreme conservation
reliance.

Eagle Lake
rainbow trout
(more later)



Extinct in native range

e Still extant as wild populations but
absent from native range; all populations
the result of introductions outside native
range.

Sacramento perch



Visually extinct species

e Species so rare no one sees them any more;
unverified extinction.

IJUCN (1994): a species is extinct “when there is no
reasonable doubt the last individual has died.”



Global (absolute) extinction

e A species which is no longer present in wild or
in captive populations on planet Earth.



How is extinction be determined?

No widely accepted criteria
Consensus of experts

Reported in literature
— Inland Fishes of California

JUCN: 50 years of no detection
USFWS (informal): 20 years



S S

How is global extinction deterimined
officially?

Species listed under state and federal ESAs
Recovery actions falil

5 year review: determined not to be extant
Delisted (de facto extinction)

Feds: Director of USFWS approves decision

State: CDFW petitions Fish and Game
Commission



How extinction is declared

Extant
Listed
Not listed
Recovery actions fail
5 yr review Listing precluded Okay
because extinct
Gone Extant Alternative:
call in the
Delisted De facto God Squad!

Extinction



How should extinction be determined?
A proposal for fish in CA

1. Take all recovery actions
1. Including extreme measures
2. Until they fail

Determine absence from routine surveys

Do intensive surveys in likely & unlikely places
Go back to routine surveys for x generations
Determine likelihood it is still extant

Present findings to Multiagency Committee

Committee makes recommendation to director of
CDFG or Fish and Game Commission

8. Governor declares extinction

-

110



1. Take all recovery actions
ordinary and extraordinary

Sacramento winter run
Chinook salmon






3. Intensive surveys in likely and
unlikely places

Make a determined effort to
find extant population



4. Go back to routine surveys for x
generations

 Generation time 1-5 years = 10 generations
* Generation time 5+ years = 5 generations
e |solated or small habitats = 1 generation/year

Coho salmon = 30 years



Declare Extinction

5. Determine species is extinct
experts, modeling etc.
6. Present findings to Multiagency Committee

7. Committee makes recommendation to
director of CDFW or Fish and Game Commission

8. Governor declares extinction



Reconciliation Ecology

An alternative to extinction

e Most ecosystems are novel ecosystems
 Alien species & altered habitats
e Human dominated

e R.E.=Incorporate conservation into human
dominated ecosystems



Reconciliation: Statewide strategy

*GOALS:

A home for every species
—All life history stages

*Best examples of all major habitats
*All streams =living streams
—Natural hydrographs

*Drought preparedness
—Plans for every species

* Drought protection



A home for every species:
Eagle Lake rainbow trout

Eagle Lake, Lassen County









BEST EXAMPLES Yurok Tribal
of major habitats Salmon

Blue Creek Sanctuary



Shasta River : Spring-fed Streams

Cold + high productivity
Resistant to climate change






Environmental Flows Below Dams

Environmental flows
first, then flows for
direct human use

JAN 2014
FOLSOM RESERVOIR, AMERICAN RIVER



LOWER PUTAH CREEK

Regulated by dams
30km Riparian “shred”
Novel Ecosystem

Model for reconciled
aguatic/riparian
ecosystems Feb 2, 2014






MANAGING THE FLOW REGIME FOR NATIVE
FISHES

N=10

Alien Native Alien Native
1991-1998 1998-2008

BEFORE AFTER

127






Re-connect Floodplains

The missing part of salmon habitats.
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Salmon can thrive in rice fields in

winter
Jacob Katz 9 AM Saturday



Native Fish Rescue Facilities

“Emergency rooms” for fish
— Drought

Proposed Rio Vista facility for Delta fishes

“Re-purposing” trout hatcheries
— e.g., Mt Shasta Hatchery

Ponds and other facilities statewide



REMEMBER: ONLY YOU CAN
PREVENT FISH EXTINCTIONS!






	Michael Furniss
	Mary Power
	Peter B. Moyle



