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MERCURY RADAR ALTIMETRY: NEW RESULTS; J. K. Harmonl, D. B.
Campbell!, D. L. Bindschadler?, J. W. Head?, and I. I. Shapiro®. (1) Nat'l
Astronomy and Ionosphere Center, Arecibo, PR 00613; (2) Dept. of Geological
Sciences, Brown Univ., Providence, RI 02912; (3) Harvard-Smithsonian Center
for Astrophysics, Cambridge, MA 02138.

Radar altimetry measurements of Mercury have been made at Arecibo Obser-
vatory during 1978-84. The measurement techniques and preliminary results were
reported by Harmon et al. (1984). Since then, additional data reduction and
geological analyses have been completed, some results of which are reported
here.

A major step has been the reduction of all data through 1982 to absolute
altitudes (Fig. 1). The altitudes show a total variation of 6 km, although
long-wavelength topography has an amplitude of about 3.5 km. The topography
is dominated by two large bulges centered roughly at 10°W and 190°W longitude,
with a third, smaller highlands region appearing in the unimaged hemisphere
at 305°W (Figs. 1, 4). Fig. 1 indicates that Mercury's equatorial topographic
figure is roughly aligned with its dynamical figure as inferred from the 3:2
spin-orbit resonance. The western edge of one of the large bulges is very
sharp, dropping by 3 km at 37°W, near crater Handel (Fig. 2). This drop coin-
cides with an extensive N-S-trending fault system seen in images. Another
dramatic drop has been seen across crater Zeami which may be a signature of
the fault system seen NE of Tolstoj basin.

Two smooth, bowl-shaped depressions centered on Tir Planitia (Fig. 3)
and at 210°W in the unimaged hemisphere (Fig. 1) provide support for the exis-—
tence of an annulus of circum-~Caloris smooth plains. The observed downwarping
is suggestive of subsidence under volcanic load, while adjacent topographic
highs may be an uplift response to this subsidence. The Arecibo data indicate
that the circum-Caloris region possesses the largest expanse of smooth plains
in the equatorial zone of Mercury, although less extensive ''smooth" regions
can be seen in profiles from both the imaged and unimaged (Fig. 4) hemis-
pheres.

Three features identified as scarps from images (Santa Maria Rupes, a
second scarp just east of Santa Maria, and a third scarp east of crater Asva-
ghosa) were found to exhibit radar altimetric signatures (Fig. 2). Each is
approximately 70 km across and 750 m high. In at least one case (the feature
east of Asvaghosa) the radar profile is sufficiently symmetrical to establish
it as being closer to a ridge than a scarp in appearance.

Large Mercury craters (diameter 2 40 km) average 2.3 km in depth as es-
timated from radar profiles. Some large and/or fresh craters yield radar
depths of 3 km or more. These depths are consistent with shadow-derived
values from Mariner 10 imagery. The one very large basin observed with the
radar (centered at 130°W, 2°N) is shallower than some smaller basins and cra-
ters, consistent with degradation or isostatic relaxation, but does exhibit
some distinctive topographic features.

The unmapped hemisphere (Fig. 4) shows a number of large craters as well
as topographically smooth areas indicative of smooth or intercrater plains.
No marked topographic differences are found between this and the imaged
hemisphere nor is there evidence for another feature on the scale of Caloris.

Reference: J. K. Harmon, D. B. Campbell, J. W. Head, D. L. Bindschadler, and
I. I. Shapiro (1984). Lunar Planet. Sci. XV, 343.

© Lunar and Planetary Institute ¢ Provided by the NASA Astrophysics Data System



319

MERCURY RADAR ALTIMETRY

Harmon, J. K. et al.

*01 asugaey £q pafemy jou

sem aTSueapenb sTYL *T2A9T wnlep 3a7d s8ujll [¥IUOZTION ‘IPNITIET
2a78 saaquny *aySuwipenb Q[-H @y3 o3 sajrjoad IpnITITY ‘v 913
(Mo) apnjibuo

omm o_,__u_m o_n omm 0mm o_w_m om».. 09¢
g0 o i
- gl U
422 12 r - @
i PG [=
~ - X
452 L3
-l\l}\ A | dﬂ(\M&L&W&\(ﬁ\l b, ”MW
] | A=
 J— . g0
191 :,f&.\.a 8l i

I I T T I I T

*dTBDs BTARH BIUBS=HS ‘ISWOH=OH ‘TapUEH=EH
'8389L=d] ‘EPSOYBEABY=EY ‘[OAS] WNIBDP DATE S3UF] TRIUOZTIOH *SPNITIE]

@jouap saaquny -afSueapenb g-H =yl ioj sayfjyoad apmafaITV

(M,) apnjibuoT

[=]
=
=
o
o
-
o
<
=
uy
[=]
©

*z "%1a

(mp 18d wy) spnjuy

*103BUTWIAY O] JBUTIRK Byl SMOYS

1-1 outrT 8yl *satun >7Foroed zofew ajeaedes ssufl paijog -sapn3
~TIB] 21 81aquny *31BZOY 121B4D pue (EFIJueld IFL) surerd yjoous
STIOTRD-ENDIFD ayl jo LIFUTITA ayl uy seayyjoad apnIafaty g 314

o9

04l

(M) apn}ibuoT

9l-

suind
7 18104243 |UT

-
-
-
-
-

_A

al SuIDjd Yjoows
——  puo
Dj233 s1ojD)

£s

08l 061
|
[
|
|

oljuold 4y

("nMp ad wy) apnjiy

\

|
|
\— suioig yioowg — |
|
I

opaly ! o
_o .ur; ¥
Hozow 'L
*aasyds souaiajai

ENTPRI-W-()' 6EH7 ¥ 03 spuodsailod WNIEp @pn3ji[e-0iaz sy -afeds
BpNIFITE @INfoeqe uo Zg-g/§] woij saryjoad spnifiTe Lanosasy 1 914

(M,) apnjibuo

om_ 042 09¢

(W) apnii|y

© Lunar and Planetary Institute ¢ Provided by the NASA Astrophysics Data System




