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Innovative Approaches to Understanding and Improving 
Salmon-Habitat Relationships

A Concurrent Session at the 34th Annual Salmonid Restoration Conference held 
in Fortuna, CA from April 6-9, 2016.
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Session Overview

 Session Coordinator:

 Cynthia Le Doux-Bloom, 
Ph.D., AECOM

Evolving our science-based understanding of salmon-
habitat relationships is paramount to successful 
recovery. Recovery can be undermined across 
spatiotemporal scales by poor planning, untested 
restoration and hatchery-release practices, and 
competition from introduced species. The purpose of 
the session is to learn about innovative approaches 
currently being piloted or implemented which are 
aimed at increasing our understanding and ability to 
improve salmon-habitat relationships. This session 
will highlight new concepts focusing around timber 
regulation and forest restoration, recovery strategies, 
extirpation prevention, lagoon habitat-use, smolt
release timing, and the impacts of the introduced 
brown trout.
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Presentations
(Slide 6) The Progress and Promise of the Timber Regulation & Forest Restoration 
Program to Implement Planning Watershed Pilot Projects
Richard Gienger, Sierra Club, and Russ Henly, Ph.D., California Natural Resources 
Agency

(Slide 25) Life on the Edge: Recovering Southern California Steelhead
Mark Capelli, South-Central/Southern California Steelhead Recovery Coordinator, 
National Marine Fisheries Service, West Coast Region

(Slide 59) P.A.C.T. – A Trans-agency, Trans-discipline Program to Prevent Coho Salmon 
Extirpation in the Central California Coast
Stephen Swales, Ph.D., California Department of Fish and Wildlife

The Effects of Early Sandbar Formation on the Ecology and Population Dynamics of 
Steelhead and Coho Salmon in the Scott Creek Lagoon
Ann-Marie K. Osterback, Ph.D., Southwest Fisheries Science Center, NOAA Fisheries
*presentation not included

(Slide 90) Effects of Staggered Release Timing of Hatchery Coho Salmon Smolts on 
Subsequent Adult Returns to Scott Creek, California: Spreading Risk to Cope with 
Variable Ocean Conditions
Brian Spence, Ph.D., NOAA Fisheries, Southwest Fisheries Science Center, Fisheries 
Ecology Division

(Slide 115) Assessing the Impact of Brown Trout on the Trinity River, CA
Justin Alvarez, Hoopa Valley Tribal Fisheries



INNOVATIVE APPROACHES
Understanding & Improving 
Salmon‐Habitat Relationships

Cynthia Le Doux‐Bloom, Ph.D.
Senior Fish & Wildlife Scientist 

4



THANK YOU

5



PLANNING WATERSHED PILOT 
PROJECTS
Timber Regulation and Forest Restoration Program

April 8, 2016

Salmonid Restoration Federation 
Annual Meeting

Richard Gienger
Russ Henly
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Overview of Assembly Bill 1492

•Passed in late 2012
•Addressed 3 areas:

• Wildland fire liability issues;
• Extended life of THPs
• Created the Timber Regulation and Forest 
Restoration Program under the Natural 
Resources Agency and CalEPA

7



Timber Regulation and Forest Restoration 
Program

• Four major elements:
• Revenue-generating mechanism
• Direction to: 

• (a) improve the efficiency, transparency, and data collection of 
the State’s timber harvest review team agencies and 
departments; and 

• (b) develop ecological performance measures.

• A forest restoration grant program
• Requirements for periodic reporting to the Legislature
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Timber Regulation and Forest Restoration 
Fund (TRFRF)

• 1% assessment on all lumber and engineered wood 
products sold at retail in California.

• Funding for timber harvest regulation programs at all 
Review Team Agencies shifted to TRFRF beginning 2013.

• Revenues for FY 2014/15: $37 million.

• Fund balance at end of FY 2014/15: $26 million.

• Estimated revenues for FY 2015/16: $40 million.
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The AB 1492 Accountability Triangle
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AB 1492 Program and EMC

11



Planning Watershed Pilot Projects
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Planning Watershed Pilot Projects
• Collaborative and multi-disciplinary (Pilot 
Project Working Group or PPWG);

• Data collection and characterization;
• ID of information and methods used for 
cumulative impacts assessment;

• ID of specific restoration opportunities;
• Explore use of on-line collaborative GIS 
tools;

• Draft concept paper provides details, 
including identifying 6 critical questions.
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Public Process
Held on October 14, 2015

As described in revised version of 
the concept paper.
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Pilot Project Working Group
Composition
• State review team agencies (CAL FIRE, DFW, CGS, 

Water Boards) 
• Federal agencies
• Environmental community
• Timber industry
• Professional foresters
• Scientists
• Watershed restoration practitioners
• Owners or managers of forestland in the pilot watershed
• Tribal representatives
• Fishing community
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Pilot Project Working Group
Selection and Appointment
• Openly solicit nominations and applications;
• Selection and appointment by Natural Resources 

Agency;
• The location and characteristics of the pilot planning 

watershed will be a factor in making appointments;
• Members will be appointed for the duration of the pilot 

watershed; approximately 2 years;
• Reimbursement for travel costs;
• Budget proposal at Legislature to fund and authorize 

per diem compensation to members.
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Pilot Project Working Group
Role of the PPWG Includes:
• Guides the overall work of the pilot project;
• Refines the critical questions;
• Develops a scope of work for the pilot project, including 

types of information to be collected and the products to be 
produced;

• Evaluates information sources;
• Works with the interagency team to ground truth 

preliminary office results and determine if there are 
significant gaps in existing information;

• Identifies restoration opportunities;
• Interprets results and makes recommendations.
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Pilot Project Working Group
Meeting Processes
• Open to public and noticed in advance;
• Meetings will be webcast;
• Use a consensus process to the extent 
practicable.

