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We have analysed GPS measurements of site motion from fifty sites in the Antarctica, including the one set up by us at
Maitri. The Maitri site exhibits a predominantly northward velocity of ~8 mm/ygaewhere on théntarctica plate the

site velocity estimates vary from 4 to 20 mm/year and exhibit spectacular rotation of the atlantic plate. The estimated pole
of theAntarctica plate is located on the plate itself and thus the plate, surrounded by mostly tentiplate mayins,

appear to spin along this pole. Large seasonal variations are seen in displacement time series from sites which are located
closer to the pole.
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Introduction CSIR-National Geophysical Research Institute

. L . (NGRI) with the support from ESSO-National Centre
TheAntarctica, which is the fifth lgest of the seven for Antarctic and Ocean Research (NCAOR)

continents on Earth, was the pqr'_t ofthe SlJperCOr]tinen%stablished a permanent GPS station in the year 1997
(_30ndwana more than 170 million years ago. Overat the Indian base station Maitri. Majority of data from
time Gondwana brokg apart anditarctica was this site were acquired in campaign mode. However
formed_ aro””‘?‘ 35 m_|II_|on years_ ago. The area of over the years, the site became unstable. The results
Antarctic plate is 61 million kdywhich is almost five from this site have been reported earlier (Ghavri et
times that of the Indian plat€heAntarctic plate has al., 2015).A new station MAITwas established at

a unique geodynamic setting si_nce It is_ a!most Maitri in 2013 (Fig. 2). In this article, we report on
completely (87%) surrounded by mid-oceanic rldges,the Antarctic plate motion through GPS

givergt_ent or C(_)nse][vsgr\]/e mz_:lrgilns Wh_i(;]h r?resforn;]ed measurements.A few attempts have been made
ue to interaction of théntarctic plate with the South ior (Aguset al., 2014; Bouin an¥igny, 2000;

Almerica dplateAfri(‘]a plat(_a,Austhila plate, lTaCiﬁC fi Dietrichet al., 2004; Donnellan and Luyendyk 2004),
plate and Nazca plate (Fig. 1). Only a small part of it however the number of GPS sites used to estimate

f"‘bUtS the sufb(:]ucgon t;one'_Wh'(ih IS fSorm_ed (Ijue tothe plate motion in these studies were small. Our study
Interaction of the Soutamerica plate, Scotia plate o ing data from 48 sites provides the most

gndA_ntarptic plate. Seismicity in tmintarc_ticq platg comprehensive analysis so.far
interiors is generally lonMost of the seismicity is
concentrated on the plate bounda# few GPS Measurements and Analysis

earthquakes occur in the volcanic region in the western o _

Antarctica and peninsular region (Reading, 2007). The'Ve analysed the data from Maitri station (MAIT)
continental interior shows suppression of crustal failure 2/0ng with forty seven other GPS stations from
due to ice loading causing low seismicltye quakes ~ UNAVCO (University NA/STAR Consortium) and

occur in the continental shelf region due to ice shelf SOPAC (Scripps Orbit and Permangttay Center).
breakoff. We used GAMITGLOBK software (Herring et al.,
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(B) .

Fig. 1: (A) Geographical Locations and major physiographic features of Antarctica. SSI-South Sandwich Islands, BS-Bransfield
Strait, AP-Antarctic Peninsula, TI-Thurston Island, SI-Siple Island, MBL-Marie Byrd Land, TAM-Transantarctic
Mountains, VL-Victoria Land, OL-OatesLand, V-Vostok, Lake Vostok, TA-Terre Adelie, WL-Wilkes Land, EL-Enderby
Land, DF-DomeFuji, DML-Dronning Maud Land, SR-Shackleton Range, TM-Thiel Mountains, EM-Ellsworth Mountains;
(B) The Antarctic Plate and surrounding Plates. BV-Bouvet Triple Junction, WCR-West Chile Rise, Bl-Balleny Islands,
AAD-Australian-Antarctic Discordance, KP-Kerguelen Plateau, Kl-Kerguelen Islands, Cl-Crozet Islands, PEI-Prince
Edward Islands. Numbers indicate divergence rates in cm/year. Plate margins are: divergent-double line, convergent-
single thick line, other-dotted line. The dot and circle in each panel represents the anti-pole of the Antarctica plate,

estimated in this study. Modified after Reading (2007)

