p—

—
-~

ter Ecology in Utgiagvik
_E.n__* L Yy 1t ""11‘1‘4‘[('_') /lJL




T =

~garrow
O S5 _ il ) s Alaska

e,

km Arctic Ocean

]
Y
“

Utqiagvik mmp “-v‘p,_




Early work in
freshwater systems

e Aquatic invertebrates
(Chironomidae)

e 1940s-NARL's Laurence Irving & Per
Sholander

e 1970s- Mac Butler
* Phenology
e Life-cycles




1970s Tundra Biome Project
The International Biological Program (IBP) Tundra Ponds
(John Hobbie, Alexander, McRoy, Stanley, Miller, Tiezen)
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40+ years




How are thaw ponds changing over the past 50 years?




Resampling of “IBP” Tundra Ponds starting in 2008

1972 o | 2010

John Hobbie Vanessa Lougheed, Univ. Texas at El Paso



CARBON FLUX THROUGH
A TUNDRA POND ECOSYSTEM
AT BARROW, ALASKA

/Dekamber1972

NUTRIENT METABOLISM AND WATER CHEMISTRY
IN LAKES AND PONDS OF THE
ARCTIC COASTAL TUNDRA

) Barsdote and B.T. Prantki

Oirbnhar 1077

IBP

BENTHIC ALGAE PRODUCTIVITY IN TUNDRA PONDS

Donold W. Stanley

June 1973

|
| U TUNDRA BIOME

|

I The Relationship Between Selected Environmental
Parameters and Agquatic Primary Productivity

with Emphasis on the Dynamics of
Specific Phytaplanklton Components

V. Alexander end €. Coulon

Amofl 187

)\ U.5. TUNDRA BIOME DATA REPORT 74-1

DAILY SUMMARY OF
LOCAL CLIMATOLOGICAL DATA

1970-73

BARROW, ALASKA

Habbres

IBP

@ U.5. TUNDR& BIOME DATA REPORT 73-24

BACTERIA AND DECOMPOSITION IN TUNDRA PONDS

LE Heobbie

August 1873

US. TUNDRA BIOME

FRODUCTIVITY OF
EMERGENT VASCULAR AQUATIC PLANTS IN
TUNDRA PONDS IN 1971 AND 1972

C.F. McRoy and T.5. Leve

1RA BIOME DATA REPORT 74-4

ZOOPLANKTON SYNCHRONY AND
PRODUCTIVITY IN ARCTIC COASTAL PONDS AT

Taks

BARROW, ALASKA

R.G. Stross

Data rescue by Dr. Vanessa Lougheed (UTEP)

“Otay

April 1974

IBP

m U.S, Tundra Biome Data Repart 74—d44

| Annuval Production of Crustacea in the Plankton
of Six Tundra Ponds ot Barrow, Alaska
1971-1973

R.G. Stross

Decambar 1974

U5, TUNDRA BIOME

Eccapatam Analyiis Srudies

IBP

U.5. Tundra Bioms Data Repori 74—40

] MUTRIENT METABOLISM AND WATER CHEMISTRY IN
LAKES AND PONDS OF THE
ARCTIC COASTAL TUNDRA

R.J. Barsdate and R.T. Prantki

December 1974
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Increase in temp, nutrients and algal biomass
(Early August)
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SEASONAL changes in nutrients and algal biomass
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Trends hold up over season, and
with 3 more summers of data.




Higher CO, emissions from freshwater systems
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What are the impacts of increased
nutrients on pnmary producers? ovahead ot 6, 2015
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Maternal Length (mm)

Further Change at Lower Trophic Levels

Larger & more abundant daphnia Earlier PEAK ABUDANCE
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How is the morphology of ponds changing?

2010
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Mumber of ponds

Total flooded area [ha)

Ponds are shrinking and disappearing
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Increased water temperature = Thermal erosion

Andresen & Lougheed, 2015



Why are ponds disappearing?

e Potential ET increase (?)

* Permafrost thaw
- Lateral drainage (?)

- Nutrient release (Heikoop et al,, 2015,
Reyes and Lougheed 2014)

 \Vegetation encroachment

- Increased cover and density

(Andresen et al 2017, Villarreal et al
2012)

- Implications for energy and
carbon fluxes (e.g. Methane)
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Biomass & Cover have increased

Arctophila fulva Carex aquatilis
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EOS Earth & Space Science News

NEWS = NEWS FROM AGU JOURNALS = TOPICS & DISCIPLINES = OPINIONS = BLOGS JOBS & RESOURCES

ATMOSPHERIC SCIENCES H Mews

Aquatic Plants May Accelerate Arctic
Methane Emissions

About two thirds of the gas produced by a study area near Barrow,

Alaska, came from increasingly abundant greenery covering only 5% of

the landscape, researchers estimate.

Andresen et al, 2016



Aerenchyma

Methane Production in Arctic wetlands will
increased atmospheric warming

40




What is happening at a regional scale?
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