• Findings and recommendations will be posted to 
the TRFR Program website;

• If needed scientific expertise not available 
through PPWG members or agency staff, we will 
seek provide this expertise through other means.
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Selecting a Planning Watershed:
Introduction

• Narrowed focus to North Coast Planning 
Watersheds

• High level of interest from the public
• Important listed species
• Variety of ownership regimes
• Availability of geologic maps and studies 
conducted within the area
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Final Candidates--
Ten potential
planning watersheds
based on:
• Rate of harvest

• Range of silviculture

• Timberland owners

• Logical watershed 
boundaries

• Selected Campbell 
Creek on Ten Mile
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Next Steps
• Complete revisions to draft concept paper 
based on comments received;

• Put out call for members for PPWG;
• Appoint PPWG;
• Start working!
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Visit our Website

resources.ca.gov/forestry

• Detailed information on our program and 
activities;

• Sign up for our email listserve.
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Thank you!
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Life on the Edge: Recovering 
Southern California Steelhead 

National Marine Fisheries Service 
 
 
 
Fortuna,  California 
April 8, 2016 
 
Mark H. Capelli 
Steelhead Recovery Coordinator 
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Presenter
Presentation Notes
The aim of this talk is to provide an overview of how NOAA’s Southwest Fisheries  Science Center and the Region has approached the recovery of the southern California steelhead through the development of the Southern California Steelhead Recovery Plan.  And specifically how the science informed the basic structure of the plan and the recovery actions that are identified in the plan.  



Southern California Steelhead Recovery Planning Domain 

 
Southern California 
DPS 
 
 
 

 
 

National Marine Fisheries Service 
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Presenter
Presentation Notes
To begin with some background: The species was listed as endangered initially in 1997, with the range of  the  ESU extending from the Santa Maria River in the north to the Santa Monica Mountains in the south. The species was re-listed in 2002, with a southern range extension to the U.S.-Mexico, when the Department of Fish and Wildlife documented a relict anadromous population in San Mateo Creek, San Diego County.



Phase I : Technical Recovery Team 

  

National Marine Fisheries Service 

Phase I: Scientific Framework 
 
1. TRT appointed by Regional Administrator and chaired by Dr. David 
Boughton, NOAA Fisheries Santa Cruz Laboratory 

2. TRT consists of 12 scientists including a representative from the 
Department of Fish and Game 

Dr. David A. Boughton     Dr. .Peter A. Adams 

Dr. Eric Anderson            Dr. Craig Fusaro 

Dr. Edward Keller         Dr. Elise Kelley 

Leo Lentsch         Dr. Jennifer Nielsen 

Katie Perry (DFG)         Dr. Helen Regan 

Dr. Jerry Smith         Dr. Camm Swift 

Dr. Lisa Thompson         Dr. Fred Watson 
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Presenter
Presentation Notes
The recovery planning process began with the formation of NMFS’s Technical Recovery Team for the South-Central/Southern California Steelhead Recovery Planning Domain.The TRT was led by the Southwest Fisheries Science Center in Santa Cruz.  The team was comprised of 12 scientists from the Science Center, academia and two representatives from the California Department of Fish and Wildlife.We also had a senior biologist from the staff of one of the water districts operating a major dam and fish passage facility within the Southern California Steelhead Recovery Planning Area.



Viable Salmonid Population (VSP) 

National Marine Fisheries Service  

Viable 
Steelhead 
Population 
Measures 

Abundance Biological Productivity 

Biological Diversity Spatial Distribution 
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Presenter
Presentation Notes
The TRT based its work on the conceptual framework developed jointly by the Northwest and Southwest Fisheries Science Centers, based in Seattle and Santa Cruz.The conceptual framework identified four basic parameters (which could be expressed as quantitative metrics) for assessing the viability of populations and the ESU/DPS as a whole.The Southern California Recovery Plan reflects these  parameters which are expressed in the viability criteria identified by the TRT.



Phase I: Population Characterization 

Principal Tasks 
 
1.   Characterize historic (unimpaired) O. 

mykiss populations 
 
 
2.   Delineate geographic extent of  each 

historic (unimpaired) O. mykiss 
population 

 
 
 
 

National Marine Fisheries Service 
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Presenter
Presentation Notes
The TRT’s basic tasks were to:1) characterize the historic and current populations: (genetic structure, degree of anadromy, run times, potential independence, etc.); and2) to determine to the extent possible the original or potential geographic distribution of the species, within the Southern California Steelhead Recovery Planning Area, including within individual watersheds.



Phase I: Population Characterization 

Principal Tasks 
 
3.   Estimate potential relative viability of 

each O. mykiss population in an 
unimpaired state 

 
 
4.  Develop scientifically based viability 

criteria for populations and the DPS/ESU 
 
 
 

National Marine Fisheries Service 

30

Presenter
Presentation Notes
The TRT was also tasked with:3) estimating the relative intrinsic potential of historic populations (i.e., in an unimpaired state); and4) developing a set of scientifically based viability criteria for individual populations and the ESU/DPS as a whole.They also attempted to assess potential steelhead over-summering habitat within the recovery planning area, based on the envelop method.The TRT provided a comprehensive scientific frame of reference for steelhead recovery, and identified some research questions relevant to steelhead recovery on the south-central and southern California coast.



