
Members of the GEMM Lab collect photos and 

a tissue biopsy sample from a blue whale in 

New Zealand. Photo: Kristin Brooke-Hodge.

(Director's message continued inside.)

Life Doesn't Always Go As Planned 
Folks are coming up to me and saying, “Congratulations on your retirement,” but this is a little premature. The search 
for a new director is continuing and probably will not be resolved until the new year. In the meantime, the entire Marine 
Mammal Institute group is doing very well. This issue will keep you posted on several of the labs and their progress.

DIRECTOR AND FACULTY HIRING IN PROGRESS
Because my position was both as director and the lead on the Whale Telemetry Group, the College of Agricultural 
Sciences (our administrative unit) has agreed to a search for a new Whale Telemetry Group leader. This is joyous, as we 
want a new whale ecologist–type person on board, and that search will begin soon. 

MARINE STUDIES BUILDING BREAKS GROUND
The marine studies building broke ground on March 15, and until now almost all of the work has been “in the ground.” 
Specifically, they have drilled hundreds of cores 100 feet deep and replaced 25–35% of the extracted sand with concrete, 
which will form the basis of the very stout foundation. This is all a follow up to three different engineering consultations 
about how to build safely in a tsunami inundation zone. I think of it like the weighted keel of a sailboat, which will keep the 
building upright even if the earthquake or wave that may eventually come liquefies the sandy environment. As you may 
have already read, the building will become a vertical evacuation area for up to 900 people on the roof of the third floor, 
which is designed to be above the inundation zone for a tsunami caused after a seismic level 9 earthquake.  
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There are other innovative aspects of the engineered 
design that will ensure the building stays a safe evacuation 
area and perhaps is eventually reusable. 

To get to the roof at a time when elevators and stairs may 
be compromised, the design includes a ramp from the 
ground level that sweeps over the roof of new auditorium 
and rises to the roof level of the three-story building. The 
lower floor will be used for the marine studies program, 
which will include a new liberal arts major in marine 
studies. The second and third floors will be the home of 
research labs and include the MMI. 

One other building attribute is an innovations lab, where 
people can develop new ideas into real equipment. The 
Murdock Trust has facilitated advanced technology in the 
building, and everyone is excited for its opening in 2020. 

It’s a marvelous thing to think that the MMI will now have 
a place to conduct its work as a group, as we are presently 
spread between five different buildings on the HMSC 
campus. We should pick up some added efficiency and 
synergy as a result of that.

WTG TRACKS HAWAII HUMPBACKS
The Whale Telemetry Group this year has concentrated 
on humpback whales in the North Pacific by tagging 
whales in Hawaii, Washington, and Oregon in March, 
August, September, respectively. Everyone “knows” that 
Hawaii animals go to Southeast Alaska, but in our sample 
of tagged whales, none of them did! We had whales go 
to British Columbia, the Aleutians, and Russia, in fact as 
far north as nearly the Bering Strait. WOW! Our analysis 
of these tracks is underway and includes looking for how 
these whales might travel through areas used for Navy 
training as well as National Marine Fisheries Service–
declared biologically important areas. 

Many of the whales were 
equipped with the most 
recent dive-monitoring 
technology, which sends us 
not only the whales’ locations 
but also dive depth, duration, 
and “activity level.” The latter 
is how we figure out when 
the animals are feeding from 

3-axis accelerometers that let us know when whales on the 
move open their massive jaws and dramatically slow down 
as they scoop up food. This proxy for “foraging” is backed 
up by whether whales are traveling (“transiting”) in a linear 
manner (like migrations or moving between feeding areas) 
versus area restricted search, when whales are moving 
back and forth in a small area as they typically do when 
they are in a good feeding area.

DONATED VESSEL SOLD
I am pleased to report that the fishing vessel Olympic, 
donated by OSU alumnus and long-term Lincoln County 
Commissioner Terry Thompson, has been sold to someone 
who will convert it into a yacht. These funds will continue 
to work for the MMI in generating outstanding research 
and educational opportunities.

GRADUATE FELLOWSHIPS ESTABLISHED
MMI is pleased to announce that we now have two 
endowed graduate fellowships started as a result of 
generous donors Larry and Dena Brown and the Dean 
and Shirley Schamp family. The first two recipients, Dawn 
Barlow and Ladd Irvine, started school this fall in PhD 
programs. Thank you to the donors, and congratulations 
to the first recipients. Both fellowships need additional 
funds, so donor gifts here are encouraged.

