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ABSTRACT: Former stages of the morphological development of northern Sylt are reconstructed to 
extend knowledge of the type and approximate time of the formation of a sandy bay (K6nigshafen) 
in the Wadden Sea. Apart from an analysis of historical maps and nautical charts, this paper includes 
the representation of the results of recent borings and sedimentological findings. The two ways of 
tracing back the development led to different conclusions, which are discussed. The cartographical 
conclusions cannot confirm the assumption that Kbnigshafen was a deep bay. The input of dune 
sand from westerly directions and the formation of a sand spit system from the south have caused 
great morphological changes up to present times. Since the middle of the 17th century there has 
been an extension of the Kbnigshafen area. On the other hand, geological investigations show that 
the Ellenbogen could have been formed between the middle of the 17th century and the end of the 
18th century. Before that, Kbnigshafen was sheltered by a large sandy spit directly at the Lister Tief. 
It might have been the location of the famous sea battle of 1644 between the Danish fleet and a 
Swedish/Dutch fleet. The Kbnigshafen area is possibly a young formation and is, at least since its 
separation from the Lister Tief by the Ellenbogen, an area of prevailing sedimentation. 

I N T R O D U C T I O N  

O n e  of the  goa ls  of geosc ien t i f ic  i nves t iga t ions  is the  r econs t ruc t ion  of fo rmer  s t ages  

of l a n d s c a p e  d e v e l o p m e n t .  This  is f a sc ina t ing  in the  geo log ica l ly  r a the r  y o u n g  coas ta l  

r e g i o n  in par t icular ,  b e c a u s e  the  b o r d e r  b e t w e e n  l a n d  and  sea  can  be  s u b j e c t e d  to r ap id  
changes .  S u b s e q u e n t  l a n d s c a p e  t r ans fo rmat ions  m i g h t  h a v e  des t royed ,  cove red ,  or 

i n t e g r a t e d  the  e v i d e n c e  of a fo rmer  s ta te  as rehcs  into the  r e c e n t  coas ta l  s cene ry .  An  

espec ia l ly  i n t e r e s t i ng  ques t ion  is w h e t h e r  the  r e g i o n  of K b n i g s h a f e n  has  b e e n  an  a r e a  
d o m i n a t e d  by  e ros ion  or  a c c u m u l a t i o n  of s e d i m e n t  s ince  the  s torm f loods of t he  la te  

M i d d l e  Ages .  T h e r e  a re  seve ra l  m e t h o d o l o g i c a l  s t r a t eg ies  to e n a b l e  the  r econs t ruc t ion  of 

such  o lder  s tages .  Fie ld  r e s e a r c h  a l lows us to d r a w  conc lus ions  abou t  t he  spec ia l  h is tory  

of s e d i m e n t  d y n a m i c s  in  this coas ta l  r eg ion  f rom s e d i m e n t  s t r a t i g raphy  or  f rom an 
o b s e r v e d  a l t e rna t ion  of facies.  O n  the  o the r  hand ,  o n e  could  try to f ind an  older ,  l ower -  

ly ing  W a d d e n  Sea  sur face  wi th  its sands  a n d  t idal  channe l s .  T h e  p r e s e r v e d  re l ics  of 

rel iefs f rom fo rmer  p h a s e s  of the  d e v e l o p m e n t  of the  l a n d s c a p e  can  be  d e t e r m i n e d  and  
m a p p e d .  
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Old maps of the region allow a particularly good reconstruction of changes  of the 
coastline. However, one has to compensate for mistakes, which are a constant  feature of 
historical maps. 

Apart from the description of more recent  drilling results and sedimentological  
findings, the present  study includes a current interpretat ion of historical sources. In 
connection with the evaluat ion of historical maps and nautical  charts, we at tempted to 
extend knowledge  of the K6nigshafen formation with respect to its type and the 
approximate time of its formation. The two strategies used to solve the problem led to 
different results which will be discussed below. 