Phase I: Population Characterization 

National Marine Fisheries Service 
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Presenter
Presentation Notes
These findings were published in a series of Technical Memorandum over a period of 5 years, from 2005 – 2010.The staff of the Southwest Fisheries Science Center also published during this period a number of scientific papers dealing with the genetic structure and ecological characteristics of the southern steelhead populations.



Principal Findings: Population Characterization 

  Historic distribution of O. mykiss widespread 

 
 

National Marine Fisheries Service 
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Presenter
Presentation Notes
A review of the historic literature, and fish collections in various museums, revealed a record of steelhead, and a significant steelhead fishery along the entire southern California\coast, down into San Diego County.These runs and the steelhead fishery they supported began a precipitous decline following the end of WW II and the construction of local, state, and federal dams to service a burgeoning human population.



Principal Findings: Population Characterization 

  Current distribution of O. mykiss is still widespread 

 
 

National Marine Fisheries Service 
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Presenter
Presentation Notes
The TRT found that the current distribution of steelhead in southern California remained widespread.Runs have been eliminated entirely in about on-third of the watersheds, predominantly in the extreme southern portion of the Southern California Steelhead Recovery Planning Area.And all the annual run-sizes have diminished substantially.



Principal Findings: Population Characterization 

 Above barrier O. mykiss 
most closely related to 
below barrier 
populations 
 

 Above barrier O. mykiss 
(in most watersheds)not 
descendent from planted 
hatchery rainbow trout 

 
 

 

National Marine Fisheries Service 

34

Presenter
Presentation Notes
Extensive genetic work on the current populations of O. mykiss indicates that the fish trapped above impassible barriers are more closely related to fish below those barriers, than to fish in adjacent or nearby watersheds.The obvious implication of this genetic relatedness is that the upstream O. mykiss populations are native relict populations that were derived from the original anadromous populations.They are not introduced populations, through there is a long-history of planting non-native O. mykiss populations within these watersheds to support a summer put-and-take sport fishery.These populations are potential seed stock  for reestablishment of  anadromous runs and figure in the overall recovery strategy for recovery of southern California steelhead.



Principal Findings: Population Characterization 

National Marine Fisheries Service 

Adadia-Cardoso, et al. 2016 
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Presenter
Presentation Notes
A more recent genetic study has been made of the populations at the southern end of the ESU/DPS, where the expression of anadromy may naturally be constrained by hydrology and distance to upstream spawning and rearing habitat.The study found that  a majority of sites within the two southernmost Biogeographic Population Groups contained lineages derived from hatchery stocks of  rainbow trout rather than native coastal steelhead lineages, representing “almost complete introgression or replacement of native fish by introduced hatchery rainbow trout . . . “ However, three major watersheds contain significant evidence of native steelhead ancestry: 1) San Luis Rey River, 2) Santa Ana River, and 3) the San Gabriel River.



Principal Findings: Population Characterization 

 O. mykiss populations 
above artificial barriers 
have the potential to 
resume an anadromous 
life-history 

 

 Above artificial barrier 
    O. mykiss are an integral  

component  of 
anadromous  populations 

 

     
  

National Marine Fisheries Service 

Mission Creek: Anadromous & Resident 
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Presenter
Presentation Notes
A number of studies (Thrower, et al. 2004a, 2004b, Zimmerman and Reeves 2000) have demonstrated that O. Mykiss populations that have been land-locked above impassible barriers have the capacity to resume an anadromous life-history when afforded access to the ocean.The production of smolts from reaches above high dams where anadromous steelhead have been excluded for many decades have been observed in a number of southern California watersheds.  A few adfluvial populations are known from several watersheds, where native anadromous O. mykiss have been trapped behind dams constructed over 80 years ago.Since these native O. mykiss constitute the majority of fish remaining in some watersheds, and the only fish remaining in some of the southernmost watersheds, they have been treated in the recovery plan as an integral part of the recovery strategy in the Southern California Steelhead Recovery Plan.



Principal Findings: Population Characterization 

National Marine Fisheries Service  

Variable Life-Histories: 
 
Anadromous 
 
Fresh-Water 
 
Lagoon-Anadromous 
 
Variations 

Fresh 

 Marine 

Brackish 
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Presenter
Presentation Notes
Since the classic study by Shapovalov and Taft of the steelhead populations in Waddell and Scott Creek watersheds, its has been recognized that steelhead exhibit a highly variable suite of life-history paths.  More recent studies by Bond, Hayes, and Boughton, Sloat and others have further elaborated on this variability.Bond and Hayes’s studies of lagoon use in Scott Creek have illuminated the complex    ways rearing juvenile can move between estuarine and freshwater environments.  Similarly, Boughton's study of rearing O. mykiss in intermittent reaches and perennial mainstem sections of Arroyo Seco has shed light on the role of  these freshwater habitats.This diagram deviates from the simple life-cycle circle, and attempts to capture some of that diversity of the species movements between fresh, brackish and marine aquatic habitats in completing its life-cycle.