Thank you everyone for your support of MMI and our 
many worthwhile students and projects. With your help, 
we are making a huge difference in marine conservation, 
management, and understanding marine ecology.  
Because much of our research is applied, we’re also 
making a positive difference in the way humans interact 
with marine mammals. 

Bruce Mate, Director

Architectural rendering of the planned 

marine studies building on the OSU 

Hatfield campus in Newport (Yost Grube 

Hall Architecture).
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Gray whale viewing off the Oregon coast has been 
fantastic this fall, and twice I’ve been able to regale visiting 
family with close-up views of flukes and flippers without 
even leaving shore. My relatives were thrilled to watch 
gray whales feeding among the rocks off Yaquina Head 
and look down on them in the kelp at Cape Foulweather. 
My cousin asked me if these whales live here year-round. 
My answer: “No, not usually, but sometimes!”

The gray whales we see on the Oregon coast in the 
summer are part of the Pacific Coast Feeding Group 
(PCFG), about 200 gray whales that don’t follow the rest 
of the Eastern Pacific gray whales to the Arctic. Instead, 
this small group spends its summer and fall feeding in 
the Pacific Northwest (PNW), from northern California to 
Southeast Alaska. They feed in very shallow water along 
our coast, eating mysid shrimp, amphipods, and even 
ghost shrimp in tidal flats, sucking up these prey items 
and straining out the water and bottom sediment through 
their coarse baleen plates. In the winter, they migrate to 
calving and breeding lagoons along the west coast of Baja 
California, Mexico. 

The nearshore habit of these whales exposes them to 
things that could put them at risk, such as fishing gear, 
vessel traffic, marine energy development, naval activities, 
and even cultural hunting by the Native American Makah 
Tribe on Washington’s Olympic Peninsula. 

In 2009, the Whale Telemetry Group was funded by the 
International Whaling Commission and two Russian oil 
companies (Sakhalin Energy and Exxon Neftgas Limited) to 
tag PCFG gray whales to better understand their summer/
fall distribution and movements. Our successful study 
would demonstrate that our tagging technology was 
feasible for our “abundant” gray whales before tagging 
critically endangered Western gray whales found in the 
Sea of Okhotsk, Russia. Tagging of PCFG gray whales 
continued in 2012 and 2013 with funding from the US 
Navy to determine gray whale use of Navy training ranges 
along the West Coast.

In all, we tagged 35 PCFG gray whales with satellite tags, 
12 off central Oregon and 23 off northern California (near 
Crescent City). Tracking periods ranged from 3 to 383 days 
(the average was 119 days), with total travel distances 
ranging from 42 to 7,222 miles. Eighteen whales migrated 
to Mexico during their tracking periods, all of them going 
to Ojo de Liebre Lagoon, the northernmost breeding  
and calving lagoon for gray whales on the west coast of 
Baja California. 

One particularly notable whale was a male tagged off 
Newport, Oregon, on 2 September 2009. This whale 
(#831) was tracked for more than a year, during which 
it, amazingly, never left the PNW. This was the first 
documentation of a gray whale not migrating south 
to Mexico for the winter. It remained off the northern 
California coast all fall and winter, from September to April. 
The animal spent the spring and early summer moving 
between the central and southern Oregon coast, finally 
settling off Cape Blanco, southern Oregon, for 66 days 
until the end of its track on 21 September 2010, 383 days 
after tagging. So back to my cousin’s question, “Do they 
stay here year-round?” Most don’t, but some do… sort 
of. It depends on what you mean by “here.” Whale #831 

Oregon's Summer Residents 
— or Are They?
Whale Telemetry Group (WTG)
By Barb Lagerquist

A gray whale calf surfaces with its mouth open near Depoe Bay, Oregon. Photo 

by Craig Hayslip, Marine Mammal Institute. 
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definitely stayed in the PNW year-round, but it certainly 
didn’t stay put in one small area during that time. 

To get a better handle on where gray whales spend time 
in the PNW during their summer/fall feeding season, we 
determined areas of intensive use by individuals called 
core areas. When core areas for all whales are mapped 
together they show that the areas of highest use (or “hot 
spots”) for gray whales are the southern Washington 
coast, the central Oregon coast, and especially the 
northern California coast, where core areas for 15 whales 
overlapped (Figure 1).  

The location of a hot spot on the northern California coast 
is not surprising, as many of the whales were tagged near 
there, but it also appears to be a “staging area” where 
whales continue to feed until they migrate south. Twelve 
tags lasted long enough to include tracks of migrating 
whales returning north from Mexico with arrival dates 
ranging from 21 February (while some whales were 
still migrating south) to 18 April. Some of these whales 
headed to more northerly areas (Alaska, British Columbia, 
and Washington) earlier in the feeding season, primarily 
in spring and summer, and then shifted to the south in 
fall and early winter. Three gray whales spent extended 
periods of time in the spring in Southeast Alaska, around 
Icy and Yakutat Bays, identifying these northern areas as 
important feeding habitat for PCFG gray whales.