G e o l o g i c a l  o v e r v i e w  a n d  d e v e l o p m e n t  d u r i n g  t he  La tes t  H o l o c e n e  

Geoscientific investigations have been  carried out on the island of Sylt for over 100 
years .  The geological structure of the island and its envi ronment  is largely k n o w n  (Meyn, 
1876; Wolff, 1938; Gripp & Simon, 1940; Dietz & Heck, 1952; K6ster, 1979). The Holocene 
development  of the area around the island of Sylt has been  the subject  of extensive 
research (Gripp & Simon, 1940; Priesmeier, 1970; Hoffmann, 1975; K6ster, 1979; Aver- 
dieck, 1980; Willkomm, 1980). Pre-quaternary deposits are exposed at three sites on the 
island of Sylt. At the "Morsum Kliff", the most recent  series of strata from the Upper 
Miocene (micaceous clay) to the Pliocene (kaohn sand) has b e e n  exposed for about 8 
million years. Also at the "Weilies Kliff" near  Braderup and  at the bottom of the "Rotes 
Kliff" near  Kampen, kaolin sands reach the earth's surface (Fig. 1). 

The backbone  of the island of Sylt consists of three cores of glacial deposits (till cores 
of Archsum, Morsum and Westerland) formed by the Saale Ice Age. The largest  one is the 
Pleistocene core of Westerland in the centre of the island of Sylt (Fig. 1). The glaciers of 
the last Ice Age (Weichsel Ice Age, up to ca 10000 B.P.) did not reach the is land of Sylt 
(Dietz & Heck, 1952). General ly the Holocene series begins  in the North of Sylt be tween  
20 and 25 m below NN. The Holocene basement  is composed of Eemian sediments  (last 
interglacial episode) in extensive areas (Fig. 1). In the "Blidsel" channel ,  the Holocene 
series (mainly marine sand) reach a thickness of about 40 m (Gripp & Simon, 19401. 
Taking the shifting dunes  into account, the Holocene series has a thickness of up to 70 m. 

The Pleistocene core of Wester land has been,  and  still is, eroded by wave action and. 
in the progress of the H(~locene, served as the starting point and  supplier of sand for the 
southwards (H6rnum) and northwards (Listland) directed sand spits, which were formed 
by coastal dynamics as a consequence  of the post-glacial rise in sea level (Gripp & Simon, 
1940; K6ster, 1979). 

In the shelter of the till cores and sand spits, marsh areas (Hoffmann, 19751 and 
characteristic barrier- type tidal flats developed (Bayerl. 1992). The p h e n o m e n o n  that the 
spits could be deposited almost vertically towards the deep tidal inlets which nowadays  
exhibit high current  velocities and the fact that they were able to cross the former 
"Blidsel" channel  in the North of Sylt are discussed in detail by Mager  (1927) and  Zausig 
(1939). Many authors consider the existence of islands having a core of l imonite sand- 
stone, ment ioned  by Meyn (1876) as being situated southwest of "HSrnum-Odde"  and 
(north-)west of the "Listland", as a prerequisi te  for the formation of these sand spits. 

Further open questions are the origin and  time of formation of the "El lenbogen" and  
K(inigshafen in the north of Sylt. These questions are of historical significance, too, 
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Fig. 1. Geological map of Sylt 

because  in Augus t  1644 a sea-ba t t le  b e t w e e n  a Danish  and a Dutch /Swedish  fleet  is 
p re sumed  to have  t aken  p lace  there,  hence  the name "KSnigshafen".  

According  to Danckwer th  (1652}, KSnigshafen was the most impor tan t  and  conve- 
nient  harbour  b e t w e e n  the river Elbe and  Skagen.  Later  references  (Booysen, 1828} refer 
to strong sanding  up within KSnigshafen,  which made  it useless  for l a rger  ships, Many  
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other pubhcat ions  refer to the aeohan input  of sand into KSnigshafen (Reinke, 1903; 
Nienburg,  1927; Kolumbe, 1933; Austen, 1990, 1992). 

Mager (1927) and  Zausig (1939) argue - on the basis of map comparisons - that the 
"Ellenbogen" formed after the sea-battle. The north-western edge of the  is land of Sylt 
("Ellenbogen") remained nearly unchanged  be tween  1740 and 1850. With in  this period, 
however, it l eng thened  significantly in an easterly direction (Hansen, 1845). 

According to Gripp & Simon (1940), K6nigshafen can be considered as a recess be ing  
left open dur ing the cont inuous transport  of material  parallel  to the coast from the 
Wester land Pleistocene core towards the north. According to K6ster (1979), this Pleis- 
tocene core has receded about  10 km dur ing the past 8000 years. 