ESU-DPS Viability Criteria  

Basic  Recovery Goals 
 
 Preserve over-all species diversity (genetic, 

phenotypic, life-history) 
 

 Prevent extinction of the DPS due to catastrophic 
disturbance (wildfires, flooding, droughts) 

 
 Note: 1000-year recovery planning time-frame 

National Marine Fisheries Service 
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Presenter
Presentation Notes
The TRT adopted an explicitly evolutionary perspective on the recovery and conservation of the southern (and south-central) steelhead populations: what enabled these populations to persist over extended periods of times, in a wide variety of environmental settings and conditions, some of them unfavorable (even lethal) to individuals within a population.The  most basic steelhead recovery goals are to 1) preserve the species natural diversity, and 2) to prevent the extinction of the DPS by natural catastrophic disturbances e.g.,(fire, debris flows, droughts, flooding) through a landscape wide recovery strategy.It was expected (likely probable) that individual populations would be periodically extirpated, but as long as at least one population persisted over the 1000-year planning time frame in each of 5 biogeographic regions, the viability of the DPS as a whole would be assured.  And just as importantly, its evolutionary potential would be preserved.



ESU-DPS Viability Criteria 

Basic Strategy 
 

 Restore O. mykiss populations in 
    representative diverse biogeographic regions 
    (diversity) 
 
 Restore multiple O. mykiss populations in 

each biogeographic regions (redundancy) 
 

National Marine Fisheries Service 
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Presenter
Presentation Notes
To achieve recovery of southern steelhead the TRT explicitly put preservation of the diverisity at the center of the recovery strategy.A corrollary to that basic evolutionary perspective was the restoration of multiple populations in each of the 5  Biogeographic Population Groups which were identified within the Southern California Steelhead Recovery Planning Area.



ESU-DPS Viability Criteria 

Southern California 

Biogeographic 

Population Groups: 

1 - Monte Arido 

2 - Conception Coast 
3 - Santa Monica Mountains  

4 - Mojave Rim 
5 - Santa Catalina Gulf Coast   Coast 

National Marine Fisheries Service 

 
 

Monte Arido 

Conception Coast 

Santa Monica 
    Mountains 

Mojave Rim 

Santa Catalina 
   Gulf Coast 
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Presenter
Presentation Notes
These five Biogeographic Population Groups were identified based on a suite of physical, hydrological, and biological characteristics.  These 5 Biogeographic Population Groups include short coastal watersheds, extensive inland watersheds, and rivers and streams with different gradients and estuarine sizes and types.Each of the Biogeographic Population Groups presents a distinctive selective regime, which is intended to represent the natural ecological diversity of the Southern California Steelhead Recovery Planning Area.



ESU-DPS Viability Criteria 

National Marine Fisheries Service 

 Relative Intrinsic  Potential Viability 

San Dieguito River 41

Presenter
Presentation Notes
The TRT assessed the suite of historic steelhead bearing watersheds to determine their potential role in the recovery of the Southern California Steelhead ESU/DPS.A modified version of the envelope method was used to determine the relative intrinsic potential of each watershed to support an independent population.The method  identified the  historic location, distribution and extent of suitable steelhead habitat (particularly over-summering habitat) within the Southern California Steelhead Recovery Planning Area. It is based on information of observed associations between fish and environmental factors such as: stream gradient, summer mean discharge and air temperature, the ratio of valley width to mean discharge, and the presence of instream alluvial deposits.



ESU-DPS Viability Criteria  

National Marine Fisheries Service 

42

Presenter
Presentation Notes
The Southern California Coast Steelhead ESU/DPS includes over 50 watersheds.Of these, 33 watersheds were identified as high priority watersheds for recovery. Those identified as core watersheds are distributed across the entire geographic area covered by the ESU-DPS.



ESU-DPS Viability Criteria  

National Marine Fisheries Service 

DPS Level – Viability Criteria 
 
 Minimum number of 

populations in each 
biogeographic region 
 

 Minimum geographic 
separation (wildland fire 
analysis) 
 

 BPGs Exhibit life history 
diversity 

< 5% extinction risk in 1000 years 43

Presenter
Presentation Notes
The TRT recommended a minimum number of restored population in each Biogeographic Population Group.It also identified which populations or watersheds should be the focus of recovery actions.This was based on the intrinsic potential rating of each population, and a fire frequency analysis which established a minimum separation between wildfires, and hence the number of high priority core populations within each Biogeographic Population Group.The recovery planning time-frame for a viable ESU/DPS is 1000 years.



 Run Size: N > 4,150 annually  
 
 < 5% extinction risk in 100 years 
 
 Persistence: Multi-Decadal oceanic and climatic 

cycles  
 
 Anadromous Fraction: 100% 
 
 Hatchery Influence : < 5% 
 

               Population Viability Criteria   
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Presenter
Presentation Notes
The TRT also identified population viability criteria: these were provisional, and essentially took two forms, prescriptive (or quantitative), and performance (or non-quantitative) criteria.  The precriptive critieria, such as the run size, were conservative and based on a modified form of a random-walk with drift model, using data for relevent metrics drawn from populations outside of the Southern California Recovery Planning Area where such population data existed.The performance based criteria established broad standards such as acceptable risk of extinction with a time-frame, but require further research and monitoring to translate into quantifiable criteria.The provisional criteria also assume that the run-size consists entirely of anadromous fish, with non-anadromous fish excluded from the criteria.  This may not be an appropriate criteria given the intergral nature of the non-anadromous and anadromous populations within a watershed, but requires further research.



