Ecology of Loons Breeding
in Thermokarst Ecosystems
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Presenter
Presentation Notes
The USGS science initiative dubbed “Changing Arctic Ecosystems” (CAE) is focused principally on climate effects on wildlife, wherein we examine trophic relations (e.g. bottom-up, and to some extent top-down, processes) and landscape attributes to better understand how key wildlife species may be affected.


Species

Pacific Loon Red-throated Loon

5.0 kg

Fish

Large lake



Presenter
Presentation Notes
We are contrasting the 2 species of loons that differ by an order of magnitude in abundance, as well as starkly different body size, lake sizes used for breeding, and likely diet.  To the extent we can, we are also looking at other loon-like life histories (e.g., red-throated loons and red-necked grebes), though these are fairly rare in our study sites. 
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Two Scales of Lake Sampling
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Chipp South (~ 7 x 7 km2)

Species
O YBLO
PALO
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Chipp North (~ 7 x 7 km2)
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Fish species
Ninespine stickleback (NST)

Alaska blackfish (ALB) E

Slimy sculpin

Least cisco (LCO) Bl
Broad whitefish (BWF) P

Arctic grayling (AGR) i
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Presentation Notes
Studies by Sarah Laske and Trevor Haynes are samples fish from lakes, documenting many species, but principally have focused on the 6 most commonly encountered species, shown here.


Surface water connectivity

Lake Order

-3, disconnected

-2, wetland

-1, ephemeral flow
0, headwater lake
1, inflow & outflow

2, 3+ channels

Ref: Riera et al. 2000
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Presentation Notes
We used a numerical score to classify the nature of how connected a give lake was to other waterbodies.  This index of surface water connectivity likely has strong effects on the distribution of fish species.


Fish Species Diversity = fxn (Waterbody Connectivity)
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Presentation Notes
This perspective is confirmed by this graph, showing that the diversity of the fish community is a function of lake connectivity.
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Presenter
Presentation Notes
To get a perspective on how tightly YBLO distribution is a function of fish species, we sampled most lakes at the Chipp River sites and correlated that to the presence of YBLOs.  Presence of large-bodied fish species was  strong determinant of YBLO presence, and of the 3 large-bodied fish that we regularly encountered, least cisco had the tightest association with YBLOs.  Future analyses will explicitly examine whether YBLO breeding success was linked to fish community composition. 


Little open water when loons arrive for breeding



Presenter
Presentation Notes
YBLOs arrive at breeding lakes when they are still mostly ice covered.  These are loons that have already initiated nests and in the midst of incubation.  Their ice-filled habitat was undoubtedly even more ice-filled when they first arrived at their nest lake.
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Presenter
Presentation Notes
It is very common to see YBLOs engaging in interactions (usually a resident pair and an interloper), and we have observed multiple occasions of violent battles.  Half of the mortalities of our satellite marked loons occurred on breeding lakes, suggesting that territorial battles are a key mortality agent in YBLOs.  This is consistent with data from Common Loons.


Abundance of Loons
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Yellow-billed Loon Pacific Loon Red-throated Loon

Stable, Stable, Slowly
slowly increasing slowly increasing  decreasing
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Presentation Notes
We are contrasting the 2 species of loons that differ by an order of magnitude in abundance, as well as starkly different body size, lake sizes used for breeding, and likely diet.  To the extent we can, we are also looking at other loon-like life histories (e.g., red-throated loons and red-necked grebes), though these are fairly rare in our study sites. 
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| Summary
- Water budget volatile and affects

nutrient availability
- Fertilizer stimulates ecosystem productivity

" - Fish diversity = fxn (lake connectedness)

W Our ability to model fish distributions is
i improving, and relates to loon modeling

- Diets of loons remains uncertain;
suspect Least Cisco a key species for YBLOs
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Presentation Notes
It will be key to know how connectivity among waterbodies changes in the future.  If climate warming fosters greater lake connectivity, then such climate change might be good for YBLOs, and likely also for PALOs.
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Presentation Notes
Based on satellite telemetry data, wherein we were able to track some loons for 2.3 years and we could infer territorial behavior based on the accumulation of much locational data, we could identify which loons retained their breeding territory that they used the year before.  On the ACP, when they arrive at the breeding lake is strongly related to whether they keep that territory.  If you arrive late, you lose your territory.  Thus, there is a small window of time between when open water starts to be available and when when territories are claimed and defended.  This time-sensitive rush to claim a territory implies that, from the loon perspective, optimal breeding habitat may be limited.
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