Whale locations also provide us information about 
the whales’ behavior. Linear tracks are categorized as 
“transiting” (like migration or moving between feeding 
areas) and non-linear or meandering tracks as “localized” 
(suggestive of feeding behavior). Twenty-six whales 
exhibited patches of localized behavior, the durations of 
which allowed us to determine residence times in various 
PNW areas. The area off Point St. George, northern 
California, had the longest residence times, up to 142 days 
at a stretch, followed by Cape Blanco (66 days) and Icy Bay, 
Alaska (55 days). Many of these 26 whales had multiple 
patches of localized locations, in multiple areas in the PNW, 
demonstrating considerable movement between areas, in 
addition to extended residencies. 

Eight PCFG gray whales spent time in the Makah Whaling 
Area off the northwest corner of the Olympic Peninsula, 
Washington (Figure 1). Whales were found in the area 
as early as February through May and were exhibiting 
localized behavior, which demonstrated earlier feeding 
in the year than previously believed. This has significant 
implications to the mitigation efforts employed by the 
Tribe to minimize impacts of their hunting on PCFG  
gray whales. 

Ten PCFG gray whales spent time in the US Navy’s 
Northwest Training and Testing Area (NWTT), which 
extends along the coasts of Northern California, Oregon, 
and Washington, out to approximately 290 miles offshore 
(Figure 1). Gray whale locations occurred in the NWTT 
from January through May, August, November, and 
December, with localized behavior in all but February and 
November. The majority of tagged whale locations are 
fewer than 6 miles from shore; the potential exposure of 
gray whales to Navy activities is thus likely quite small, as 
the eastern boundary of the NWTT is 14 miles from shore 
along much of its length. The exception to this would 
be in the area of Pacific Beach, Washington, where the 
boundary of the training range comes all the way to shore, 
or north of Pacific Beach where the boundary begins  
3.5 miles from shore. 

Figure 1. Feeding season core areas of satellite-tracked PCFG gray whales 

tagged off Oregon and northern California in 2009, 2012, and 2013.



Dr. Daniel Palacios, right, and REU summer intern Taylor Machette, left, 

watch the sea lions at the Newport Bayfront.

bias can be mitigated to improve the applicability 
of the WTG’s tracking data on blue whales for 
population-level studies.

Throughout my internship, I kept in mind the larger-
scale ecological picture pertaining to blue whale 
foraging strategies and migration patterns to justify 
the technical choices I made while analyzing my data 
and interpreting my results. Moreover, I learned 
how to logically implement computational analyses 
on whale telemetry data while addressing the many 
complications that arise when using Argos locations 
from tags (for example, variable tag durations, 
gaps in the location transmissions). I was lucky to 
have spent the summer working on a challenging, 
yet incredibly rewarding, research project that 
introduced me to the type of work I plan to do in my 
future studies and career as a cetacean researcher.
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REU INTERN ANALYZES  
TAGGING BIAS IN DATA
Taylor Machette  
Princeton University
This past summer, I was fortunate to have the 
opportunity to work on a Research Experience 
for Undergraduates (REU) project with Dr. Daniel 
Palacios in the Whale Telemetry Group (WTG). My 
research focused on assessing the extent of tagging 
bias in the WTG’s data set on blue whales tagged 
between 1993 and 2017 in the North Pacific. Tagging 
bias arises from the pattern of tag deployments 
on this whale population, which has occurred in 
relatively few areas along the California coast, where 
blue whales aggregate around prey patches during 
their summer feeding season. The movement data 
obtained from these blue whales may be biased 
because the whales generally remain in these areas 
of profitable foraging for longer periods of time.

To quantify tagging bias, I characterized the 
movement patterns of groups of blue whales relative 
to their respective tagging sites by using metrics 
of dispersal, residence time, and group cohesion. 
I found that tagging bias (represented by lower 
dispersal from and longer residency at tagging sites) 
was highest near the Channel Islands of southern 
California, where most tags have been deployed. 
Additionally, I found that the extent of tagging bias 
varied both between years and between regions, 
which was likely explained by variable environmental 
conditions. My research enabled me to propose 
several recommendations for ways in which tagging 

Gray whale hot spots off southern Washington and 
central Oregon may also put whales at risk from other 
anthropogenic uses of the coastal ocean. Both of these 
areas contain large commercial fishing ports, and the 
Columbia River at the Oregon–Washington border 
represents the busiest river mouth along the west coast 
for commercial shipping. The central Oregon coast is 
also experiencing interest in the development of marine 
renewal energy, with the Northwest National Marine 
Renewable Energy Center (NNMREC) test site facilities 
off Newport. Our tracking results are important in 
determining or mitigating the effects of these potential 

stressors to gray whales, aiding in the appropriate siting of 
coastal development and helping efforts to reduce risk of 
ship strikes or fishing gear entanglement. 