Population Viability Criteria 

National Marine Fisheries Service 
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Presenter
Presentation Notes
One of the fundamental issues which the population viability criteria deals with is the natural variability in the annual run-size of the anadromous form of O. mykiss. This run-size variability itself likely varies between individual watersheds, and may exhibit the highest variability at the extreme southern end of the species range near the U.S. Mexico Border.  Irregular runs (perhaps coinciding with El Nino events) and periodic local extinctions may be part of the natural selective regime at the southern edge of this species range.The provisional prescriptive criteria was intended to establish a 20 year running mean that would ensure that annual run-sizes of individual populations (in most cases) would not drop to zero.This criteria is confounded by several unknowns: 1) the actual natural fluctuations in run-size, in an unimpaired population; 2) role of the non-anadromous form of O. mykiss in maintaining the anadromous form (and vice-versa); 3) the dispersal of  individuals to other non-natal watersheds; and 4) the extent to which a suite of closely spaced watersheds may support a meta-population that contributes to viability in different ways.



Steelhead Recovery Planning Recommendations 

National Marine Fisheries Service 

Ecosystem-based management of sediment  and 
hydrographic regimes  
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Presenter
Presentation Notes
The TRT stressed the importance of basing recovery actions on the restoration of natural processes, rather than a set fixed of ideal habitat conditions.  In particular, sediment regimes that promoted the natural complexity of riverine features important to steelhead (and other native aquatic organisms) were viewed as critical to recovery. Hydrologic regimes that mimicked natural flow patterns – including the timing, magnitude, duration, and change of rate of flows - has been identified as an over-arching goal of individual recovery actions dealing with dams, diversions, and groundwater extraction programs.Infrastructure development that allows rivers to naturally evolve are preferred to static habitat objectives.  Cluer and Thorne’s recent paper: “A Stream Evolution Model Integrating Habitat and Ecosystem Benefits” provides the conceptual framework for this approach.



Steelhead Recovery Planning Recommendations 

National Marine Fisheries Service 

Identify and maintain sustainable refugia against severe 
droughts and heat waves   

Sespe Creek 

San 
Gabriel 
River 

Santa 
Margarita 
River 
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Presenter
Presentation Notes
The TRT also provided a set of general recommendations to focus recovery efforts within the Southern California Steelhead Recovery Planning Area.Refugia habitat for rearing juvenile steelhead is critically important because it is frequently the most limiting factor in the life-histories of both anadromous and non-anadromous O. mykiss.It may also be important in promoting the anadromous form, which is the form that is federally listed, and which much be recovered in order for the species to be down listed or delisted. Recent studies of both mainstem and estuarine rearing habitats have documented the rearing growth potential of these types of habitats.Finally, protecting and restoring refugia habitat will become increasingly important with expected warming and drying trends associated with projected climate change.



Steelhead Recovery Planning Recommendations 

National Marine Fisheries Service 

Secure and improve estuarine/lagoon habitat 

Ventura River Estuary Tijuana River Estuary 
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Presenter
Presentation Notes
Estuarine studies have been shown to promote accelerated growth rates for rearing juvenile steelhead, which can enhance survival  and hence the return rates of adult anadromous fish.  The research has been focused on central California streams, with only a few studies of southern California streams (e.g., Bond, Hayes, Kelley). These studies have suggested that rearing juvenile steelhead utilize estuaries in complicated ways, repeatedly moving between estuarine and upstream freshwater habitats, as habitat conditions change seasonally.    The roles of estuaries is likely to vary between watersheds.Recently published work by Osterback and others have documented that modern predation risk from artificially increased western gull populations is about 2.4 times higher than historically.



Steelhead Recovery Planning Recommendations 

National Marine Fisheries Service 

Conduct steelhead population monitoring and research 

Ventura River Estuary Coyote Creek 

49

Presenter
Presentation Notes
The TRT has based its recommendations on what we presently know about southern California steelhead biology, but has not overly-relied on studies from other geographic areas with widely different habitat conditions, including geology, hydrology, vegetation, and general climatic conditions.It has identified population monitoring requirements to better assess the status of individual populations and the ESU/DPS as a whole,  as well as a set of research issues which require further study to refine the viability criteria, and to more precisely direct recovery activities.



Southern California Steelhead Monitoring 

National Marine Fisheries Service 

Current Monitoring/Surveying Efforts 
 

 Santa Ynez  
 Carpinteria 
 Ventura 
 Santa Clara 
 Malibu Creek 
 Topanga Creek 
 Sa Juan 
 San Mateo 
 Santa Margarita 
 San Luis Rey  
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Presenter
Presentation Notes
Monitoring of the viability metrics is limited within the Southern California Steelhead Recovery Planning Area. The Southern California Steelhead Recovery Plan identified a set of core populations and locations for life-cycle monitoring stations that must be monitored to determine the progress towards recovery and the status of the DPS as a whole.The California Coastal Monitoring Plan identifies some basic protocols but does not provide detailed guidance for monitoring the southern populations.  A sub-committee of CDFW and NMFS staff is currently working on refining protocols for redd surveys, use of DIDSON  cameras, and tagging.  A pilot life-cycle monitoring program is being developed for the Ventura River system which could be expanded to the other core watersheds.



