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EXECUTIVE SUMMARY: The Salmon shark (Lamna ditropis), is a large, endothermic predator in the 
coastal waters of Oregon. Though they likely play a significant role in maintaining marine systems, they 
remain virtually unstudied in Oregon. Our goal is to use a number of techniques to study the role of 
Salmon sharks in coastal marine systems of Oregon.  
 
OBJECTIVES: To our knowledge there have been no directed efforts in Oregon to study Salmon sharks. 
This proposal represents the fundamental steps in beginning this research by providing information on 
shark availability and feeding ecology of Salmon sharks. More specifically, our objective are to 1) identify 
logistics of interacting with, tagging and sampling Salmon sharks in Oregon, 2) identify recent prey 
composition from stomach content analysis and 3) use stable isotope analysis (SIA) to identify diet 
composition on longer time scales (weeks to months). These data will be novel in themselves, 
contributing significantly to our understanding of our Oregon marine systems and informative to current 
salmon management strategies. They will also be the foundation of our future efforts to calculate the 
energetic requirements of Salmon sharks and the caloric value of their prey to estimate the consumption 
rates of their prey species. I will use data from this study to leverage more funding for a larger scale study 
of Salmon sharks in the CCR. I will share the findings of this proposed research and the future larger scale 
projects with managers, stakeholders, fishers and the public, in an effort to include the role of large 
marine fish in future the appropriate management of salmon stocks in Oregon.   

 
PROCEDURES: Interacting with Salmon sharks 

To our knowledge, there have been no studies specifically focused on Salmon sharks, their role in 
salmon stock dynamics or specific attempts to catch/tag Salmon sharks in Oregon. Additionally, Salmon 
sharks are not a commercially or recreationally targeted species in Oregon, as they are in Alaska for 
sport/consumption. The bulk of our knowledge of Salmon sharks in Oregon waters comes from occasional 
stranding of animals on beaches, incidental fisheries interactions or information from animals tagged in 
Alaska that later traveled to Oregon. Therefore, there are no established techniques for interacting with 



animals in Oregon for study. Given this, the first objective of our work is to establish predictable pathways 
to access animals from the fisheries.  

Salmon sharks are occasionally taken as bycatch in Oregon fisheries (e.g. hake fishery), but 
because they have no commercial value, animals are often discarded at sea.  Though it is not feasible to 
have a presence on these vessels, it is nonetheless possible to access these animals in two ways.  The first 
is to train and incentivize fishers to sample the animals at sea. I will train them to remove the entire 
stomach for prey analysis and collect blood, muscle and liver samples for SIA (see below for sample 
analysis). Fishers will be compensated for each animal they sample. A second method is to incentivize the 
fishermen to land the sharks whole by paying them a fair market price through the fish houses for each 
animal they bring in. These animals can then be appropriately sampled at the dock. Both of these 
methods will require significant effort to establish relationships with fishers and to train them on species 
identification, sampling methods and storage and negotiate incentives. I have laid the foundation for this 
relationship and training through the NOAA Extension officer in Newport, William Hanshumaker.  

Ultimately I aim to access live animals for blood and muscle isotope samples, stomach analysis 
and, in future work, to attach biologging tags to make direct observation of feeding habits and energetic 
requirements of Salmon sharks. This requires catching animals and releasing them alive. I have been 
catching and tagging Salmon sharks in Alaska since 2012. Given our expertise, our knowledge of their 
seasonality and spatiotemporal preferences and local knowledge, I plan to conduct fishing effort to 
establish methods to reliably catch Salmon sharks, as a proof of concept for future studies. 

We know from our tagging data that sharks are aggregated around Heceta Bank during the 
relaxation period (August-November) and near coastal rivermouths during upwelling (March-July; Figure 
1).  Additionally, fish house processors in Newport dump fish waste from the whiting fishery from May 15 
through September at the 40-fathom depth contour west of Yaquina Lighthouse. This coincides with the 
coastal presence of Salmon sharks and presents a rich resource they likely exploit. Using our lab fishing 
vessel, I will fish for Salmon sharks at these locations using deep drop handlines and baited longlines- 
techniques I have used successfully in Alaska for Salmon sharks and more globally for other species of 
sharks.  

Once animals are caught, they will be brought next to the boat.  Using a tailrope, we will flip the 
animals over in the water and put them into tonic immobility- a sleep like state that sharks experience 
when turned upside down.  Once the animals are in tonic, we will draw blood from the caudal vein and 
take a small biopsy of muscle for SIA.  In future efforts, animals will be tagged with electronic tags at this 
stage. After samples are taken we will flip them upright, remove the tail rope and hook and release the 
animals. 