In the end, our tracking results not only help me answer my 
cousin’s question (albeit with a fairly convoluted answer), 
they also provide valuable information to conservation and 
management efforts for PCFG gray whales in the PNW. The 
results of this study have been accepted for publication 
in the Journal of Wildlife Management, under the title 
“Feeding-area home ranges of Pacific Coast Feeding Group 
gray whales.”
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Aging Whales with DNA
Cetacean Conservation and Genomic Laboratory (CCGL)
By Scott Baker, Kaimyn O’Neill, and Ellie Bors

Until recently, it has been possible 
to determine the age of a whale or 
dolphin only after it is dead, using 
growth layer groups in a tooth 
or the waxy plug of the vestigial 
ear, like counting rings of a tree. 
Over the past decade, however, 
advances in genomics have revealed 
correlations between chronological 
age and reversible modifications to 
an individual’s DNA, referred to as 
epigenetic changes. Age-correlated 
changes to DNA methylation, in 
particular, have shown promise 
in providing an accurate clock for 
mammals. 

Methyl groups can be attached 
to a cytosine nucleotide at very 
specific locations, referred to 
as CpG sites. These reversible 
changes are thought to regulate 
the expression of genes, including 
those associated with development 
and aging. Recent studies have now 
related chronological age to levels of 
methylation at specific target genes 
in well-known species like humans 
and laboratory mice. The ratio of 
methylated to non-methylated 
cytosine at a particular site can be 
used as an index for calibrating and 
epigenetic clock. It is even possible 
to apply epigenetic aging in human 
forensics using DNA from the scene 
of a crime to determine the age of the 
victim or perpetrator.

Now these epigenetic methods 
are being applied to "non-model" 
species, like whales and dolphins. The 
ability to estimate the ages of whales 
or dolphins from biopsy samples 
is particularly critical for a small, 
endangered, or declining population, 
such as beluga whales in Cook 
Inlet Alaska or Māui dolphins from 
the North Island of New Zealand. 
Working with our collaborators 
Paul Wade (NOAA), Simon Jarman 
(Curtin University, Western Australia), 
and Steve Horvath (University of 
California Los Angeles), we are hoping 
to develop an assay for epigenetic 
aging that can be applied to any 
species of cetacean.

With funding from the North Pacific 
Research Board, our initial target 
species for epigenetic aging is the 
Cook Inlet beluga. Until 1999, Cook 
Inlet beluga whales were subject to 
an unregulated subsistence hunt. 
Following abundance estimates that 
showed this population had declined 
by nearly 50% from 1994 to 1998, 
the National Marine Fisheries Service 
(NMFS) designated the population as 
depleted under the Marine Mammal 
Protection Act. Despite an agreement 
to end the subsistence hunt, the 
population continued to decline, and 
in 2008 NMFS listed the Cook Inlet 
beluga whale as Endangered under 
the Endangered Species Act.  

 Epigenetics: the study of changes in gene expression not explained by changes 
in DNA sequences, e.g., chemical modifications to DNA that are not heritable 
nucleotide mutations.

The beluga whales in Cook Inlet, Alaska (near Anchorage), are considered a Distinct Population Segment 

under the US Endangered Species Act and one of the eight Species in the Spotlight by NOAA. Photograph 

courtesy of Paul Wade, NOAA (NMFS ESA/MMPA Permit #20465).
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In recent years, the population 
has shown no sign of recovery, 
and the population is estimated to 
number only about 340 individuals. 
Consequently, NMFS has now 
included the Cook Inlet beluga 
whale as one of eight "Species in the 
Spotlight" — species considered to be 
at high risk of extinction. 

Over the last six months, we have 
been scanning the sequences of 
the recently published genome of 
the beluga whale, searching for 
candidate genes that could be used 
in an epigenetic assay. We have 
now selected a number of genes 
previously found to be correlated with 
age in other mammal species. These 
candidate genes will now be targeted 
for next-generation sequencing with 
a collection of samples from beluga 
whales killed during the subsistence 
hunting or found beachcast dead. 
The age of these whales had been 
estimated previously by counting 
annual growth layers from a tooth. 
These known-age individuals provide 
a "calibration" dataset for measuring 
the relationship of gene methylation 
to chronological age.

