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Harbor Seals on Ice



Monitoring: a platform for researchg p

Effects of Climate Change on Tidewater Glaciers and g
Fjord Ecology: 

How do physical features andHow do physical features and 
the presence of glaciers affect 
marine habitats and seasonal 
distribution and abundance of 
associated marine 
organisms?



ASLC Remote Video Monitoring



Monitoring: a platform for researchg p

Marine ConditionsMarine Conditions: 

H d h i l f t fHow do physical features of 
the fjord and the presence 
of glaciers affect marineof glaciers affect marine 
habitats and seasonal 
distribution and abundance 
of marine organisms?



Oceanographic Samplingg p p g

Oceanographic sampling 
conducted irregularly since 1980; g y ;
seasonal sampling conducted by 
J. Piatt USGS and this program 
since 2006.
Contrast with long-term records of Co t ast t o g te eco ds o
Alaska coastal current measured 
at the GAK 1 station since 1970.



Monitoring: a platform for researchg p

Climate Change and Weather:Climate Change and Weather:
Icefields generate local high pressure systems, 
and weather conditions that affects distributionand weather conditions that affects distribution 
and dispersal of ice.

How do fjords, regional weather, and the 
presence of glaciers affect marine habitats and 
seasonal distribution and abundance of marine 
organisms?



Regional Weatherg

A W th t ti S b I l d i 2005A Weather station on Squab Island since 2005 measures 
temperature, pressure, wind speed & direction at the head 
of the glacial fjord. g j

Contrast with:
ASLC Chiswell Island
NOAA Pilot Rock
NWS SewardNWS Seward
NPS Harding Icefield



Monitoring: a platform for researchg p

Glaciers:Glaciers:
Glacier growth and retreat 

is influenced by fjordis influenced by fjord 
bathymetry, glacial melt 
& precipitation

How do Aialik and 
P d l iPedersen glaciers 
respond to short and 
long term variation in 
climate? 



River of Ice

Response of Aialik andResponse of Aialik and 
Pedersen glaciers to long & 
short term variation in 
weather and marine 
conditions

Timing and frequency of 
calving
Distribution and 
abundance of ice
Persistence of ice relative e s ste ce o ce e at e
to habitat, weather, 
season, and marine 
conditions.



Glacier Face: May 2003-2007

May 2003 May 2004May 2003 May 2004

May 2007May 2006May 2005



Monitoring: a platform for researchg p

Humans:Humans:
Humans have lived in and visited the fjords for 

thousands of years.

How are humans currently affecting theHow are humans currently affecting the 
ecology of the fjords? 



Harbor Seals – So what?

Integral component of 
h tnearshore ecosystems

In the north Pacific, Alaska is 
the only location that harbor 
seals use tidewater glacierseals use tidewater glacier 
haulouts

Are harbor seals that use 
glacial ice environments, run- DW Millerg ,
of-the mill harbor seals?

What advantages and 
disadvantages does glacier 
i id t h b l ?ice provide to harbor seals?

What do harbor seals do 
when glaciers retreat 
onshore?onshore?



Haulout Use

Haulout Use

Haulout Use

Resting
Giving birth, nursing
Molting

Haulout locations
Traditional
Diverse substrates
Protected

Weather, surf
Predators

D W Miller

edato s



Food

Walleye pollock
other cods
H i

Extensive dietary overlap among 
resident marine mammals

Herring
Sandlance
Eulachon

Steller sea lion
Harbor seal
Harbor porpoise Eulachon

Capelin
Other smelts

Harbor porpoise
Dall’s porpoise
Humpback whale

Salmon
Flatfish

Minke whale

Squid
Octopus



Expanding Habitat

Pedersen Glacier: 

1961 to 2005
44 Years



Aialik Glacier:



Glacial Ice - Benefits

Floating – haulour
availability not tidally 
influenced
Many access points onto ice 

Reduced over-crowding
Reduced aggression

Provide ability to aggregate -Provide ability to aggregate -
and maintain vigilance
Isolated from land predators
R t i t f iRestricts access of marine 
predators
Dampens wave action



Glacial Ice - Problems

C b di b d bCan be disbursed by 
winds

Dependent on glacial p g
activity and status of 
glacier

Reduced ice availabilityReduced ice availability 
increases accessibility to 
humans and predators



Glacial Ice - Unknowns

Ecological changes

Successional changes in marine 
communities?

Are glacial ice harbor seals a distinct 
ecotype?

What does ice have that seals need?What does ice have that seals need?

What do seals do when glaciers 
recede?



Aialik Bay Camera Sitesy



Lower Pedersen Lake Upper Pedersen Glacier Site

Aialik GlacierSquab IslandSquab Island



Controlling Camerasg



Data Managementg



Advantages of Video Monitoringg g

Abilit to re isitAbility to revisit 
observations

Digitizing time lapseDigitizing time-lapse 
tapes
Expand database toExpand database to 
linked records with 
digital time-lapse 
id d l i lvideo and ecological 

data from other 
sources



Population Trendsp

MoltProportion of Harbor Seals Relative to 1983 at 
Aialik Bay and Tugidak Island, central Gulf of Alaska
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Population Trendsp

Population data indicate:p
Stable but low pup counts

Poor Reproductive Success
High Predation Rates
Relocation to Better Pupping Habitats

Increased attendance during molt
Movements of Molting Seals into the Region?

Improved foragingImproved foraging
Seclusion from vessels & large predators (Pedersen Lake)

Changes in haulout behavior (more leisure time on ice)



Changes in Pupping Phenology

100%

120%

1979-1981

Since 2003, pupping has 
occurred approximately 5 
days earlier than previous 

60%

80%

%
2002
2003-2005years.

Earlier pupping associated 
with better body condition

20%

40%

with better body condition 
the previous fall and age 
of females

0%
5/1 5/8 5/15 5/22 5/29 6/5 6/12 6/19 6/26 7/3 7/10 7/17 7/24

Day of Year

Why are numbers of pups 
not increasing?



Interactions with Humans: Vessels

C t F dCurrent Frequency and 
types of vessel traffic

R f l tResponse of seals to 
vessels

– Size of vessel– Size of vessel
– Approach   

characteristics

Normal Undisturbed 
Behavior



Effects of Kayakers on Harbor Seals 
near Pedersen Glaciernear Pedersen Glacier

The Impact of EducationThe Impact of Education 
on Eco-tourists and 

Harbor Seal Behavior

Caroline Jezierski

Photo: Backcountry Safaris



HS Behavior (C. Jezierski)

Humans Absent

0   = Resting (White)
1   =  Alert (Green)
2 = Entered Water (Yellow)2   = Entered Water (Yellow)
Blue = not visible

Kayakers Present



Effects of kayaker education and 
responsible behaviorresponsible behavior
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Fjord Ecology: Oceanography
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Aerial surveys: Interpretation within 
a larger regiona larger region



C ll b tCollaborators
Ocean Alaska Science & 
Learning Center

SeeMore Wildlife Inc.

Port Graham Corporation

U.S. Fish and WildlifeU.S. Fish and Wildlife 
Service, National Maritime 
Wildlife Refuge System

National Park Service

EVOS Trustee Council

National Marine Fisheries 
Service

University of Alaska, 
Fairbanks

Permits: NMFS 881-1443, 881-1710, 881-1673, 881-1918, 881-1724, NPS KEFJ-2004-SCI-0001, USFWS745-03-045



Questions?

Photo: D


