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Introduction: This work is a continuation of the
analysis of the night-time images ofufr thermal emis-
sion of Venus taken with VMC camera [1] onboard Ve-
nus Express. Our study area is SW of Beta Regiogop
raphic rise, which includes parts of Hinemoa andhdzu
Planitiae with Tuulikki Mons volcano and small Clim

of 2 values of the lapse rate= -8 K/km andr = -5 K/km,
and 2 values of the mean emissivity 0.8 andz = 0.58.
The values = -8 K/km andé = 0.8 have been used in a
number of previous publications [e.g., 4], while
r = -5 K/km andz = 0.58 have been used by [5].

The decrease of the assumed lapse rate leadsatie a h

mana Tessera branching from the Phoebe Regio riseiter model temperature of the high-standing land&amd

Based on current knowledge of Venus geology we sug-

gest that plains and Tuulikki Mons volcano are matie
basaltic lavas, while the composition of materialCi-
mon-mana Tessera is enigmatic: it may be also tasal
or, as suggested by [2], more geochemically evolved
(rhyolite, dacite, andesite). The idea is to tessgible
compositional differences with IR emissivitg) (of the
surface material. Short description of this area an
method of the VMC data analyis can be found in [3].
Here we present results of our analysis.

Tablel.

Unit Terrain Altitude, km N

1 Chimon-mana Tessera 0.6+0.8 103
2 Plains around Chimon-mana 0+0.6 395
3 Tuulikki top 0.78+0.8 22

4 Tuulikki middle -0.2+0.5 63

5 Plains around Tuulikki -0.3840.5 162

Data analysis. We compare (Fig. 1) tessera (central
part of Chimon-mana Tessera, unit 1) v.s. the suding
regional plains (unit 2), and relatively young Tilki
Mons volcano (unit 3) and its summit part (unitv4. the
surrounding regional plains(unit 5). The unit akies are
given in Table 1.

Fig. 1. Radar image of the study area with units (Tabna)ked
Calculation of 1apm emissivitye from the observed
thermal emission [3] requires two assumed model pa-
rameters: temperature lapse ratend average surface
emissivitye. For each pixel we calculatedfor 4 sets of

the assumed parameters (Tab. 2), which are conisat

thus to their higher model gm emission, which in turn
leads to lower emissivity of the high-standing temmths
calculated from the VMC data. The calculated emigsi

of the plains for these two lapse rates should aileer
similar. The decrease of the assumed average surfac
emissivity from 0.8 to 0.58 should “proportionalligssen
calculated emissivity of all terrains.

Table 2.
Assumed Unit A/ et std. dev. p, %
values | Unit B Unit A Unit B
f=8 1/2 |0.780.29 [0.620.24 | 0.8
c=0.80 | 3/5 ]0.680.23 | 0.640.26 | 43
4/5 |0.80t0.24 |0.64t0.26 | 0.6
. 1/2 |0.56t0.20 [0.51+0.18 | 2.2
=058 | 3/5 0.5@0.17 | 0.480.20 | 47
4/5 |0.58:0.17 |0.48:0.20 | 2.4
f= 5 1/2 |0.6%0.22 | 0.640.24 | 23
5=0.80 | 3/5 ]0.6%0.22 | 0.650.26 | 94
4/5 |0.630.18 | 0.6%0.26 | 72
f=5 1/2 |0.460.17 | 0.480.17 | 34
=058 | 3/5 ]0.490.17 | 0.4¢0.20 | 100
4/5 |0.480.20 | 0.490.20 | 83

We calculated the meamand its standard deviation
for each unit (Tab. 2). To assess significancehef db-
served differences in the mearwe applied Student's t-
test for the unit pairs of interest. The atmospliduering
makes our effective spatial resolution to be ~50, km
which is much larger than a formal field of view thie
VMC pixel. So one cannot consider a value of edgblp
as single and independent measurement. To cohict t
situation the study surface was “paved” with subaref
50 km across. The number of such “tiles” on eadh (i
in Tab. 1) was taken as the number of measurenfients
the t-test. The results of the estimates are giverab. 2;
shaded are lines where the test indicates statistisig-
nificant emissivity difference.