Once the epigenetic assay has 
been calibrated with the samples 
from known-age individuals, we will 
contribute to the growing database 
of information from living members 
of the population. Skin biopsies 
collected during annual surveys will 
be analyzed to provide information 
on the sex, diet, individual identity, 
and hormonal status (for stress, 
pregnancy, sexual maturity, etc.) 
of individual whales. Being able to 
estimate the age of the individual 
whales will lead to an improved 
interpretation of these other data. 
For example, combined with the 
hormone analyses, age information 
will allow for an improved estimate 
of the age of sexual maturity and for 
estimates of age-specific fecundity. 
Combined with stable isotope and 
fatty acid data, age information can 
indicate whether juvenile whales have 
different prey preferences from adult 
whales. When considered alongside 
photo-identification data describing 
the reproductive histories of females, 
the age information can indicate 
whether young, first-time mothers 
are less successful at recruiting calves 
than older, experienced mothers. 

As biopsies accumulate over time, age 
information can be used to estimate 
the age structure of the Cook Inlet 
beluga population. Such information 
can lead to further insights, such 
as whether declines in survival or 
fecundity are responsible for the 
lack of recovery of the population. 
Moreover, the project will contribute 
to the development of a database of 
the comprehensive assessment of 
individual Cook Inlet beluga whales, 
where age information can be 
combined with reproductive histories, 
health indices, information on habitat 
preferences, and other data about 
each individual. Finally, for individuals 
that lack a photo-identification 
history, age can establish ordinal 
relationships for kinship analyses, i.e., 
to distinguish the parent from the 
offspring in a parent–offspring pair. 

Given that DNA methylation has 
a relationship to age in species as 
diverse as humpback whales, dogs, 
humans, and mice, we are optimistic 
that our candidate genes can be used 
to develop a "universal" assay for 
aging other cetaceans.

Summer REU internships with the 
Cetacean Conservation and Genomics Lab

The Cetacean Conservation and Genomics Laboratory hosted two 
undergraduate interns this summer through the National Science 
Foundation's Research Experience for Undergraduates (REU) program. 

Kaimyn O’Neill, a senior at Colby College, worked with Ellie Bors and 
Scott Baker on a project focused on developing an epigenetic method to 
age Cook Inlet beluga whales. Kelly Lizewski, a senior at the University 
of New Mexico, spent her summer working with Debbie Steel, Angie 
Sremba, and Scott Baker on the genetic identity of humpback whales 
off the coast of California. Her results will be useful in describing the 
mixing of individual whales from two different breeding grounds, Central 
America and Mainland Mexico. 

Kaimyn and Kelly were excellent additions to the laboratory and we wish 
them the best of luck in their future endeavors. 



8

Research for Conservation 
Geospatial Ecology of Marine Megafauna Laboratory (GEMM Lab)
Dr. Leigh Torres, Dawn Barlow, Alexa Kownacki, Dominique Kone, Lisa Hildebrand, Rachael Orben, & Leila Lemos

DISCOVERY OF A UNIQUE  
BLUE WHALE POPULATION 
This year, MMI scientists documented a unique population 
of blue whales for the first time in New Zealand. This 
population of ~700 whales is genetically distinct from all 
other known populations and present year-round in New 
Zealand waters. The GEMM Lab has studied blue whales 
in New Zealand since Dr. Leigh Torres first hypothesized 
the existence of an undocumented foraging ground in 
the South Taranaki Bight (STB) region in 2013. After 
three years of comprehensive boat-based data collection 
and analysis of acoustic recordings, genetic samples, 
photo-identification data, behavioral observations, and 
distribution patterns, the discovery was published in May 
in the journal Endangered Species Research. 

The STB region, which lies between the country’s 
North and South Islands, sustains New Zealand’s most 
industrially active marine region. Oil and gas has a 
strong presence in the region, including active extraction 
platforms and ongoing seismic survey efforts to explore for 
more reserves. Busy vessel traffic frequents the STB with 
multiple major ports in the region and the neighboring 
major shipping channel of the Cook Strait. Additionally, 
the STB is the site of a highly contentious seabed mining 
permit application case. Therefore, the New Zealand blue 
whales that are now understood to feed, breed, and nurse 
their young in the STB region overlap with substantial 
industrial activity. 

