ZEPHYRIA PLANUM HILLS - A SOURCE OF
DEEP RESOURCES (supplemented template)
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Exploration Zone Map
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Correlation the size of Earth and Mars
hydrolaccolith

600-6000 m
fresh water permafrost




The geomorphological features of the injection

origin of hills
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Small hills have the appearance of
pingo

The sprawling of arrays and the lack
of debris down the slope indicate the
plastic and sublimating material,
which can be crystal hydrates and ice

The formation of such secondary
form is possible only with water
flowing down from the hills in the
saddle since the rise of a surface with
preservation of relief and tightness
can be ensured only with a platform
of ice with water under it

Depressions can be the result of
subsidence of downstream chambers
with a liquid

The hills form a circle, which indicates
their common roots



Stages of the evolution of big hydrolaccoliths (BHL)
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Signs of recent activity of BHL

SN ¢ A distinct boundary of erosion and

accumulative forms indicates younger years
or a steady increase in the central parts of
BHL. On the southern and northern
Hedgehogs (Mom and Dad) can see two
stages of the intrusion, the second of the

which it has been associated with the
breakthrough of brine close to the surface
and led to the appearance of the central
secondary structure.

: Such a line of the saddle is only
possible at a constant admission of
the demolishing material from the
growing hills.




The alleged structure of BHL

Depressions

Crystal hydrates, ice
Reservoir of brine

Hard crystal of hydrates -
dust caldera BHL

The precipitate of fine debris

Dunes

Slope streaks

Rising filtration
Drained area

Flow of water on permafrost
The secondary structure

The boundary permafrost
Permafrost

Mineralized water in the
environment of
clastic rocks




Dust isa
good natural
insulator for
shelters

Resources for colony

Dune sand can be a
versatile Dune sand can be
a versatile building material
that requires only a
bonding agent

Water
Likely hydrated salts are :

*magnesium perchlorate

Mg(ClO4):6H20,
«antarktitsit CaCl2-6H20,

«gypsum CaS04-2H20.

Even the first step of partial dehydration
releases 16,5-17,5% of the water of

these minerals.

The volume of Hedgehogs (Mother, Little
Son, Father and Daughter) is 1.05 km3,
the volume of water-rich crystalline
hydrates in them is 0,43 km3, and water
which is easy to extract is 0,073 km3.
This would ensure the colony of 10 000
people at a rate of 40 liters / person per
day for a period of 500 years.

Brines -an

Dust and sand additional source

are bought from

of water as well as
Mg, Ca, Na, Li, ClI,

outside and should Br. I, CH4
contain Fe, Al, Si,

T Mo



Maybe it's not Iava but
crystal hydrates &
overlying ice?

-

The most recent
material from the

depths can give: "
information about the
presence of life
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Slope streaks and
proposed mechanism
of their formation

T A
mineralized
water




contain
fresh water
condensation




Solving the problem of
dust on work sites and
means of communication

—

Da sty O ARt g : vl b
o B e o .*gp 2
'*!Fh"-': 4..": L ; ey 3 *"'v Aﬂn s

e AT e
iy o o T
o= LY

FEan

n;.:'"’”’*“'{" 5 = 3 A o
= L A &3
18, G a8 gl ) L o S e _LL"' i 1¢.

e -'1--::-'—:- T ""II'
LR OEY Ao T NET Ales e "Ew 87 ot
. -|- RN, By -|._,..

- l*!h'hw-a""’ = ' 5 4:""!-: Al_.ll 3 1 *_. ._-. l*!l!":I LTl 4;4:- L i I: E &

o & L
ﬂ -_,. ~

|_ -., '\-J

MTACI Y ¢ Tl

el ..."“
L hﬂ' 2 0 ﬁpﬁ‘,."?an‘




Science R

Site Factors

Potential for past habitability

N |RROI4

:Z Workshop for Human Missions to Mars

Hay4YHble KPUTEPWI MECTa

o Threshold
e Potential for present habitability/refugia
=
()]
<
Qualifying Potential for organic matter, w/ surface exposure
Threshold
Meteorological diversity in space and time
o 6
._g High likelihood of surface-atmosphere exchange [
2 1
j .
-+
< Qualifying 7
Amazonian subsurface or high-latitude ice or sediment [ 6
. : L : 4
Amazonian subsurface or high-latitude ice or sediment 1
. e 8
Range of martian geologic time; datable surfaces ° o 6
Threshold ? 6
Evidence of aqueous processes ) 2—
: : : . 6
Potential for interpreting relative ages o ° 1
> 3
2
(0]
O
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Yes

Partial Support
or Debated

No

Indeterminate




Resource ROI(s .