Priesmeier (1970) combined the development  of the "Ellenbogen" with the formation 
of the "Salzsand", in the ebb delta of the "Lister Tief". He states that the filling up of the 
so-called "Blidsel-Tief", p resumably  a sou them precursor of the "Lister Tief", proceeded 
in a similar manner .  This would be accompanied  by the formation of a primordial 
"Ellenbogen" and  of a primordial "Salzsand", the latter be ing  eroded again  and, 
therefore, supplying material for the formation of North Sylt. 

Priesmeier (1970) distinguishes four dune  chains of the Listland, the oldest  one, near  
the eastern shoreline, be ing 900-1200 years old. The dunes  of the  El lenbogen,  not more 
than 300 years old, are ranked  among the younges t  dune  chains formed. 

The pre-industrial  background of a sediment  core from the "M6venbergwat t"  in 
central  K6nigshafen can be localized at a depth 45 cm below the sed iment  surface (H6ck 
& Runte, 1992). This suggests a sedimentat ion of 45 cm during the past 120 years at the 
sampling site. Our own investigations on the recent  reworking of sediments  show a less 
pronounced  tendency  for sedimentat ion in the inner  part of K6nigshafen.  

RESULTS 

C a r t o g r a p h i c a l  a p p r o a c h  

The period of time documented  in historical maps covers only the last  400 years. As 
maps are man-made  pictures of the earth 's  surface, they allow us to detect  pecuharit ies 
and  details of the landscape that can - when  us ing  other geoscientific methods  - often 
only be analysed and  confirmed after their discovery in these maps. Compar ing  maps 
from different ages may be a useful tool to ascertain variations in the course of the 
shorelines over a certain time period. The surveying technique used for modern  maps 
was not available in former times; therefore, the maps of the 16th and  17th centuries 
sometimes look strange. In order to trace the actual  course of the coastline, the map has to 
undergo conscientious revision. Several publ icat ions (Lauridsen, 1903; Mfiller, 1938; 
Zausig, 1939; Lang, 1968; Newig, 1977, 1980a, 1980b) refer to this problem. 

As far as the North-Frisian coast is concerned, the written sailing instruct ions were 
replaced by nautical  charts in the middle of the 16th century (Lang, 1968; Witt, 1982). The 
contents of these maps which originated mainly  from the Netherlands,  were  based on a 
few compass bear ings  and depth measurements  and  showed the course of the ma in land  
and  island shorelines in a rather arbitrary way. The precision of these m a p s  increased 
dur ing the following 200 years and  reached a high s tandard towards the e n d  of the 18th 
century. 
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This deve lopment  is demonstrated with sketch-maps of the investigation area show- 
ing the coastal morphology of North Sylt. They were drawn according to selected 
historical maps and  reveal location and shape of K6nigshafen Bay (Fig. 2). In each of the 
eight outline maps, the location of the pictured part of the island is corrected to the map 
grid, and every outline is plotted at the same scale. Such a series of maps allows us to 
detect movements  of the coastline and  at the same time to observe the progress in land 
surveying and cartography. 

The map of A. Haeyen  of 1585 (Lang, 1973) shows that already at that time a bay 
existed in the region of today's K6nigshafen. Furthermore, the border of the navigable  
water is sketched in this part of the map. Haeyen  had publ ished a map for shipping 
purposes, the water  depths be ing more important  than the precise outlines of the land. 

In the map of J. Mejer of the year 1648 (in the atlas of C. Danckwerth,  1652) things 
are completely different. It is a land map; thus, exact information about  water  depths is 
lacking, but  the l ines of the coastal shape are remarkably detailed. In this map, the bay  of 
K6nigshafen is not simply indicated; it is represented graphically subdivided into several 
branches.  It is striking that the name  "K6nigshafen" has been  inserted by Mejer north of 
the sand bar  in the "Lister Tief" area. It should be noted that in the above-ment ioned  
atlas of Danckwerth,  several maps of Meyer are printed, each of them showing Sylt and 
the surrounding tidal flats in a slightly different manner .  However, all the maps show the 
location, extension and  topography of the island and mainland.  

It is assumed that Niels Hege lund  took the maps of Meyer as a model  and  carried out 
measurements  in the "Lister Tief" to draw the first rather precise nautical  chart in 1689 
(Jepsen, 1977: p. 17). 