Due to the GEMM Lab’s work, blue whales have made their 
way into the spotlight in New Zealand, playing a role in 
political decisions, environmental management plans, and 
industrial permitting processes. In November 2017, the 
New Zealand government committed to establishing a blue 
whale sanctuary in the STB — a commitment largely due 
to the research conducted by the GEMM Lab. In August 
2018, the high court of New Zealand turned down a 
seabed mining permit application in the STB, with potential 
impacts to blue whales as a centerpiece to this case. 

The lab’s research on New Zealand blue whales continues 
with current investigations focused on documenting 
distribution patterns and linkages among oceanography, 
krill, blue whales, and satellite imagery to develop reliable 
predictive models of blue whale occurrence. This work will 
provide an enhanced understanding of the ecology of this 
population and will directly inform the establishment of an 
effective sanctuary in the STB. 

Dr. Torres and graduate student Dawn Barlow traveled 
to Wellington in July to present their latest findings and 
engage with stakeholders. They met with managers 
and policy advisors in the Department of Conservation, 
the Minister for Conservation, advisors to the Ministry 
of Energy and Resources and the Ministry for the 
Environment, representatives of a major oil and gas 
conglomerate, NGOs and advocacy groups, and scientific 
colleagues. From these meetings it was clear that the 
analyses being undertaken by the GEMM Lab and 
collaborators are in high demand among New Zealand 
politicians and managers and will play a pivotal role in 
directing management and conservation policies in the 
STB region. 

This project is the focus of Dawn Barlow’s MSc and PhD 
research. It is conducted collaboratively with Cornell 
University’s Bioacoustics Research Program and MMI’s 
Cetacean Conservation and Genomics Laboratory and 
is supported by Aotearoa Foundation, New Zealand 
Department of Conservation, MMI, and others.

A pair of adult blue whales preparing to dive in the STB. Photo by Leigh Torres.

and Inspiration
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INVESTIGATING THE LIVES  
OF OREGON WHALES
Whales can live a long time — over 100 years sometimes 
— so understanding how human activities impact whale 
populations often necessitates long-term studies that can 
describe trends and variation in health and behavior. This 
year, the GEMM Lab completed its third consecutive field 
season of data collection on the ecology and physiology of 
Oregon gray whales. 

While three years is short in the life of a whale, we already 
have interesting stories to tell. For example, "Clouds" is 
a female gray whale that we saw in 2016 while she was 
pregnant, again in 2017 with her calf, and then again 
this summer in 2018. In each year, we collected fecal 
samples from her to examine her stress and reproductive 
hormones, and conducted 
multiple drone overflights 
to assess her body 
condition. Through these 
data, we can see how 
Cloud’s hormones and 
body condition change 
through her life history 
phases of pregnancy, 
lactation, weening, and 
recovery.  

At a population level, 
we have seen how 
environmental change 
impacts the health of 
gray whales in Oregon. 
Compared with 2016, gray 
whales in 2017 were skinny 
and did not "pack on the 
fat" until late in the foraging 
season. Our prey and oceanography data correlate with 
these findings to indicate that reduced and delayed 
upwelling in 2017 produced less prey availability for 
whales. Fortunately, 2018 was a very productive year 
along the Oregon coast and the whales were feeding and 
fat once again. We are hopeful that through donor support 
this project will continue on to become a valuable long-
term study that provides insights on whale ecology and 
biology, biodiversity management, and ocean health in 
Oregon and globally. 

This research forms the PhD thesis of Marine Mammal 
Institute graduate student Leila Lemos. The project has 
been funded by NOAA’s Ocean Acoustic Program, Oregon 
Sea Grant, and MMI.

ENGAGED RESEARCH 
This year the GEMM Lab led its fourth consecutive 
summer field season studying gray whale foraging ecology 
in the small, south coast town of Port Orford, Oregon. 
In each year, a graduate student has led a team of high 
school and college undergraduate students in hands-
on research collecting, analyzing and presenting data. 
Our engagement through this project has resulted in 
research training and experience for 13 students (2 high 
schoolers and 11 undergraduates). These young scientists 
learned a multitude of skills, including tracking whales 
with a theodolite, sampling zooplankton from a kayak, 
and presenting results to a large audience. Yet, maybe 
the most lasting impact has been opening their eyes to 
opportunities in a scientific career. After their internship 
with the GEMM Lab, several of the undergraduates 
continued their academic journeys on to graduate school, 
one of the high school students has gone to college to 
major in biology, and one of this year’s undergraduates will 
present the results of an independent research project at 
the State of the Coast Conference.

