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North of Gillock Island

Blue line on right image is the limit of flexuresd line Is
the seaward edge of the flexural boundary layer.

Southern Profile — GPS sites and CATS Tide model
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Table 2: The phase difference and amplhtude attenuation cbservations within
Beaver Lake and simulated tides beneath the Amery Ice Shelf: a. The major di-
umal fides K1 and O1; and, b. The major senu-dinmal tides 312 and 52. These 4
constiments conmbute about 80% of the tide n Beaver Lake.

Beaver Lake

a. Dumal

Year 01 Kl

Anemuation Fhaze Artsmaton Fhasze
1900/91 | 0.932+£0021 -4645+1.186 | 0.808L£0024 -9953+£1.513
190798 | 093410012 980310633 | 0.912+0000 466510612
2002 0923+0018 -13.603+0908 | 0917+0016 -11.093+0.0997

b. Semm-diomal

ear M2 52

Atiemation Phass Anemadon Fhass
1990/91 | 097410029 -4166+1.740 | 1.0353£0031 -3.018+1.658
190708 | 09450011 -2443020619 | 1.0531+£0012 -28.893+0.562
2002 0.887+0022 -28848+1.281 | 1.021+0026 -20178+1.363
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e Epishelflake, in hydraulic connectio
with the ocean beneath the Amery |
Shelf

e A narrow/long inlet might act as a
linear damped oscillator and cause
phase lag and attenuation

e \What is causing the inlet to thicken”
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Areas
e Amery Ice Shelf:

' Gillock Isand 62882 km2
: e Publications Ice Shelf:

1106.2 km2
e Clemence Massif:

Aa
5e1% ClemenceMassif | ~ 166.83 km2
oy ‘: | -' : e Gillock Island:

470.78 km2

' . - ' ' e North Gillock Island:
se°E 68°E 70E 72°E 74°E 78




Bathymetry

2 X 2 km grid
WGS84




Column

Thickness
= Bathymery -
Draft

e Mean depth beneat
AlS ~ 235 m

e Total volume benes
AIS ~ 23108 km3




Bathymetry

Features
e Depressions!

e Sites of high
sedimentation?

e Anoxic?

e Historic grounding
sSites?




Bathymetry — Features

*Paternoster: series of ‘connected’ (terrestrial) lakes
located down a glacier valley

Questions
* Do dense waters pool in the depressions?

* If so, are the waters in the depressions slow ngpan
Isolated by high density gradients from the cavity
waters?
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Bathymetry
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e 2D gravity wave mod
* Short run times (days

HUGO (ex
MOG2D)
Claire Maraldi
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* Forced with FES200

* Finite element

Global tidal solution

e Bottom friction IS

doubled beneath the




Regional Ocean
Modelling System

e 3-d Ocean Model
e ~1.5to 5 km grid

e Tidal forcing with
TPX06.2

e Thermodynamics

e 16 vertical layers
e 121 x 288 cells

e run ttime ~ 1 mont




Amery tides

M. Hemer, J. Hunter and R. Coleman (2006).
Barotropic tides beneath the Amery Ice Shelf. JGR.

However
e Area Is now ~5 % larger than Hemer et al
e VVolume is ~10 % smaller...

Future

e Barotropic tides & ‘tune’ WCT (HUGO and ROMS)
e Incorporate ice shelf flexure physics (HUGO)

e Mixing processes (ROMS)

e Internal tides (ROMS)




AMO4 — Thermistor
data

(6 hour sample rate)
Marine Ice accretion site
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AMO1 — Thermistor
data

(10 minute sample rate)

Thermistor nearest the ocean
CATS tide predictions
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