National Marine Fisheries Service 

Southern California Steelhead Research 

Priority  Research Topics 
 
 Expression of life-

history forms 
 
 Dispersal between 

watersheds 
 

 Role of intermittent 
streams 
 

 Role of 
lagoons/estuaries 

Sweetwater River 
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Presenter
Presentation Notes
NMFS convened a southern steelhead research and monitoring colloquium at the National Center for Ecological Synthesis and Analysis (NCEAS) in 2014.  The group explored the research needs of southern steelhead and identified a number of areas of research.Some progress has been made in several of these areas:Expression of life history forms: the genetic basis of cross-over from anadromous to non-anadaromous life-history is the subject of active research.  Pearse and others have been exploring a genetic component (chromosome Omy5) which has undergone an apparent inversion in some fish and not in others. While both chromosome types occurs in anadromous and non-anadromous waters, one chromosome type dominates sites in anadromous waters.Role of intermittent streams: Boughton has explored the role of intermittent stream reaches – common in the southern portion of the O. mykiss range, and found  hydrological conditions spatially segregate spawning and rearing habitat, with reaches having suitable spawning gravels, tending to occur in intermittent reaches.  Larger fish over-summering in perennial mainstem reaches re-occupied re-watered intermittent reaches in the late fall, taking advantage of reduced competition and abundant food resources.



Steelhead Recovery Planning 

National Marine Fisheries Service 

 
 

 
 
 

Phase II 
Recovery 
Plans: 
Templates  
for  
Recovery and 
De-listing 
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Presenter
Presentation Notes
The publication of the Southern California Steelhead Recovery Plan in 2012 brought together the current research and recommendations of the TRTThe plan:summarized the basic biological and ecological characteristics of the species; identified the factors leading to its decline; provided an individual watershed assessment of the current threats;identified the provisional recovery goals, objectives and criteria; andidentified both DPS wide, and watershed specific recovery actions (along with a preliminary cost and time-line)



Steelhead Recovery Planning 

National Marine Fisheries Service 

THREAT 
SOURCES 

Threat Source Rankings:  San Luis Obispo BPG Component Watersheds (north to south) 
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Presenter
Presentation Notes
A watershed-wide threats assessment was conducted for each of the core watersheds that were included in the DPS-wide viability criteriaThe threat’s assessment used  the Nature Conservancy's CAP workbook program – with modifications made to reflect relevant factors to steelhead.As part of the analysis a set of reference values were developed to reflect watershed characteristics and aquatic habitat features in the Southern California Steelhead Recovery Planning Area.



National Marine Fisheries Service 

 Volitional fish passage 

 Flow  restoration 

 Flood control management 

 Riparian corridor  restoration  

 Sediment restoration  

 Non-native species control 

 Estuary restoration 

High Priority Steelhead Recovery Actions 

Ventura River 1946 
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Presenter
Presentation Notes
The Recovery Plan identified a suite of recovery actions that focus on the restoration of natural processes that restore basic habitat features.These include the capacity to naturally maintain hydrologic, hydraulic, morphologic, and vegetative attributes of the river or stream during each stage of a river’s evolutionary cycle.



National Marine Fisheries Service 

Steelhead Recovery Planning 

Other Federally 
Listed Species 
Species of 
Special Concern 

Pacific Lamprey 

Tidewater Goby Snowy Plover 

California Red-legged Frog 

Arroyo Toad  55

Presenter
Presentation Notes
One consequence of this  physical processes-based approach to recovery activities is to restore ecosystem functions which support other state and federally listed species.California has one of the highest levels of endemism in the United States, and has more species listed species (400+), than any other state.



Southern California Steelhead Threats 

National Marine Fisheries Service 

Santa Ana River 

Arroyo Trabuco Creek 56

Presenter
Presentation Notes
While there are many threats facing Southern California Steelhead, two stand out: impediment to fish passage and alternation of the natural flow regime.Steelhead are a highly migratory species.The Recovery Plan emphasizes the restoration of volitional fish passage through the removal or modification of dams, diversions, road crossings.It also identifies the importance of restoring natural flow regimes, not only to allow migration, and provide for spawning and rearing habitat, but to promote the important physical habitat forming functions of  river and stream flow. The work of Brian Cluer and David Boughton on river evolution and flood plain rehabilitation are notable examples of recent work in this area.
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Presentation Notes
The effort to restore southern California steelhead generally has public wide-spread support, and  generally gets favorable press and media coverage.  However, there are, as might be expected, some nay-sayers. But even those are relatively benign.
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Mark H. Capelli 
Steelhead Recovery Coordinator 
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P – PRIORITY

A – ACTION

C – COHO

T – TEAM

60



Conservation Status of CCC COHO 
Salmon 
First listed as ESA 
Threatened in 1996
In 2005 CCC coho 
were reclassified as 
Endangered under 
both ESA and 
CESA
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Central California Coho Salmon –
heading towards extinction?

“
Status: Highly vulnerable to 
extinction within next 50 years. 
Present trends suggest that most or 
all populations in small coastal 
streams will disappear in next 25‐50 
years without increased intervention 
and protection of watersheds.”
Moyle et al. 2008.