Longitudinal studies are key when addressing ecological 
questions about long-lived marine mammals. Hence, we 
are excited to see trends emerging after this fourth field 
season in Port Orford. We have found highly variable 
patterns in zooplankton availability across short distances, 
and with and between years. Likewise, we have recorded 
different rates of gray whale foraging relative to this prey 
availability. The GEMM lab is eager to continue this multi-
faceted project aimed at inspiring the next generation of 
scientists and collecting long-term ecological data.  

This research forms the master’s thesis of MMI graduate 
student Lisa Hildebrand. The project is funded by Oregon 
Coast STEM-Hub, Wild Rivers Coast Alliance, OSU’s 
Marine Studies Initiative, and Port Orford Field Station.

Research team in Port Orford, Oregon. Photo by Mike Baran.

Gray whale in front of Yaquina 

Lighthouse. Photo by Leigh Torres 

under NOAA/NMFS permit #16111.
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whales. The drone work also documented many new 
gray whale foraging behaviors including headstands, jaw 
snapping, and swimming upside down (https://youtu.be/
HXSxv9BYEDg). The other study provides methodological 
guidance on the application of drones to whale photo-
grammetry for morphometric calculations, including 
how to minimize and quantify measurement error. This 
paper also introduces the Body Area Index (BAI) — akin 
to BMI for humans — that allows robust comparison of 
whale body condition over time between individuals, 
populations, and species. 

Through collaboration and innovation the GEMM Lab will 
continue to employ drones to study many other facets 
of marine mammal biology, including health, habitat and 
behavioral choices. 

SEA OTTERS IN OREGON?
The GEMM Lab has embarked on an exciting, new 
research project to investigate the potential reintroduction 
of sea otters to the Oregon coast. Sea otters once lived 
along the entire West Coast but were intensely hunted at 
the height of the fur trade and extirpated from much of 
their historic range, including Oregon. A previous effort in 
the early 1970s attempted to bring this iconic species back 
to the Oregon coast but failed. With renewed interest 
from scientists, managers, and native tribes, the state of 
Oregon is considering a second attempt at reintroducing 
sea otters to Oregon. The GEMM Lab will help guide this 
process by assessing the ecological factors relevant to sea 
otter management in Oregon. The lab is investigating the 
availability of suitable sea otter habitat and evaluating 
the potential impacts of sea otters, via their predation, on 
Oregon’s nearshore marine ecosystems. This information 
will enable managers to make informed decisions about 
whether and how to proceed with a reintroduction. The 
master’s thesis of MMI graduate student Dominique Kone 
focuses on this project. We are collaborating with several 
organizations, including the Elakha Alliance, US Fish & 
Wildlife Service, and Confederated Tribes of Siletz Indians.  

HIGH-SEAS FISHERY–
ALBATROSS INTERACTIONS
Although significant advances in seabird bycatch mitigation 
have been achieved, particularly in U.S. fisheries, albatross 
bycatch remains a conservation concern, especially in 
the "lawless" high-seas. Global Fishing Watch (http://
globalfishingwatch.org/) is an ambitious effort working 
toward transparency in global fisheries through near-real 
time public access to vessel tracking data. Leigh Torres 
and Rachael Orben of the Seabird Oceanography Lab 
have teamed up to use this unique dataset to examine 
where and when albatrosses encounter and attend 
fishing vessels across the North Pacific. This study will 
provide a more complete picture of seabird-fisheries 
interactions by including high-seas vessel data, and thus 
inform management policies and bycatch mitigation 
efforts. Leveraging a large albatross tracking dataset 
collected by collaborators from USGS, Oikonos, San Jose 
State University, OSU, and the Yamashina Institute for 
Ornithology in Japan, this project is beginning to open the 
"black-box" of seabird-fishing vessel interactions in the high 
seas. This research project is funded by NOAA’s By-catch 
Reduction Engineering Program.

PUTTING DRONES TO WORK 
The GEMM Lab is pioneering the application of Unmanned 
Aerial Systems (UAS, a.k.a. drones) to study whale ecology. 
Drones provide a unique vertical perspective on whales, 
which can allow us to conduct morphometric assessments 
(i.e., length, girth) and monitor animal behavior for longer 
periods depending on water clarity. In 2016 and 2017, 
the GEMM Lab released drone footage of blue whales 
nursing and surface lunge feeding that wowed millions of 
viewers. This year, the GEMM Lab produced two important 
scientific papers that demonstrate the quantitative value 
of drones to whale research. One study demonstrated 
that drones provide three times as much behavioral 
observation time than boat-based observation of gray 

Photo by Rob Suryan.