Fig. 2: GPS site at Maitri, Antarctica, established in 2013

We found that the site motion Antarctica is
spectacular in the sense that the plate appears to
rotate. Such a motion is not observed for any other
plate on the globeNe use the site motion data to
estimate the Euler pole of rotation. The Euler Pole,
estimated by considerim@ntarctic Plate as a single
plate is at 58.69+0.41°N latitude, 130.18+0.41°W
longitude and is rotating with an angular velocity of
0.2153+0.0021°/myrSuch a pole will cause rapid
variations in the plate velocijtwhich is evident from
that estimated from GPS measuremekgsliscussed
earlier that théAntarctica plate is mainly surrounded

20104, b; King and Bock, 2006) to process GPS datd?y the mid-oceanic ridges, the convergent plate

in ITRFO8 reference frame. The estimated velocity

margins, and only a small part of it joins the subduction

is less about 4 mm/yr in the eastern part of EastZone, south of Soutkmerica plate. On the other hand,

Antarctica and about 20 mm/yr in the western part o
West Antarctica andAntarctic PeninsulaWe
observed that th&ntarctic Plate is moving towards
the SouthAmerican Plate (Fig. 3)The estimated
velocity at Maitri is predominantly towards north with
a rate of 81 mm/yr

fmajority of the other plates are surrounded by both

divergent as well as convergent plate margins and
hence those plates move largely in one direction.
However unique plate mgin boundaries setting of
theAntarctica plate causes a spinning type of motion
of this plate.
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Fig. 3: ITRFO08 velocity for the 48 sites on the Antarcticacontinent. Indian GPS site at Maitri is shown as MAIT
Seasonal Variations in the Plate Motion and is primarily due to the proximity of the suduction zone.
Internal Deformation of the Plate There is also possibility of some internal deformation,

_ _ o ) _ as evident from the presence of high topographic
There is large velocity variations at sites in the faatyre. theTrans-Antarctic mountains. Such

Antarctica plate. The systematic large variations in geformation is very small, less than a couple of mm/
the site velocity are primarily due to the fact that the year Quantifying of such deformation by using longer
Euler antipole of the plate is located on the plate itself.+jme series data has been taken up. Low internal
The volcanic province in the westékntarctica also  geformation in thé\ntarctica is consistent with the

causes some variations in the site motion. In thegeneral absence of earthquakes intitarctica plate
peninsulaAntarctica, the variations in the site motion region.
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Besides variations in the site motion, there are a predominantly northward motion of ~8 mm/year
seasonal variations at some sites. Seasonal variationghe motion of the plate is predominantly towards South
daily as well as annual, iAntarctica are mainly  American plate and it appears to be spinning. Such a
because of the fact that it is a polar region. Daily andspinning motion is primarily due to the fact that is it is
annual variations in the equatorial regionamtarctica surrounded by the divergent or conservative plate
(away from pole) probably occur due to change in boundaries. This is also consistent with the derived
temperature, total electron content during and day andoole of rotation for this plate, which is located on the
night condition, humiditypressure, and precipitation. Antarctica plate itself. There are large seasonal
At sites in theéAntarctica polar region, such changes variations in the motion which may be mainly due to
are more prominent and are annual and showthe polar conditions.
variations in the horizontal motion up to ~3 cm and in
vertical as much as ~5 crifo understand these Acknowledgements

changes, modelling the effect of each sources is beingy/a thank DrShailesh Nayak for inviting us to write
contemplated. this article and an anonymous reviewer for his

constructive comments. ESSO-NCAOR support in
establishing seismological and GPS site is greatly
We analyse GPS measurements in Aln¢arctica appreciated.

region to constrain its motion. Our site at Maitri shows

Conclusions
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