“

62



CDFW Coho Recovery Plan, 2004
 Coho salmon 
populations throughout 
California have declined 
considerably over recent 
years

 “Coho salmon in the CCC 
Coho ESU are in serious 
danger of extinction 
throughout all or a 
significant portion of 
their range.”
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Recovery Strategy 2015 Update 
The numbers of adult 
coho salmon in 
monitored streams in 
the SONCC and CCC 
ESUs have continued to 
decline since 2004.
The overall picture of 
coho salmon in 
California is one of 
severely depleted 
populations, particularly 
in the southern part of 
the range. 
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NOAA CCC Coho Recovery Plan, 2012

“The impending 
extinction of CCC coho 
salmon is a call to shift 
our focus from long 
term recovery to include 
a short term strategy to 
prevent extinction. The 
situation is dire, but not 
hopeless.”
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CCC Coho ‐ NOAA Fisheries ‐ 2015 
‘Species in the Spotlight’
Coho salmon in the 
Central California Coast 
ESU are one of 8 species 
highlighted nationally in 
this new program

This designation seeks to 
highlight species which are 
most at risk of extinction 
and to target efforts vital 
for stabilizing populations 
and preventing extinction

Main themes ‐
Conservation hatcheries, 
habitat restoration and 
monitoring
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PACT was formally 
established in 2013 by 
CDFW & NOAA Fisheries, 
but the ongoing drought 
has delayed progress

Mission is to prevent 
further extirpations of 
coho in the CCC ESU
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PACT Structure
 The structure of this effort involves the formation 
of a Priority Action Coho Team (PACT) organized 
and managed using a three‐tiered system 
including: 

1) A series of Technical Work Groups (TWGs) 
comprised of representatives of agencies, private and 
public stakeholders
2) A joint CDFW/NOAA Coordination Group
3) A joint CDFW/NOAA Management Committee 
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PACT Objectives & Function
Objectives : To develop and implement priority short‐
term actions which will prevent the local extirpation 
of coho salmon populations in the CCC Federal ESU

Who is Involved? Federal and State agencies (NOAA, 
CDFW), NGO’s, Water Agencies, other stakeholders

Progress to date: Coordination and management 
groups have been set up and have met to decide on the 
course of action

Technical Work Groups have been set up and have 
developed a list of proposed recovery actions
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PACT Technical Working Groups
1. Habitat Protection 

and Restoration 
2. Captive Rearing, & 

Fish Rescue
3. Water Flow and 

Conservation 
4. Regulations, 

Permitting and 
Enforcement 

5. Funding 
opportunities

6. Outreach and 
Education. 
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Roles and Tasks of Technical Work 
Groups

To identify the highest priority restoration 
actions for immediate implementation
Prioritize actions which build from State and 
Federal recovery plans
Focus restoration activities on coho declines 
within geographical areas
To report out and produce a list of priority 
recovery actions for implementation
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Habitat Protection & Restoration
Major aim is to develop a 
list of priority habitat 
restoration projects, 
taken from CDFW and 
NOAA coho salmon 
recovery plans, to be 
strategically 
implemented in 
identified CCC coho 
salmon ESU watersheds.
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Goals and Objectives

Coordinate CDFW/NOAA short‐term habitat 
restoration efforts (Core Habitat TWG with Agency 
Support group)
Develop a prioritized list of watershed restoration 
projects for immediate and short‐term 
implementation 
Develop a strategy to implement identified tasks
Submit the products to the Coordination Committee 
to be integrated with the other TWG efforts
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Captive Rearing and Fish Rescue 
To develop a framework 
for captive rearing efforts 
of selected coho salmon 
populations in the CCC 
ESU to prevent their 
extirpation and preserve 
their genotypes for the 
benefit of CCC coho 
salmon ESU recovery.
To create an inter‐agency 
Coho Salmon Rescue 
Strategy for the CCC ESU 
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Goals and Objectives
Coordinate CDFW/NOAA Fisheries coho rescue and 
captive rearing efforts and identify specific entities that can 
assist 

Develop a specific protocol for Central California Coast 
Evolutionarily Significant Unit (CCC ESU) coho salmon 
rescues in accordance with the effective Interagency 
Anadromous Fish Rescue Strategy 

Develop a list of CCC ESU coho populations that may 
benefit from captive rearing

Formulate ESU‐wide recommendations and region‐specific 
recommendations
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Water Flow and Conservation 
To develop a list of actions 
that will result in 
immediate benefits to 
stream flow conditions 
and water quality in CCC 
coho salmon ESU 
watersheds
Implement instream flow 
conservation 
recommendations
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Goals and Objectives
Identify information relevant to instream flow issues 
affecting coho salmon streams and prioritize actions 
based on those findings 
Assess existing stream flow gauging information and 
locations for additional gauging needed in each 
watershed 
Assess existing surface water diversions, 
impoundments and sources of groundwater use and 
the bypass flow conditions associated with them 
Determine available instream flow 
recommendations and completed instream flow 
studies 
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Education & Outreach
To promote outreach 
and education regarding 
CCC coho salmon 
declines and PACT 
activities
Provide guidance and 
liaise with the general 
public on coho recovery 
activities and potential 
involvement
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Goals and Objectives
Conduct internal CDFW/NOAA outreach to 
ensure agency messages are concordant 
Develop outreach products, including; 
standard power point presentations and 
other outreach materials
Outline the use of media, recognition 
programs, interpretive opportunities 
Finalize a PACT logo
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Regulations, Permitting and 
Enforcement 

Objective to identify 
opportunities that will 
facilitate efficient 
permitting of restoration 
projects and 
improvements to 
regulatory mechanisms
Develop Regulation, 
Enforcement, Permitting 
Recommendations
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High Priority Recommendations
Streamline Restoration Permitting 
Improve Communication between 
regulatory and enforcement staff 
Outreach to County District Attorneys to 
ensure case prosecution
Develop a Multi‐Agency Task Force to 
address high priority watershed issues
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Funding
To identify a list of 
potential funding 
sources available for 
coho salmon 
recovery programs 
in the CCC ESU 
Submit applications 
for funding
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Goals and Objectives
Coordinate with all funding agencies to get 
detailed application materials and information to 
compile into a spreadsheet to disseminate to 
restoration partners 
Update this list on annual basis to reflect current 
and outdated opportunities 
Meet with management and coordination group to 
see what interest there is in prioritizing funds for 
projects outlined in other TWG groups
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PACT