Captured by Todd Chandler, NOAA/NMFS permit #16111.
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Stranding Success Stories
Oregon Marine Mammal Stranding Network (OMMSN)
by Jim Rice

I find my work monitoring ocean 
health through marine mammal 
strandings to be important and 
often rewarding, but the process 
of investigating hundreds of sick 
and dead animals each year doesn’t 
usually give me an abundance of 
happy stories to share. In Oregon, 
rehabilitation resources for live 
stranded animals are extremely 
limited, and most of the species we 
see belong to healthy populations 
that are approaching their carrying 
capacity, so the state policy is to let 
nature take its course and mitigate 
disturbance by humans. Recently, 
however, I had the opportunity 
to rescue two live animals from 
vulnerable populations that were 
treated and successfully released.

COLD-STUNNED TURTLE 
On October 20, 2017, a live olive 
ridley sea turtle (Lepidochelys olivacea), 
was found stranded on the beach at 
Salishan, just south of Lincoln City. 
All sea turtles are listed under the 
Endangered Species Act as either 
Threatened or Endangered, and most 
have a neotropical distribution and 
cannot stay alive in the cold waters 
of the Pacific Northwest. Those that 
venture into our region inevitably 
become hypothermic (cold-stunned), 
and some get carried ashore by winds 
and currents where they have a 
chance of being found and rescued by 
people. This turtle was lucky to have 
been found by a local resident, who 
noticed it while riding his bike on the 
beach just before dark. 

Ordinarily this animal would have 
gone straight to the Oregon Coast 

Aquarium in Newport for critical care 
and rehabilitation, but at the time of 
the stranding they were not equipped 
to accommodate her. Fortunately the 
Seattle Aquarium was able to take 
her in and treat her for dehydration 
and pneumonia among other health 
issues. After several months of 
intensive care she was sent to Sea 
World in San Diego, and on August 1, 
2018, she was fitted with a satellite 
tag and released into the Pacific 
Ocean west of San Diego. She was 
soon tracked swimming southward 
toward her home range along the 
coast of Baja, Mexico.

ENTANGLED FUR SEAL 
The other rescue case of the past 
year involved a northern fur seal 
(Callorhinus ursinus) pup that was 
found on January 22, lying on the 
ground at an RV park at Winchester 
Bay, with a thin plastic cord (as is 
typically attached to a balloon) 
wrapped tightly around his neck 
and cutting into his flesh. Local 
people had found the distressed seal 
and notified a NOAA Enforcement 
Officer, who corralled him into a dog 
crate and then delivered to me in 

Florence, from where I transferred 
him to the Oregon Coast Aquarium. 

Once at the aquarium, the entangling 
line was removed and the neck 
wound was cleaned and disinfected. 
The pup was thoroughly examined, 
given a round of subcutaneous 
fluids, a dose of antibiotics, and 
held overnight for monitoring. The 
following morning he was given a 
clean bill of health, received a tag 
on the left front flipper (so he can 
be identified should he re-strand) 
and was released at Quarry Cove at 
Yaquina Head Outstanding Natural 
Area in Newport. As well-wishers 
looked on, he ambled into the water 
and began his journey back home. 

Northern fur seals primarily breed in 
the Pribilof Islands in the Bering Sea 
and spend most of their lives in the 
pelagic waters of the North Pacific. 
They are considered Depleted under 
the Marine Mammal Protection Act.

As someone who routinely observes 
mortality in marine mammals along 
the Oregon coast, it was refreshingly 
gratifying to help give these two 
animals a second chance at survival.

Fitted with a satellite tag, the turtle is ready for 

release. Photo courtesy of SeaWorld.

Fur seal released at Yaquina Head. Photo courtesy 

of The News Guard.



Join the 2019 Baja Gray Whale Expedition
Those of you who have been on the Baja Gray Whale Expedition and might like to go again, or have friends who 
have expressed interest in your “dream vacation,” please know there are still some spaces left on the 2019 trip from 
26 February to 6 March. Contact our office at minda.stiles@oregonstate.edu or (541) 867-0202 for details and a 
registration packet.

The new gray whale license plate for Oregon has been approved and is scheduled to be available at Oregon DMV 
branches on February 1, 2019. Nearly 3,500 Oregonians have signed up in advance for the plate at a cost of $40, 
and we’re grateful to all of you who have helped us reach this goal. In addition to those who bought vouchers, the 
plates will be available in all Oregon DMV offices as a point of purchase, and MMI will receive $35 out of every plate 
purchase or two-year renewal. The funds will support marine mammal research, graduate student education, and 
public outreach. It is a way that people can provide a modest level of support for our programs and point with pride 
to their interest in marine life and coastal tourism.

Oregon Whale License Plate Ready February 1