Somewhat  later, in the year of 1695, Jens S6rensen (Lang, 1973) invest igated the 
depths of the shipping lanes of the western coast of Jutland. His map is based  on compass 
bear ings  and distance measurements .  This example shows how imaginat ive  carto- 
graphers could be when  drawing a coastline. The next  example is the map of Du Plat et 
al., 1804. Newig (1977: p. 328) estimates that the land surveys were executed in 1793. 
This map has been  commended  for its preciseness. The same is true of the map of the 
Royal Scientific Society dat ing from 1805 (Bugge & Wilster, 1805), which is based  on the 
same surveys as the map of Du Plat. In both cases, the method of t r iangulat ion replaced 
the method of astronomical localization used for surveying the topography. Depth 
measurements  in the tidal channels  carried out by Hoist & Tuxen  around 1807 (see Fig. 2) 
enabled  them to produce a very exact nautical  chart. Each of the three sources provides 
information so that one can picture their special shape and the location of the tidal 
channel  and the is land of Uth6rn. 

The state of the bay in 1870 (shown in another sketch) is based on the first depth 
measurements  carried out by an officer of the Prussian Navy (Lang, 1973). With critical 
evaluation of the course of the coastline and  the shape of the tidal channel ,  the result  of 
this survey seems less precise than the map of Du Plat and his contemporary colleagues. 

This becomes more clear in the example from 1909. The basis for the picture of this 
stage is the survey for the first Prussian nautical  chart on the scale of 1:50 000, which 
was carried out in 1904. The morphology of the shore in the inner  bay, called "Kleiner 
Hafen",  the w ind ing  course of the tidal channel  and the is land of Uth6rn make  a 
qualitative comparison easier than with that of Grapow from 1870. The present  stage 
has been  evaluated on the basis of surveys dating from 1991. The south has b e e n  diked 
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Fig. 2. Northern Sylt in old maps. Stippled line indicates border  of naVigable water  or  spring low tide 
line, For reliability see text 



The development  of northern Sylt during the Latest Holocene 151 

in the meant ime and the area of the island of UthSrn has been  enlarged by sand 
replenishment.  

For a comparison of the maps in order to fulfill the above-ment ioned goal and  to 
detect changes of the landscape, it is necessary to choose as long a time period as 
possible. In other words, the map showing a historical stage of landscape genesis has to 
be as old and precise as possible. After present ing  a few examples it is unders tandab le  
that the oldest naut ical  charts (e.g. that of A. Haeyen  of 1585) are less suited for that 
purpose than are the land maps (of Mejer, about  1650) published somewhat  later. 

The map of Mejer is detailed but  appears to be disproportioned. An intensive  
examinat ion of the cartography of J. Mejer has shown that he often could not correctly 
reflect the relative location of the topographic details in his maps, because advanced  
techniques of site localization were not available at that time. The cartographic represen-  
tation thus seems a little strange, because  the positions of the landscape features show a 
varying displacement  with respect to distance and  direction (Higelke, 1986). Thus, the 
shape of North Sylt appears to be more compact than it is in reality. 

It is therefore necessary to have reference points to adjust the position of each 
topographic e lement  that has been  drawn in the above map. Only such corrected maps 
can be compared with more recent ones in order to detect changes of the landscape.  

The location of administrative and  communal  boundar ies  has always been  of great 
importance. They are drawn with corresponding preciseness in the maps. J. Mejer noted  
the boundaries  in some of his maps (1648, 1650, 1651) and it makes  sense to mark these 
boundaries,  as positions of reference, with two points. Location and orientation of the 
boundary  lines can be used for the reconstruction of a map (Fig. 3). Consequently,  the 
island area of Sylt can be divided along one of these boundary  lines (see reference points 
6 and 7 in Fig. 3), and the northern part of the is land can be moved to the north. The 
original shape of the island documented  in the map of Mejer can be stretched in that way 
and can then be compared with the outline of the is land in the corresponding maps of the 
"Deutsche Grundkarte"  (1 : 5000). In this way, the reference points 8, 9.10, 11 and 12 can 
be identified. They represent  topographical  e lements  which are already present  in 
Mejer 's maps - such as road junctions and bends,  an old farm house, or the point  of 
intersection be tween  the border of the till core and  a path. 

