The impact of marine melting and sedimentation on glacier advance and retreat: Southern Patagonia Icefield, Chile
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Glacial retreat around the world has been used as dramatic and visible evidence of climate change, and it has -Bathymetry
considerable practical importance because it directly contributes to global sea-level rise, a major threat of climate -Sediment cores for record of glacial activity
change. On a global scale, the complex behavior of outlet glaciers is a prime factor limiting confidence in predictions of -Radiochemical analyses (234Th, 219pp)

sea-level rise. The controls, however, on the fluctuations of some of the largest glaciers on the planet, are only partly
related to climate variability and they remain poorly understood.

A substantial set of investigations on fjord physical processes highlight the complexity of melting and sediment-
delivery mechanisms occurring on and near the terminus. Melting is a strong function of water circulation, and it
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depends in part on the fjord geometry and the density structure of the water column, which are respectively affected coring photos courtesy B. kimball  (C) photo with dropstone -1
by sediment accumulation and sediment concentration.
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Two neighboring glaciers in Patagonia display opposite terminus behavior: one has retreated dramatically while the VI. FJORD PROCESSES

other has advanced, and yet they share essentially the same source area. (Surface velocities courtesy Eric Rignot, 2003)

ICE-FRONT MELTING SEDIMENT TRANSPORT PROCESSES SUSPENDED SEDIMENT IN ,, P~ ' b3 : | % ‘
Pio Xl Glacier: Jorge Montt Glacier: L FJORDS % ”'UA I\/Ior |ﬁ“e-v(?;%‘ ..ﬁ':ﬁ kit *ﬁ_.‘..'.;rm;;'_--';_--.-_-.; e —
-longest temperate glacier in South America -18 m/yr thinning T o A AN / o B e "ﬂ“"g AR ERE ’4_ =g Ty _*“*’ : iy
-only advancing glacier in South Patagonia Icefield -retreated 7.8 km betweem 1990 and 2000 T R e e e I ol oy L IR L L oo _i"ffﬁ-’_-'iﬁ_ f :f-!-} f" | L i " }.ml*f'“;;,;;mf TR ﬁ* v SR i ]
-terminus has thickened, advanced through mature forest -surface velocities in 1980’s ~ 0.7 m/day ) £ Turbuiens o *L*‘;ur:*w P s ey e Sal -”;:ux 53-5 SRR o “'ﬁ-f*—w**?” s SAGERR D B Sl B Y
-surface speeds: 1964 ~2 m/day -1995 SAR pixel tracking suggests 5.6 m/day , ' ﬁﬁﬁﬁﬁiﬂ R SR Eﬁ&"w ﬂ‘wmﬁﬁ B S S i e o

1984-1986: 3.3 m/day -11 km-long fjord with ~40 m of sediment ';, %:_T:““ oo V| | | : FUTU RE WO RK

1995: 50 m/day (avg. 19 m/day for 5 days) £ .

March 2011: Bathymetric and hydrographic surveys, moored-instrument deployments, and
sediment-core collection. Also install meteorological stations and time-lapse cameras. 2
Future: Early and late melt season ice-proximal measurements (coring and water-column profiles) to
relate changes in subglacial hydrology to concurrent fjord processes. Also monitor ablation with a
pressure transducer in a bore hole, and install GPS units. We would return the subsequent year to
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Conceptual model for measuring ice- front melt rates (from Rignot et al., 2010)
. (After Powell and Molnia 1989)

Few studies provide ice-front melt rates, which Patterns of circulation, sediment transport

For both study glaciers we plan to document: highlights the necessity for more in-depth studies: ~ and accumulation near ice front are complex.

1) The principal submarine sediment transport and depositional processes that control sediment accumulation and
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shoaling, and the rates at which they operate Motyka et al. (2003): Temperate Alaskan fjord st Left:"OPbprofile .,} iy mirror the sampling plan, utilizing both locally available vessels and a large ice breaker. et
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