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FISH FOR THOUGHT
Pacific herring are an integral component of  
marine ecosystems from Southeast Alaska to 

Northern California, providing a key source of  
food for marine predators, and supporting 

commercial and subsistence fisheries for coastal 
communities.1 Despite management initiatives, including 

regional fishing closures, estimated spawning biomass in the Central 

Coast has declined through the past decade.2 Furthermore, local 

knowledge indicates that the distribution of  spawn events has 

contracted in this region since the 1970s. Concurrently, herring 

catch in British Columbia has undergone major declines over the 

past 50 years. This has prompted coastal communities and scientists 

to examine the strength of  evidence for ecological and socio-

economic causes and consequences of  this decline.

This research program was based in Waglisla 
(Bella Bella), on the Central Coast of  British 
Columbia, Canada. Field Research was 
conducted at sites in nearby channels (Troup 
Pass, Gunboat Pass and Spiller Channel), 
while all Traditional Ecological Knowledge 
(TEK) interviews were conducted in Waglisla.

Study Region

Clark Housty Mark Wunsch and Davie Wilson Anna Gerrard, SFU

 Stefan Dick, UBC 

Field Crew

Dr. Margot Hessing-Lewis, Dr. Anne Salomon, 
Britt Keeling, SFU



         H a k a i  N e t w o r k  ◇  C o a s t a l  M a r i n e  E c o l o g y  C o n s e r v a t i o n  L a b  ◇  S i m o n  F r a s e r  U n i v e r s i t y

HERRING SCHOOL FIELD REPORT

1. How has the geographic distribution of herring spawning grounds changed through time? 
     We travelled to Bella Bella in order to understand how the geographic 

distribution of  herring spawning grounds has changed through time on the 
Central Coast.  During our visit, we had the privilege of  interviewing 28 

Heiltsuk knowledge holders on the locations of  past and present herring 

spawning events in the Heiltsuk traditional territory.  Over the course of  each 
interview, a map was produced  depicting the locations of  herring spawn 

observations by decade.  Since departing Bella Bella, each map has been 
digitized and used to create a cumulative map of  herring spawning locations by 

decade.  We are currently analyzing the herring spawn locations to determine 

how these locations have changed through time in the Heiltsuk traditional 
territory.  Preliminary results suggest that the extent of  herring spawning events 

has decreased by approximately 50% over the last 40 years.  In this study, local 
knowledge provides an alternative, multi-decade data set, with detailed spatial 

coverage of  the region. !This data set, in conjunction with DFO (Department of 

Fisheries and Oceans) data, will help increase our understanding of  the long-
term spatial dynamics of  Pacific herring on the Central Coast.

2. How do herring spawning events affect ecosystem processes and food webs in nearshore 
habitats? 

During herring spawn events, herring migrate from their feeding grounds to nearshore areas, where their roe and milt are 
deposited. We are interested in determining if  this migration can affect local ecosystems by increasing the amount of  available 

food and nutrients.

This year, we!used kelp to monitor the effects of  herring spawn events on primary production; an important ecosystem 
process. We used kelp growth rates to measure primary production, and found that spawning events were related to decreased 

light levels, and also associated with changes in kelp biomass at some of  the spawn sites. In future research, we aim to 
investigating the role of  light, as well as nutrient-limitation on primary production in greater detail.          

       Additionally, we were interested in the food web effects of  herring spawn. We documented the 

change in abundance of  seabirds, marine mammals and fish at sites with and without spawn. We 
found that certain seabirds (i.e. gulls and scoters) increased in abundance following spawn 

events.!For the fish, we analyzed their stomach contents and took tissue samples for future isotope 
analyses. We're interested in determining if  their diets change to take advantage of  the presence of 

herring roe. We were very excited to find that fish stomachs contained herring roe at all sites where 

a spawning event was recorded. These studies are providing critical insight into the role of  herring 
spawning events on ecosystem processes and food web dynamics, which is crucial to documenting 

and understanding the importance of  this fishery. 

FISHING FOR ANSWERS
The overarching goal of  this research program is to understand the social and ecological causes and consequences 

of  declining herring populations. We hope to inform ecosystem-based approaches to management that support both 
ecological and social resilience among coastal communities. In an effort to advance this goal, our pilot study focused on 

three specific research questions during the 2011 field season:

William Gladstone sharing his knowledge on 
where he has observed herring spawning in his 
lifetime. Photo: Anne Salomon

Rockfish stomach contents 
containing herring roe
Photo: Margot Hessing-Lewis
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Science Outreach
While in Bella Bella, we had the opportunity to 
introduce some students from the local school to our  
research. We discussed our main research questions 
and methods, showed them maps depicting 
Heiltsuk traditional ecological knowledge of  
herring spawn locations, and also visited the 
nearby dock to check on a pilot egg layer density 
experiment. Lastly, the students got to get their 
hands dirty dissecting rockfish. They identified and 
removed tissues we use for isotope analysis, as well 
as tried their hands at digging for otoliths. It was a 
pleasure to share our research with some youth 
from the community and encourage them to keep 
asking questions about their local ecosystem. 
Hopefully this is the start of  a continuing 
relationship with the school and will lead to more 
interactions in the future.

Photo: Chris Williamson

HERRING SCHOOL FIELD REPORT
3. What are the primary physical and biological                     
causes of herring egg loss in nearshore ecosystems? 

Herring populations fluctuate with various environmental factors.  

Due to their long incubation period at relatively shallow depths, herring 
eggs are susceptible to a variety of  predators. 

     We conducted an experiment to determine the 

quantity and rate of  herring roe consumption by 
marine predators. We based our experimental design 

on the traditional Spawn on Kelp (SOK) fishery.  
Standardized pieces of  roe on kelp were enclosed in 

predator exclusion cages suspended at different 

depths throughout the water column. 
      We monitored them over a two week period  

and observed that predation 
throughout the water 

column had a significant 

effect on herring egg loss in 
the time following a spawn event. Uncaged 

samples experienced an average percent egg cover 
loss rate of  32% day-1, while those protected from 

all predators decayed by 0.3% day -1. Samples in 

the benthic environment were found to have a 
more dramatic average egg loss rate (35% day -1) 

than those at the surface (1% day -1). 
Further understanding the magnitude of  

herring egg loss to predation could better inform current stock models and 

promote comprehensive and effective management.   

BACK TO SCHOOL
      Evidence from this pilot study highlights that Pacific herring and their spawn provide a 

seasonal pulse of  resources to a variety of  predators, and that these spawn events can have both 

physicochemical and biological effects on nearshore systems. Changing patterns of  herring 
spawning may affect other ecosystem processes, such as primary production, as well as species 

abundance and feeding patterns associated with spawn events.  
      We hope to demonstrate that herring provide a key socio-ecological link in coastal B.C., one 

that has not previously received sufficient research attention. Herring spawning events are 

tightly intertwined with local communities, and changes in the magnitudes and location of  
spawn events affect the whole ecosystem, including human access and use of  this important 

resource.  
      In addition to furthering our analysis from the 2011 field season, we continue to plan for the 

next field season and expand this collaborative work on the Central Coast. Our understanding of  this complex system will 

advance our ability to better inform current management of  Pacific herring, with aims of  future stock recovery. 

Piece of  enclosed 
roe on kelp 
Photo: Mark Wunsch

Roe on kelp open to 
all predators
Photo: Mark Wunsch

Margot and Stefan hold a 
heavy branch of  roe on hemlock
Photo: Britt Keeling
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