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     Introduction: Thoth is a region of Mars located
in Utopia Planitia (approximately 30 degrees North,
95  degrees  East)  that  we  measured  to  be
approximately 712 km in length and 240 km in width,
or  approximately  170,800  square  km.  It  is  a  low-
albedo  surface  expression  that  generally  shares
similar  physiological  features  to  the  surrounding
terrain, mainly sharing similar polygonal terrain and
few weathered crater  systems.  The region was  first
identified  in  early  hand-drawn  telescopic  maps  of
Mars  as  a  canal-like  feature  named  "Thoth"  in  the
early  1900's  [1].  Following  the  Mariner  9  mission,
Thoth was correlated with a lower albedo region of
the surface [2]. The first higher resolution images of
Thoth from orbit came during the Viking missions of
the  1970's  with  the  next  detailed  images  coming
during the Mars Global Surveyor (MGS) mission in
the late 1990's-early 2000's. In a comparison between
the Viking and MGS images, Thoth was observed to
have expanded to more than double its original size
over approximately 25 years (Figure 1). 

Figure 1: Visible image of the observed low-albedo
feature in relation to the surrounding lighter-colored
Utopia  Planitia.  Image  on  the  left  is  a  composite
image  produced  by  the  Viking  spacecraft  in  the
1970’s  and  the  image  on  the  right  is  a  composite
generated  by  MRO  and  MGS  imagery.  (Credit:
NASA/JPL/GoogleEarth). 

     Higher resolution imagery obtained by the Mars
Reconnaissance  Orbiter  (MRO)  has  revealed  wind-
streak  patterns  consistent  with  dust  devil  trails
observed elsewhere on Mars, which point to long-

term directional wind patterns across the region. It is
proposed  that  Thoth  represents  a  region  of  low-
albedo  regolith  that  has  undergone  a  period  of
expansion  between  the  1970's  and  2010's  as
evidenced by regional  wind  patterns and shaped by
mineralogical  evidence.  However,  a  lack  of  recent
literature discussing this particular feature has led to
our  objective  of  investigating  the  geomorphic
changes  and  mineralogical  evolution  of  this
mysterious low-albedo feature. 
     Methods: Imagery from cameras on the Viking 1
and  2,  MGS,  Mars  Odyssey,  and  MRO  spacecraft
were compiled in order to analyze the physical  and
mineralogical  properties  of  the  region.  The
measurements  of  areal  extent  of  Thoth  were
performed on composite  images  of Thoth collected
during  the  1970’s  and  2000’s,  for  which  estimated
growth  rates  could  be  applied.  Small-scale  features
for  closer  observations  were  obtained  by  the  High
Resolution  Imaging  Science  Experiment  (HiRISE)
and Mars Context Cameras (CTX). 
     Mineralogical measurements were derived from
the  MGS  Thermal  Emission  Spectrometer  (TES)
data.  Over  twenty  minerals  were  selected  from the
Arizona  State  University  spectral  library  [3]  and
atmospherically corrected [4]. The mineral emissivity
data was then used for two objectives: what mineral
concentrations  are found within our  study area and
how  does  it  compare  with  the  surrounding  region.
Each  of  these  objectives  were  measured  in  our
preliminary study. 
      Observations: The investigation was divided into
two  phases  to  investigate  Thoth’s  mineralogical
composition and to measure the regions physiological
characteristics  through  time.  To  get  a  preliminary
reading of the mineralogy gradient across the feature,
Thoth was sectioned into 9 regions. Each section was
then averaged from TES mineral data. Each section
then  showed  a  percentage  of  mafic  or  felsic  type
minerals (Figure 2). 
     A measurement of the orientations of dust devil
trails  and  wind  streaks  were  correlated  with  the
previously  observed  direction  of  growth  from  the
1970’s-2010’s. During this span of time, the greatest
expansion of Thoth was towards the south-southeast
as well as to the east. The entire feature expanded in
area in all other directions at lower rates.  
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Figure  2:  Illustration  of  Thoth  with  color-coded
mineral-specific  areas. Red (far left)  corresponds to
magnetite/hematite.  Green  (middle)  corresponds  to
olivine.  Blue  (far  right)  corresponds  to  clays  and
sulfides).

     Wind  streak  trends  were  measured  at  several
points around the perimeter and interior of Thoth to
determine regional wind-patterns. Examples of wind
streaks that were studied are included in Figure 3. In
general,  wind  streaks  across  Thoth  were  oriented
between  northwest-southeast  and  north-south
alignments.  Some  wind  streaks  observed  in  the
northeastern  quadrant  of  Thoth  were  oriented  in  a
northeast-southwest  orientation.  These  orientations
are  consistent  with  historically  observed  south-
southeast direction of growth of the region between
the 1970’s and early 2010’s. 
       Conclusions: Thoth is an approximately 170,800
square km low-albedo feature located on the western
margin of Utopia Planitia in the northern hemisphere
on Mars. It was first photographed from orbit by the
Viking  1  and  2  spacecraft  in  the  1970’s  and  was
observed to  have  more than doubled in size by the
mid-2010’s.  Wind  streaks  observed  in  HiRISE
imagery suggests that regional wind patterns play an
active  role  in  shaping  the  region  and  have  likely
contributed  to  Thoth’s  growth  over  the  last  30-40
years. We propose that Thoth represents a landscape
composed  of  lower  albedo  material  that  has
experienced  aeolian-driven  expansion  over  recent
decades  and  will  see  further  growth  in  the  years
ahead.
    Future  Work: Further  analysis  of  this  region
would relate the mineralogy found to the surrounding
region  and  form  more  sound  implications  for  a
probable  origin  and  evolution  of  formation.  We
propose  an  exposed  mantle  region  with  similar
mineralogy  to  its  northern  counterparts  that  was
separated and shaped by wind erosion and movement
of surrounding feldspars. 

Figure  3:  Examples  of  wind  streaks  observed  in
Thoth. At right are wind streaks in the north central
portion  of  Thoth  which  trend  between  northwest-
southeast  and  northeast  to  southwest.  (Image  from
CTX Camera)
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