It is seen from Tab. 2 that, as expected, the dise o
surface mean emissivitg = 0.58 has lead to the decrease
of all calculatede. The use of = -5 K/km leads tce of
the high-standing Chimon-mana Tessera and Tuuliki
Mons volcano to be lower comparing to calculatidnae
for r = -8 K/km. So both cases with= -5 K/km show no
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statistically significant difference between thempared

units. The cases with = -8 K/km do show significant

differences between some terrains; we discusdtisy.
Chimon-mana Tessera (unit 1) v.s. adjacent plains

(unit 2). For both cases with = -8 K/km the calculated
tessera emissivity isigher than the plains emissivity and

the difference is statistically significant, comyrao [7],

where lower emisvity for another tessera has been re-

ported. The higher emissivity of the tessera malteat
first glance looks strange, because the indireadeexce
[2] suggests less mafic (more silicic) compositioh

tessera comparing to more mafic material (basdit) o
plains. So, one would expect the lower emissivify o

tessera material comparing to that of plains thaipgpo-
site to our calculation results.

But this would be true if one considers the unweath

ered materials of tessera and plains. If theserakteare

weathered, then, calcium of the unweathered ropkes- (

sent in anorthite component of plagioclases angiitz

component of pyroxenes) in the process of weatferin

should form forms anhydrite [6] and this high refle-
ity/low emissivity mineral (http://speclib.jpl.nagav)

should be more abundant on the surface of weathered

basalts comparing to the surface of weathered itegol
dacites, andesites. So if the surface materialesgera
and plains are weathered (see e.g., [8]) the citedl
higher emissivity of tessera comparing to plainsins
agreement with suggestion that tessera materialoise
silicic than the surrounding basaltic plains.

However, this is not the only option. Thein emis-
sivity depends strongly on the grain size [see 8]g.The
tessera surface is higher by ~ 0.6 km than theaserbf
plains (see Table 1). On Venus at higher altitudésl
should be stronger than at the lower ones [9] hisdmay
control the surface grains size: the higher théaser the
stronger the wind, and, probably, the coarser thréase
material grain size. Thus, the observed higher siniig
of tessera comparing to plains could be in agreémih
the higher (comparing to the plains) altitude osera
even if the tessera mineralogy is the same asathtite
plains. We also should have in mind the mentionefBb
possibility that higher emissivity at higher alties may
be artifact of our still imperfect model.

Tuulikki Mons volcano (unit 3) v.s. surrounding

plains (unit 5). Tuuliki is relatively gentle-sloping vol-

cano with long lava flows that suggests its basaltim-
position and most part of it is only slightly highban the

adjacent plainsSo it is naturally to expect that the Tu-

ulikki emissivity should be close to that of tharsund-
ing plains. Our calculations for the cases withks -8
K/km showed the calculated emissivities of Tuulikki-
cano and adjacent plains are not statisticallyedft.
Tuulikki Mons summit (unit 4) v.s. surrounding
plains (unit 5). Our calculations for = -8 K/km show
that the Tuulikki summit emissivity is higher thdrat of
the plains surrounding the volcano and the diffeeeis
statistically significant. The Tuulikki morphologgug-
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gests the basaltic composition of the volcano, swral-
ogy of its summit, should be rather similar to tbathe
surrounding plains and seems to be not the causieeof
observed higher emissivity of the Tuulikki sumnithe
highere of the latter can be due to the coarser chara€ter
the surface material of its summit expected due the
stronger winds on the higher altitudes. The memtibn
possibility of an artifact of our still imperfectadel also
should be kept in mind.

Additional evidence on the nature of the observed
higher emissivities at the higher altitudes maylbduced
from theev.s. altitude correlation diagram (Fig. 2).
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Fig. 2. The emissivity v.s. altitude correlation diagram.

It is seen from Fig. 2 that the measurement vdioes
the area including Chimon-mana and the adjacetmgla
(green in Fig. 2) and the area including the Tualdum-
mit and the plains surrounding this volcano (reim 2)
form two different clusters with different trend&/e sug-
gest that this may imply that the physical mechasi$or
the increase of emissivity with the altitude in@edor
these two areas may be different: the coarser giagon
the Tuulikki summeit and the combined effect of the
coarser grain size plus difference in mineralogy tfee
Chimon-mana Tessera.

We should not forget also that for the temperature
lapse rate = -5 K/km, our calculation show no signifi-
cant difference in surface emissivity for all catesied
unit pairs. It is still possible that the tesseraliso basal-
tic and that there is no change in surface graia wiith
altitude change. So it is crucially important tdiaiely
determine the temperature lapse rate in the neécsu
layer of Venusian atmosphere.
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