
Holocene Sea-Level  Histor y  Of Qatar : New 
Geomorphic  And Sedimentar y  Evidence Using 
Different ia l  GPS

Reconstruct ions of  Holocene re lat ive  sea  levels  (RSL) from sedimentar y  or  geomorphic  records  have 
impor tant  impl icat ions  for  project ions  of  future  RSL r ise.  Such records  provide information on glac ia l 
i sostat ic  adjustment (GIA), upper  l imits  of  ice  shie ld ablat ion, and the preindustr ia l  var iabi l i t y  and 
poss ible  anthropogenic  impact  on RSL r ise  in  the future.  They are  useful  to  separate  eustat ic  and 
ster ic  ef fects  f rom sate l l i te  and t ide gauge data  and provide a  bas is  to  tune rheologica l  models  of  the 
Ear th.  RSL of  a  cer ta in coasta l  s i te  i s  a  complex funct ion of  g lobal  (g lac io-eustasy  and ster ic  ef fect) , 
regional  (e.g. , GIA, hydro-isostasy, gravi tat ional  ef fects  inducing deformation of  the ear th, upper/ lower 
mantle  v iscos i t y, etc . )  and local  (sediment compact ion, tectonic  upl i f t /subsidence, and t ide dynamics) 
parameters .  
The coast l ine of  Qatar  i s  highly  dynamic in this  regard and exper ienced s ignificant  ver t ica l  and latera l 
shi f ts  of  i t s  shorel ines  on comparat ive ly  shor t  geologica l  t ime sca les .  D ur ing the Last  Glacia l  Maximum 
(LGM), the Arabian Gulf  was  dr y.  F looding of  the Arabian Gulf  s tar ted some 14,000 years  ago.  The 
posi t ion of  the present  day coast l ine was  reached and became f looded about  8,000 years  ago.  Exist ing 
l i terature  data  indicate  that  RSL rose  a  fur ther  2  to  4 m unti l  6 ,000 years  ago when i t  f looded s ignificant 
par ts  of  Qatar ' s  present  coasta l  areas  before  gradual l y  decreas ing to i t s  present  posi t ion about  2,000 
years  ago.  However, not  much detai l  i s  known on local  var iabi l i t y, and precise ly  determined sea- level 
index points  are  scarce.   
We compile  new Holocene sea- level  index points  in  form of  beach r idge sequences  (e.g. , As-S irr iyah 
and Al-Shaqra areas) , bur ied cora l  reef s  and sabkha deposi ts  (e.g. , Doha, Corniche Road)  and isolated 
beach r idges  and subt idal  deposi ts  (e.g. , Al-Shaqra and Khor Al-Adaid areas) .  Also bur ied inter t idal  to 
subt idal  shel l s  in  l iv ing posi t ion, accessed by percuss ion cor ing and manual  dr i l l ing at  Al-Zareq area , 
were considered.  Index points  are  precise ly  leve led by DGPS (ver t ica l  error : <2 cm) and radiocarbon 
(AMS) age dated.  
Data f rom our coasta l  sur veys  reveal  mult iple  evidence for  a  RSL highstand of  up to about  +2m QVD 
about  6,000 ca l ibrated 14C years  before  present  (y r  BP), which l ies  at  the lower  end of  previous ly 
est imated values .  Indicat ions for  a  RSL fa l l  and substant ia l  coasta l  regress ion s ince then have a lso 
been obser ved.  RSL ampli tudes  of  up to 5 or  even 8 m s ince the mid-Holocene highstand, as  proposed 
for  the Arabian Gulf  in  ear l ier  s tudies , are  equivocal .  They may be biased by heterogeneous index 
points , poor  age constra ints , or  the inc lus ion of  evidence from a larger  region or  di f ferent  tectonic 
provinces , respect ive ly.  Late  P le is tocene RSL seems to have been even more than 5 m higher  than the 
mid-Holocene highstand based on DGPS measurements  at  Al-Shaqra and Khor Al-Adaid areas .  I t  i s 
envisaged to provide higher  precis ion in the reconstruct ion of  RSL and coasta l  changes  in space and 
t ime, as  wel l  as  information concerning poss ible  di f ferences  between the east  and west  coasts  of  Qatar  by 
apply ing a  systematic  dat ing and sur vey ing approach a long the ent ire  coast l ine in the near  future.
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