A

op for Human Missions to Mars
Meets First Order Criteria (Latitude, Elevation, Thermal Inertia -- P
Potential for ice or ice/regolith mix !uuuuun
ool |ele]?] "]

AND/OR

Potential for hydrated minerals
Potential for hydrated minerals

Threshold Potential to be minable by highly automated systems
Located less than 3 km from processing equipment site

Located no more than 3 meters below the surface

Water Resource

Accessible by automated systems

Potential for multiple sources of ice, ice/regolith mix and hydrated minerals !n!u ?
Qualifying Distance to resource location can be >5 km ---- OTBETbI
Route to resource location must be (plausibly) traversable uuu ) aa

~50 sq km region of flat and stable terrain with sparse rock
distribution

Criter

YacTtnyHo
(@) OTBEYarLWMH
WU CNOPHbIEe

Threshold

1-10 km length scale: <10° HeT

Located within 5 km of landing site location

ineering

2 Heonpepensaembl
b e

Located in the northern hemisphere

Evidence of abundant cobble sized or smaller rocks and bulk, loose regolith

Civil Engineering
Ilﬂﬂﬂ-l=l-

Qualifying

vi

Utilitarian terrain features

Qualifying

ISRU and C
Production

Potential for metal/silicon



Briefly summarize on a single slide:

1. BO3MOXXHOCTb MMETb AO0CTYN K aKTUBHbIM KaHaiam 13
NoAMEP3I0THOU rnapocdepbl CTOUT TOro, YTOObI OCYLECTBUTb UX
npeasapuTesibHYI0 pa3BegKy ¢ nomoulbto posepa 2020.
BcecTtopoHHMeE nccneaoBaHma NO3BONAT OO bEKTUBHO OLUEHUTD
aKTUBHOCTb EXXel 1 NoBbICUTb WAHCbI HAUTU cneabl COBPEMEHHOW
XU3HWN B noamep3noTHOW ruapocdepe Mapca. [MonyTHbIMK
3a,a4aMn 3TOM MUCCUU MOTYT ObITb: U3yYEeHME 3aNacoB
rMApPaTUPOBaAHHbIX MMHEPAJIOB, MeXaHMU3Ma 0b6pa3oBaHUA
CKNOHOBbIX MOJI0C, U3y4EHMNE YCNOBUN NOCAAKN, CTPOUTENLCTBA U
nepeasuXKeHus.

2.[1ns noBblWeHna ybeanTenbHOCTU TMNoTe3bl 0 HonbLInX
rMApPOo/IaKKONUTaX LesiecoobpasHo 3aKa3aTb HECKOIbKUM
HEe3aBUCUMbIM Cneumannctam B obnactu reomopdonornm u
rMALNONOTMU BbIMOAHUTL aHaNM3 GoTomaTepmanos Exken u
aHa/IOTNYHbIX CTPYKTYP B HU3KUX LUMPOTAX C LUE/Ibo NPOACHEHUA NX
NPUPOAbI U NPU3HAKOB aKTUBHOCTM (3-4 mecaua). 3aTem
BCTPETUTHLCA AN5 BbIpabOTKM COBMECTHOIO 3aKNOUYEHMA U
060CHOBaHMA OpraHM3aumm cneumanbHON MUCCUN.



Cnincok onpegeneHne npUopuUTETHOCTU NMOTPEOHOCTEN
EZ OaHHbIX

Ha yyacTok c ueHTpom 1° 287127 S; 157° 12" 09" E
pazmepom 32X32 KM HYXHbl KapTbl C pa3peLllatoLlemn
cnocobHocTbio 0,2-0,3 m:

* KapTta B BUAMMOM CBeTe
 KapTta penbeda

e KapTa Tens10BOMN MHEPL UMK
* KapTa reosiornyeckasn

Replace With: EZ Location Name 18



e For the first humanitarian
mission and the of the
colony foundation the areas
this the active
hydrolaccoliths have
advantages of
equatorial plains, are
provided with large reserves
of water and
promising for the study of
mineral resources and a life
in the depths of Mars.

Conclusions

* Therefore exploration of
hydrolaccoliths from orbit
and by robotic missions is
acute now, in particular, the
important information of
Curiosity about Mount
Sharp hydrolaccolith.
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Thank you for attention!