Even with these corrections, the shape of the island in the year 1650 seems to be 
slightly too broad in the region of Kampen, but  the loss of land that without doubt  
occurred at the western coast after that has to be taken  into account. 

Making the corrections in the southern part of the map is a good exercise, because  
then the adjustment  of the cartographic representat ion in the KSnigshafen area follows. A 
proposition concerning the m a n n e r  of using the maps of Mejer for the analysis of recent  
landscape transformations is given by Newig (1980b, pp. 71 f.). He has tested all the 
attempts unde r t aken  earlier and after that presented his own version for North Sylt. 
Following his explanations, the lat i tudinal  position of each landscape e lement  within the 
geographical net  is given rather well. The representat ion of the nor thern tongue of land 
allows us to speculate whether  it represents today's "Ellenbogen" or the island of UthSrn 
(=Udehorn as noted by Mejer himself). Questions arise regarding the island of Mellh6rn 
at that time in the maps of Mejer. 

The methodological approach suggested by Newig may be developed further. Using 
field observations and  the analysis of maps with scales of 1 : 5000 and  1 : 25 000 (Landes- 
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Fig. 3. Reconstruction after maps of J. Mejer 

vermessungsamt  Schleswig-Holstein,  i980}, the landscape could be reconstructed as 
shown in the map for 1650 (Fig. 3, left). It is an attempt to utihze the en t rance  and the 
shores of the characteristic branches  in the area of "Kleiner Hafen" as addit ional  
reference points (Pig. 3, points 3, 4 and  5). The dune of the "M6venberg" ,  close to the 
present  sewage t reatment  plant, was at that time not separated from the d u n e  terrain - as 
can be seen on the map of Du Plat for 1793; therefore, it can be used as a reference site, 
too (point 2). Thus, the remains  of the former landscape {which can still b e  found today) 
may help to adjust cartographic representat ions  on old maps. 

Searching for the relics of the branches  of K6nigshafen bay, one has to look beyond  
the harbour grounds to the south-east.  In the south, these rehcs are partly covered by the 
x~llage of List (Pig. 3, right}. 

The ruins of the former church, the position of which is marked in the m a p  for 1793 of 
Du Plat, confirm the s ta tement  resul t ing from the map analysis (Points 4 and  5). Up to 
now, a high dune chff, s i tuated near  the cross-roads at the "Kurverwal tung" in List, a nd  
the remains  of the low plain, just  in front of it, can be detected. A major  part  of the 
material of which the former is land Mellh6rn consisted may have b e e n  u s e d  to bui ld  the 
multisectional system of spits and  sand-bars  that extend in a northerly direction into 
K6nigshafen. This was comprehensively  investigated by Kolumbe (1933, p. 121}. 

It :is more difficult to determine the reference point 1. It is indispensible ,  because  it 
supphes a fixed point in the nor thern  part  of the map. The experience ga ined  by the 
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evalua t ion  of the maps  of NIejer al lows us to equa te  the typical  m e a n d e r i n g  shorehne  
(in Mejer ' s  map) with the present  shorel ine at this site. It can also be assumed  that,  for a 
period,  the open ing  existed in this area. Tak ing  nor thwester ly  winds  and high t ides  into 
account,  it would  be easier  to unde r s t and  that, in this pr incipal ly  ra ther  she l t e red  bay,  
currents  and  wave  action were  respons ib le  for shore erosion and t ranspor ta t ion  of 
material .  The road  running south of the "MSvenberg"  (point 2) marks  the dune  border  to 
the "Kleiner Hafen".  The water  surging aga ins t  it could have  c rea ted  this bo rde r  in spite 
of sand-drif t  t ak ing  place  here. 