KEY ELEMENTS
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Inter‐agency Collaboration
CDFW and NOAA are 
the primary 
coordinating agencies
Will work closely 
together to develop the 
PACT program
Other state and federal 
agencies may also 
potentially become 
involved:
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Trans‐boundary, Trans‐discipline
Transdisciplinary: 
Focus on an issue, such 
as pollution or species 
recovery, both within 
and beyond discipline 
boundaries with the 
possibility of new 
perspectives
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Best Available Science
Adopt best available  
science in developing 
and implementing 
recovery measures
People who refer to 
‘out‐of‐the‐box’ see the 
box ... People who 
don't know the box 
even exists are the 
innovative thinkers
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ANY 
QUESTIONS?
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NOAA Fisheries Service 

U.S. Department of Commerce   │  National Oceanic and Atmospheric Administration   │   National Marine Fisheries Service 

Effects of staggered release timing of hatchery coho 
salmon on subsequent adult returns to Scott Creek, CA: 

spreading risk to cope with variable ocean conditions 

Southwest Fisheries Science Center 
Fisheries Ecology Division – Santa Cruz, California 

 

Brian Spence, Joseph Kiernan, and Erick Sturm 
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Scott Creek coho salmon captive brood program 

Kingfish Flat Hatchery 

Outdoor raceway 

Indoor troughs 

Wild male spawner 

NEED PHOTO OF FED TANKS/FISH 

Saltwater rearing tanks 
NOAA SW Fisheries Sci. Ctr. 91
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Study Design: 2013-2014 

• ~30,000 coho smolts released over 8 weeks (mid-March 
to mid-May) 
 
 
 
 
 
 
 
 
 

 
 

• Batch (week)-specific CWT to assess marine survival 
 

• PIT-tags (25-35%) to track instream movements of smolts 
 

• Weir captures, spawner surveys, PIT-antennas to track 
and enumerate returning adults 
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PIT-tag antenna 
Outmigrant trap 

Release location 
PIT-tagged smolts 
N = ~1,000/wk 

Release location 
CWT-tagged smolts 
N = ~3,000/wk 

Kingfisher Flat 
Hatchery 
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Complicating factors 

• Drought  
- “Holdover” smolts 
- Instream mortality  
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Environment 2013 2014 2015 2016 

Freshwater Year 2 CA drought; 
low spring flows 
and early bar 
closure (June 27) 
 

Year 3 CA drought; 
delayed bar opening 
(Feb 9) and low spring 
flows; very early bar 
closure (May 28) 
 

Year 4 CA drought; 
extremely early bar 
closure (May 16) 
 

> Normal PPT and 
streamflow, but 
intermittent access 
early in season  
 

Marine Cold productive NE 
Pacific 
 

NE Pacific in transition 
from good to bad ocean 
conditions 
 

Record warm temps 
in NE Pacific; many 
signs of stress on 
“subarctic” species 
off the West Coast 
 

A still warm and 
unproductive NE 
Pacific?? 
 

Coho response 

2013 Release Coho 
 

Smolts                    2-yr fish                                 3-yr fish 

2014 Release Coho 
 

Smolts                          2-yr fish                              3-yr fish 
 

Environmental Timeline 
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2015 Release Coho 
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2016 Release Coho Smolts?? 
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Evaluating the Impact of Brown 
Trout on the Native Fishes of the 
Trinity River in Northern California

Justin Alvarez
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Scourge of the Trinity RiverHarmelss Exotic??
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Invasive Species

An invasive species is a plant or 
animal that is not native to a 
specific location (an Introduced 
species); and has a tendency to 
spread, which is believed to cause 
damage to the environment, 
human economy and/or human 
health.

February 1894
20,000 brown trout eggs brought into California
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• 715 sampled
• 189 empty 26%
• 298 had fish in their stomach 42%
• 33 had identifiable Coho salmon 5%
• 26 had ammocetes 4% 

• but in 2016 right after rain 19 of 116 ~ 16%

Diet Proportions
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Theoretical caloric need

2015 population estimate N=1500
Size range from 20-80 cm in 5 cm bins
Number per bin based on frequency histogram
Assumptions

Temperature at Douglas City
No change in mass from January 1 to December 31 
Fish weight in each bin is predicted from the middle FL value
The mass consumed is of similar energy density to the brown 

trout that ate it
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Theoretical caloric need

Brown Trout Biomass – 1611 kg
Amount Consumed – 9678 kg

If eating only 120mm fish ~20grams = 483,900 fish
If broken out by the proportion that ate fish = 203,238 fish
If only inverts= 13,385 kg of mayflies/stoneflies

~9,000,000,000 individual inverts

300k hatchery coho
4.6 mil hatchery chinook
800k hatchery steelhead

130



Management Considerations

• Coho are disproportionately impacted
• Brown trout can be managed through fishing regulations and active 

suppression if political will is there
• Given over $150 million dollar investment in recovery of native fishes 

and a small but active recreational fishery, how do you balance 
restoration goals and recreational fishing interests?

• Would resident rainbow trout populations fill the ecological niche 
currently filled by brown trout if suppression was implemented?  
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Questions?
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