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Atlantic Atlantic Atlantic 
OceanOceanOcean

Gulf of Gulf of Gulf of 
AlaskaAlaskaAlaska

••• JuneauJuneauJuneau

••• PetersburgPetersburgPetersburg

••• KetchikanKetchikanKetchikan

••• YakutatYakutatYakutat

••• New York CityNew York CityNew York City

••• Washington DCWashington DCWashington DC

••• BostonBostonBoston

New Jersey
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Northern Southeast Alaska Northern Southeast Alaska Northern Southeast Alaska 

Glacier Bay 
National Park

• Juneau



Mendenhall RefugeMendenhall RefugeMendenhall Refuge

Douglas Island

Mendenhall Valley

Downtown 
Juneau

Mendenhall 
Glacier
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Mendenhall Refuge ValuesMendenhall Refuge ValuesMendenhall Refuge Values
••• HabitatHabitatHabitat

––– Beach Rye, Sedge, and mudflats Beach Rye, Sedge, and mudflats Beach Rye, Sedge, and mudflats 
––– BirdsBirdsBirds--- Migratory and ResidentMigratory and ResidentMigratory and Resident
––– FishFishFish--- Salmon, Herring, Dolly Salmon, Herring, Dolly Salmon, Herring, Dolly VardenVardenVarden
––– Marine MammalsMarine MammalsMarine Mammals--- Seals, Humpback WhalesSeals, Humpback WhalesSeals, Humpback Whales

••• Human UseHuman UseHuman Use
––– Hunting and FishingHunting and FishingHunting and Fishing
––– Wildlife and nature viewingWildlife and nature viewingWildlife and nature viewing
––– Boating and NavigationBoating and NavigationBoating and Navigation
––– Education and ResearchEducation and ResearchEducation and Research
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••• The Ice AgeThe Ice AgeThe Ice Age
••• The Little Ice AgeThe Little Ice AgeThe Little Ice Age
••• Isostatic ReboundIsostatic ReboundIsostatic Rebound
••• Glacial recession Glacial recession Glacial recession 

••• Rate of UpliftRate of UpliftRate of Uplift

Mendenhall Refuge GeologyMendenhall Refuge GeologyMendenhall Refuge Geology



The Ice AgeThe Ice AgeThe Ice Age
••• Wisconsin Ice AgeWisconsin Ice AgeWisconsin Ice Age--- 20,000 BP20,000 BP20,000 BP

––– Sheet of ice, 5000 feet thickSheet of ice, 5000 feet thickSheet of ice, 5000 feet thick
––– Global warmingGlobal warmingGlobal warming
––– Sea level riseSea level riseSea level rise

••• Mendenhall BayMendenhall BayMendenhall Bay--- 10,00010,00010,000--- 3,000 BP3,000 BP3,000 BP
––– Water body, 1000 feet deepWater body, 1000 feet deepWater body, 1000 feet deep
––– Erosion and Glacial Sediment (~500Erosion and Glacial Sediment (~500Erosion and Glacial Sediment (~500’’’ deep)deep)deep)
––– Land Rise (~500Land Rise (~500Land Rise (~500’’’ rise)rise)rise)
––– Creates the Mendenhall WetlandCreates the Mendenhall WetlandCreates the Mendenhall Wetland
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The Little Ice AgeThe Little Ice AgeThe Little Ice Age
••• 1250 AD 1250 AD 1250 AD --- 1770 AD1770 AD1770 AD

––– Cooling PeriodCooling PeriodCooling Period
––– Advancing GlaciersAdvancing GlaciersAdvancing Glaciers
––– Earth Crust DepressedEarth Crust DepressedEarth Crust Depressed

••• 1770 AD1770 AD1770 AD--- PresentPresentPresent
––– Warming PeriodWarming PeriodWarming Period
––– Isostatic ReboundIsostatic ReboundIsostatic Rebound



Isostatic ReboundIsostatic ReboundIsostatic Rebound

First, visualize a floating barge full of 200 tons of First, visualize a floating barge full of 200 tons of First, visualize a floating barge full of 200 tons of 
IceIceIce------

------Then, imagine how the hull would rise Then, imagine how the hull would rise Then, imagine how the hull would rise 
as the ice melts overboard and disappears. as the ice melts overboard and disappears. as the ice melts overboard and disappears. 



Glacial RetreatGlacial RetreatGlacial Retreat
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Rate of Rate of Rate of 
UpliftUpliftUplift 

(Contours are in inches (Contours are in inches (Contours are in inches 
per year)per year)per year)

OOO’’’clairclairclair, Armstrong, , Armstrong, , Armstrong, CarstensenCarstensenCarstensen (1992)(1992)(1992)

Mendenhall Mendenhall Mendenhall 
Refuge Uplift Refuge Uplift Refuge Uplift 

rate is:rate is:rate is:

~0.6 inches/year~0.6 inches/year~0.6 inches/year

~~~½½½ foot/decadefoot/decadefoot/decade

~5 feet/century~5 feet/century~5 feet/century
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Ownership & TitleOwnership & TitleOwnership & Title
••• Land Ownership Land Ownership Land Ownership 
••• Riparian RightsRiparian RightsRiparian Rights
••• AccretionAccretionAccretion
••• Clouded TitleClouded TitleClouded Title
••• Survey MethodsSurvey MethodsSurvey Methods
••• Quiet Title ActionQuiet Title ActionQuiet Title Action



Land OwnershipLand OwnershipLand Ownership
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Riparian Rights of OwnershipRiparian Rights of OwnershipRiparian Rights of Ownership
••• Right to wharf outRight to wharf outRight to wharf out
••• Access to navigable waterAccess to navigable waterAccess to navigable water
••• Rights of AccretionRights of AccretionRights of Accretion
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AccretionAccretionAccretion

Types of AccretionTypes of AccretionTypes of Accretion
••• AccretionAccretionAccretion--- gradual addition of landgradual addition of landgradual addition of land
••• RelictionRelictionReliction--- gradual recession of watergradual recession of watergradual recession of water
••• Isostatic ReboundIsostatic ReboundIsostatic Rebound--- gradual uplift of landgradual uplift of landgradual uplift of land



Land OwnershipLand OwnershipLand Ownership

Present Day MHW

••• Riparian Boundaries are Ambulatory Riparian Boundaries are Ambulatory Riparian Boundaries are Ambulatory 
••• Meander Corners establish Survey BoundaryMeander Corners establish Survey BoundaryMeander Corners establish Survey Boundary
••• Title is based on the Line of RecordTitle is based on the Line of RecordTitle is based on the Line of Record
••• Actual Mean High Water line may differ Actual Mean High Water line may differ Actual Mean High Water line may differ 

Historic MHW
Line of RecordMC

MC
MC

MC

MC
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Projected sidelines

Clouded Title



Quiet Title ActionQuiet Title ActionQuiet Title Action

Goal is to provide an equitable apportionmentGoal is to provide an equitable apportionmentGoal is to provide an equitable apportionment

••• State of Alaska asserts ownership of lands up to State of Alaska asserts ownership of lands up to State of Alaska asserts ownership of lands up to 
MHW or the record line whichever is higher.MHW or the record line whichever is higher.MHW or the record line whichever is higher.

••• To gain clear title upland owners must undertake To gain clear title upland owners must undertake To gain clear title upland owners must undertake 
a Quiet Title Action in courta Quiet Title Action in courta Quiet Title Action in court



Quiet Title ActionQuiet Title ActionQuiet Title Action
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Quiet TitleQuiet TitleQuiet Title



••• LIDAR ImageryLIDAR ImageryLIDAR Imagery
––– MHW, Accretion & Clouded titleMHW, Accretion & Clouded titleMHW, Accretion & Clouded title

••• Oblique Aerial PhotographyOblique Aerial PhotographyOblique Aerial Photography
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Mendenhall RefugeMendenhall RefugeMendenhall Refuge 
2005 MHW2005 MHW2005 MHW oree
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Mendenhall Refuge Mendenhall Refuge Mendenhall Refuge 
Accreted Lands, 2005Accreted Lands, 2005Accreted Lands, 2005
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Mendenhall Refuge Mendenhall Refuge Mendenhall Refuge 
Lands with Clouded Title, 2005Lands with Clouded Title, 2005Lands with Clouded Title, 2005
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Refuge ManagementRefuge ManagementRefuge Management

Issues, Solutions, and Challenges



Urban HuntingUrban HuntingUrban Hunting
WELCOME TO THE MENDENHALL WETLANDS

4 STATE GAME REFUGE
at7

WATERFOWL HUNTERS:
Woy

PLEASE PRACTICE SAFE FIREARM USE.
Know what is beyond your target

mae =6Be respectful. Don't trespass on private property,

Ay
:

ma Don't shoot toward roads or residential areas.
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Refuge boundaries
Public access points.
Residential greas

ACCESS POTS
7. ADMOCAFVCUL PERINGULA
2. ENG KEER'S CUT-OFF RO
& IHDGUSTRIL BLD
4 ASR aE
§ SUMHY Por? ORE
5 SMAAZER CREEK
T. REFUGE WEVAHG PLATROR
B. THM LAKCS
4. DALY CAREER
1 AIHE ME CREE Roa
11 NINE MEEORK
12 15H CREEK
15) SHO THE DPM AS) BAT A

{Cc The Alaska Department of Fish and Game manages the Mendenhall Wetlands State Game Refuge
to protect natural habitat and game populations, especially waterfaw,



Development versus Conservation Development versus Conservation Development versus Conservation 

Ramage
wail



SolutionsSolutionsSolutions

Conservation EasementsConservation EasementsConservation Easements
1.1.1. Undergo Quiet Title ActionUndergo Quiet Title ActionUndergo Quiet Title Action

2.2.2. Deed easement to a Land TrustDeed easement to a Land TrustDeed easement to a Land Trust
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SolutionsSolutionsSolutions

••• Voluntary Buyback ProgramVoluntary Buyback ProgramVoluntary Buyback Program
––– State purchase of lands from willing sellers for State purchase of lands from willing sellers for State purchase of lands from willing sellers for 

Placement back into the Mendenhall RefugePlacement back into the Mendenhall RefugePlacement back into the Mendenhall Refuge
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OpportunityOpportunityOpportunity

Juneau Airport Expansion ProjectJuneau Airport Expansion ProjectJuneau Airport Expansion Project
••• Land Conveyance/Wetland fill projectLand Conveyance/Wetland fill projectLand Conveyance/Wetland fill project
••• Mitigation package  ~$5.8 millionMitigation package  ~$5.8 millionMitigation package  ~$5.8 million
••• Money available to purchase lands?Money available to purchase lands?Money available to purchase lands?



ChallengesChallengesChallenges

••• Transaction cost is largeTransaction cost is largeTransaction cost is large
••• Mitigation funds may be used elsewhereMitigation funds may be used elsewhereMitigation funds may be used elsewhere



ConclusionConclusionConclusion

••• Riparian Boundaries add ComplexityRiparian Boundaries add ComplexityRiparian Boundaries add Complexity

••• Understand Ownership and Title IssuesUnderstand Ownership and Title IssuesUnderstand Ownership and Title Issues

••• Manage and Plan for Changing Manage and Plan for Changing Manage and Plan for Changing 
LandscapesLandscapesLandscapes



Thank You!Thank You!Thank You! 

Questions?Questions?Questions?