The comparison of two aer ia l  pho tographs  dat ing from the years  1936 and  1989 
reveals  the role of human-be ings  in the la te r  phase  of the t ransformation of the  b a y  (Fig. 
4). Both pho tographs  were  adjus ted  to the  same scale and  they  show how the terra in  of 
"Kleiner Hafen" in the southern par t  of K6nigshafen appears  in the  year  1936, before  and 
after the e m b a n k e d  area  filled up by  sedimentat ion.  This an thropogenic  l andscape  
variat ion is also documented  by  the s tr ikingly large  area  of the  is land of UthSrn, which  
has been  built  up to this size for mihtary reasons  by  artificial r ep len i shment  wi th  mater ia l  
from the eas tern  t idal  gully. The  summary  of all results concerning map  analysis  and  
morphologica l  l andscape  observat ion allows the following s ta tement  to be  m a d e :  the 
evaluat ion  of historical map mater ia l  is rewarding;  In part icular,  the maps  of J. Me je r  
offer a good approach  for thorough invest igat ions,  because  of their  age  and their  details.  
His maps  are not  products  of fantasy,  even  if their  precis ion is poor in compar ison  with 
today ' s  s tandards.  The resul t  of the  evaluat ions,  together  with the f indings in the field, 
are not  sui ted to proving the assumpt ion  of a deep  bay.  On the contrary, the  shorel ine 
border ing  the shallow water  has changed  marked ly ,  mainly in the south dur ing the years  
1650 to 1793. The input  of dune  sand from the west,  and  the formation of sand-bars  from a 
souther ly  direction, led to p ronounced  transformations.  Map  analysis  shows, at the  most, 
an extension of a rea  in the region of the  r e c e n t  KSnigshafen,  which  is, however ,  not 
comparab le  with the t ransformations in the former southern par t  of this bay.  

G e o l o g i c a l  a p p r o a c h  

Geological  profiles give insight  into the  subsoil  and indicat ions for the geologica l  
deve lopmen t  of a region. The locations of the major  part  of the avai lable  bor ing  profiles 
a re  shown in the overwew map  of North Sylt (Fig. 5}. This map  should provide  an 
impression of the bor ing site dens i ty  and  their  uneven  distribution. The regis te r  of 
dril l ings was mostly t aken  from the bor ing records  of the ALW Husum as wel l  as from 
Austen (1990). 

A wes t -eas t  profile with a l ength  of more  than  3500 m beg ins  at the wes te rn  edge  of 
the "Gr6ningen" salt marsh and runs in an eas t - south-eas te r ly  direct ion to the  wes tern  
end  of the "Lister Koog" dike. From here,  it runs m an easter ly  direct ion over  the 
"MSvenberg"  and "UthSrn" to the wes te rn  fr inge of the "Lister Ley ' .  Since 1938, 
considerable  an thropogenic  changes  m the southern KSnigshafen area  have  occurred,  
caused  by  diking of the "Lister Koog",  the sand  rep len i shment  of the  is land of Uth5rn and 
the erect ion of bui ld ings  upon the "MSvenberg" .  Since many  bor ings  of this profile were  
carr ied out up to 1938, the topography  at that  t ime is shown and  the recent  one appea r s  as 
a b roken  line {Fig. 6}. 

The wes t -eas t  profile from the "GrSningen"  salt marsh to ca 500 m east  of UthSrn 
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exhibits a marked change in the series from fine-sandy or muddy  intertidal sediments  to 
mostly medium-gra ined  dune sands (Austen, 1992; Goldschmidt et al., 1993) and  sand- 
bars consisting of coarse shnd to fine gravel (Fig. 6). At the eastern edge of the 
"Gr6ningen" salt marsh, after a short distance in  a northerly direction, a mud  flat area 
reaching up to the tidal flat surface occurs. The borings in the middle of the profile run 
along the dike of the "Lister Koog ' ,  for which they were carried out up to 1938. 
Immediately east of the "M6venberg" a relatively deep furrow filled with muddy  deposits 
stands out. Another  small furrow, partly filled with gyttja and reed remains,  has been  
detected below the island of Uth6rn by boring. Around 500 m in an easterly direction, the 
coarse sediments run out into a wedge, and  characteristic intertidal sediment  (fine sand) 
extends up to the tidal flat surface. 

The north-south profile, with a length  of ca 1300 m, crosses K6nigshafen approxi- 
mately 500 m east of the youth hostel (Fig. 5). At this site, intertidal sandy sediment  
extends continuously down to ca - 4  m NN (Fig. 7). An extensive layer of clay, a few 
centimetres thick, covers the tidal flat sand in this area. At a distance of appr. 400 m from 
the southern shore, this layer reaches a thickness of more than 2 m. In the middle of the 
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Fig. 6. Geological west-east profile across KSnigshafen. West of the "MSvenberg", the profile 
changes direction 