Stomach contents: 
Stomach contents can illustrate the importance of salmon (and other prey) in the diets of Salmon 

sharks and provide initial estimates of their consumption rates. Stomachs will be collected either at the 
dock when sharks are landed or will be taken by trained fishermen at-sea onboard the vessels. In general, 
50 stomachs will be removed by cutting the pyloric and esophageal sphincters and removing any 
connective tissue. Stomachs sampled at sea will be individually bagged and frozen immediately for later 



analysis. Those landed whole must be preserved in ice or flash frozen while at sea. Once landed the 
stomachs will be removed from the animals and frozen. 

Stomachs will be emptied onto a  sieve and contents will be weighed. Prey will be identified to 
the lowest possible taxon, and when possible otoliths will be used for alternative identification. 
Frequency of occurrence (percent of stomachs which contain a species), percent weight (percent of 
species in the total weight of a stomach contents) and abundance (number of each prey) from each prey 
species will be assessed. From these data I will create a list of prey species for Salmon sharks in Oregon 
and their relative importance. This will be a first step in understanding the role these predators play in the 
ecology of coastal systems and in the dynamics of salmon stocks. 
 
Stable Isotope Analysis: 

Biogeochemical processes related to primary production create isotopic gradients across geographic 
scales, which are reflected in the tissue of animals feeding trophically above producers in these locations. 
As such, these species show a unique isotopic signature in their tissue based on their geographic locations 
and prey base, which is propagated predictably up the food-web. SIA is a technique that uses the ratio of 
heavy to light isotopes present in tissues as an intrinsic marker that can be used to understand the 
foraging ecology of an organism. Different tissues have different isotopic incorporation rates, which can 
be used to show dietary use over varying temporal scales. In animal ecology, the fractionation of nitrogen 
(δ15N) and carbon isotopes (δ13C) have been used to examine diet, foraging ecology and food-web 
structure. Given the slow growth rates of most sharks, white-muscle tissue is viewed as a slow integrating 
tissue, providing information on long-term feeding habits (months), whereas plasma and liver have higher 
integration rates, providing information on more recent prey consumption (weeks).  

In order to characterize the role of Salmon sharks on salmon stocks in Oregon it is critical to 
understand the sharks’ current exploitation rate and longer dependence on salmon and other prey. 
Therefore, I will collect samples of muscle (slow isotope integration for long-term feeding habits) and liver 
and plasma (fast isotope integration for recent prey composition) from 50 sharks to look at their feeding 
habits between different time scales. Liver and plasma samples will be used in conjunction with stomach 
content analysis (see above) to understand the sharks’ feeding ecology when they are residing in coastal 
Oregon. Muscle samples will be analyzed to determine the input of salmon and other prey species in the 
sharks’ long-term diet.  Tissue samples will be analyzed by Dr Aaron Carlisle at the University of Delaware, 
an expert in SIA of feeding and movements in Salmon sharks. 
 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: White the pandemic initially stalled efforts to 
execute this project, we have recently made some major strides. This fall we collected stomachs 
and tissue samples from 18 Salmon sharks in Oregon, Washington and Alaska via relationships 
with observer programs and NOAA scientific cruises. In Dec 2021, Dr McInturf was able to 
successfully leverage this ARF funding to secure a two-year postdoctoral fellowship with CICOES- 
a cooperative program with University of Washington, University of Alaska, OSU and NOAA. Dr 
McInturf will be focused on this project for the entirety of her fellowship. Dr McInturf is now 
leading a team of undergradautes to conduct the foraging analyses on these stomachs. We have 
fully analyzed two stomachs and plan to have all 18 analyzed by May when we expect more 
samples from partners (Objective 2).  
 We created partnerships with two salmon fishermen, one in OR and one in WA, to 
conduct surveys and tag sharks this summer when the Salmon sharks are present. This is a 
significant step in Objective 1.   



 We collected 32 tissue samples and sent them to Dr Carlisle at the University of Delaware 
for Stable Isotope Analyses (Objective 3).  We hope to get those results back in the coming 
months. 
 
ADDITIONAL/FUTURE FUNDING POSSIBILITIES: ARF funding and the sampling regimes 
established through this project contributed to Dr McInturf’s successful CICOES post doctoral 
Fellowship (~$200k). Additionally, we were invited to apply for ~$400,000 in NOAA funds for this 
research through the Saltonstall Kennedy grant. ARF funds were used as leverage and provided 
the preliminary data for this application, which we should hear about in May. 
 
 