profile up to the  surface, the  clay layer  is fol lowed by  inter t idal  sands  and  by  d u n e  sands  
and sand-ba r  deposi ts  in the nearshore  regions.  The lat ter  ones occur in te rmi t ten t ly  
be tween  the dune  sands  at  - 1  m and NN and  ex tend  from the nor thern a n d  southern  
beaches  for more than  400 m into KSnigshafen.  Thus, from a nor thern direct ion they  
stretch to the t idal  channe l  which bifurcates  at this site. Accordingly,  in the cen t ra l  par t  of 
K6nigshafen wes t  of Uth6rn, be tween  ca - 1  m and  - 4  m NN a pecul ia r  c h a n g e  of facies, 
from fine g ra ined  inter t idal  sed iments  <0 .2  mm to pr imari ly  aeo l ian  m e d i u m  g ra ined  
sand, occurs. 

The dis tr ibut ion of clay-silt  deposi ts  (clay, also gytt jal  in depths  of - 4  m to NN. 
r eadab le  from bor ing  records,  reflects formerly she l te red  inter t idal  areas  a n d  lagoons  
under  a cover of uniform thickness  consist ing mainly  of dune  sands  in the reg ion  of the 
"Lis t land ' .  Only those c lay layers  that  are  at least  10 cm thick are considered.  The  range  
of th ickness  is small, in contrast  to the chosen dep th  range,  because  accord ing  to 
Pr iesmeier  some shift ing dune  chains must  have  moved  across the "List land" into the 
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recent  inter t idal  area. Thereby,  the  init ially very  soft, m u d d y  deposi ts  were  consol ida ted  
and - d e p e n d i n g  on the consis tency of the subsoil  - also dis located vertically. The dep th  
range  of 0 to - 4  m NN should also apply  to terraces  in small  furrows or basins.  

In the central  par t  of K6nigshafen, clay is commonly found in the bor ings  (Fig. 8), 
mostly be low dune  and inter t idal  sands.  According to Aus ten  (1992), m u d d y  inter t idal  
sed iment  ex tends  to the surface in the wes te rn  par t  of K6nigshafen (" Gr6ningwat t  "). The 
th ickness  amounts  to less than 1 m (cf. Fig. 7). At the nor th-wes te rn  edge  of K6nigshafen,  
the clay-sil t  deposi ts  reach a th ickness  of more than  4 m. Somewhat  eas t  of the 
"M6venberg"  a nar row connect ion p robab ly  exists be tw e e n  the clay deposi ts  of K6nigs- 
hafen and  the clay layers  known from single bor ings  in the "Lister Koog" (boring 11, 75 
and 88: Dietz & Heck,  1952) and near  the youth  hostel  (boring 90 and 96: Dietz & Heck,  
1952). Possibly the  furrow continues in a nor theas ter ly  direct ion to the d a y  and  gytt ja  
layers  be low Uth6rn (cf. Fig. 6). A second  clay deposi t  is known further south, by  the 
bor ing at the "Brunnenfeld" in the val ley of "Mannemorsum" .  In the dune  valley,  where  
the se t t lement  of Alt-List (TK 25, Nr. 0916 List, 1986) is si tuated,  clay-sil t  and  fine g ra ined  
sed iments  sporadical ly  come to the  surface a little above  NN, at the ent rances  of rabbi t  
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Fig. 8. Distribution of clay (gyttja) in the "Listland" between 0 and - 4  m NN 
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burrows. In the bordering, dune-covered region of the dune  valley, ly ing  somewhat  
above NN east of the "S/itterknoll", clay has b e e n  bored below sand-ba r  deposits and 
dune  sand (boring 92: Dietz & Heck, 1952). 

The mapping-out  of the sand bar  deposits (medium sand with par t ly  high percen- 
tages of coarse sand, mussel  shells and  gravel), known  from borings, sed iment  cores, and  
depth exploration, is shown in Figure 9. Sand bars reflect the coast line. Thei r  distribution 
around the level of the recent  m e a n  sea level - together with the comparison of historical 
maps - possibly allows for the reconstruction of the stages of former coastlines. 

According to Kolumbe (1933), the sand-bar  deposits in the present  x~llage of List Can 
be attr ibuted to a northerly transport of sand along the east coast of the "Listland". At the 
western beach, on the "Ellenbogen" and  in the nor thern part of K6nigshafen  they are 
widespread too. In central K6nigshafen, the coarse grained sand-bar  deposits are limited 
to the shore region and, in many  cases, extend to the tidal channel  at the nor the rn  shore. 
At the south-eastern edge of K6nigshafen, in the latitude of the youth hostel, they form a 
narrow neck of about  200 m, which widens  to about  700 m into the "M6venberg"  tidal 
area towards the east. This neck was possibly connected to the nor the rn  sand-bar  
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deposits, before be ing  eroded by the tidal channel.  On the southern shore of KSnigs- 
hafen, the sand-bar  sediments extend to the channel  north of the "MSvenberg" (cf. Fig. 
6). The gravel beds lying at the sediment  surface on the eastern shore of UthSrn are not 
considered in this description, because  they are most probably a consequence of the sand 
replenishment  at UthSrn during the Second World War. 

The reconstruction of the former intertidal and  lagoon areas, at present  mostly 
covered with dunes  in the "Listland" (Fig. 8) and sand-bar  deposits (Fig. 9), offers - in 
conjunct ion with the comparison of historical maps and nautical  charts - another  
possibility to unders tand  the changes of the coastlines of North Sylt after 1648 (Fig. 10). 
The coastline in 1649 (J. Meier in Danckwerth,  1652) is drawn as a broken  hne. The 
precursor of the "Ellenbogen" would he at the southern shore of the recent  KSnigshafen, 
would stretch in an eastern direction over the is land of UthSrn ("Udehorn") and  would 
have an appendix directed towards the north into the intertidal region. 

A precursor of the KSnigshafen runs as a narrow inlet directly north of the present  
village of List, touching the youth hostel towards the west. An inlet  of equal  size runs 
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approx imate ly  in the central  reg ion  of the "Listland" in a souther ly  direct ion.  This had  
severa l  indenta t ions  and a k ind  of "channel"  toward  the south-eas t  which s epa ra t ed  the  
is land of "Meel lhorn" .  "Alt-List", which  van i shed  in the 14th century (Newig ,  1980b), 
was  p robab ly  s i tuated on the wes te rn  coast  of "Meel lhorn" and  w o u l d  have  b e e n  
pro tec ted  from the shifting dunes  in the wes t  by  the  inlet. The "channel"  r u n n i n g  south- 
east  of it, would  have o p e n e d  into the  W a d d e n  Sea in the low land  r eg ion  where  the  
p resen t  se t t lement  of "Mellh6rn" is located.  The  ruin of the church of "Alt-List",  
men t ioned  for the first t ime by  Du Plat et  al. (1804/05), was accord ing ly  s i tua ted  at 
"Meel lhorn" ,  where ,  a round  1600, the p resen t  vi l lage of List was f o u n d e d  (Booysen, 
1828). 

The map  of Du Plat et al. (1804/05) essent ia l ly  shows the p resen t -day  l a n d s c a p e  with  
the "El lenbogen" .  Du Plat et al. (1804/05) still different iate  be tw e e n  an "El lenbogen"  
("Alboe") and  an "Odde"  in the  eas te rn  region.  Summar iz ing  the geo log ica l  findings,  the  
presen t  dune-covered  "El lenbogen" ,  which  was  formed extraordinar i ly  fast with the  
p robab le  incorporat ion of sands  and  remains  of former islands, could be  a compara t ive ly  
young  formation, da t ing  from the midd le  of the 17th century to the e n d  of the  18th. 
Al ready  the maps  of H e g e l u n d  und  S6rensen  at about  the end of the  17th century  
p robab ly  show the neck  of the  "El lenbogen" ,  so that  the "Alboe" itself w o u l d  have  b e e n  
c rea ted  in less than 50 years.  Thereby,  the initial  s tage of the  presen t  "E l l enbogen"  could 
have been  formed very fast after a short  per iod  of calm, current  p rocesses  in the  "Lister 
Tief", due  to the formation of the  "Vortrapptief"  b e t w e e n  Sylt and  F6hr  by  the h e a v y  
storm floods at the beg inn ing  of the 17th century  (Ahrendt,  1992; Zausig,  1939). 

On the map  of Mejer  of 1649, this sand reef ex tends  into the in te r t ida l  region,  
approx imate ly  as far as the recent  "El lenbogen" ,  nor thwards  into the "Lister Tier". 
Thereby,  the former "K6nigshafen",  which  was not  yet  separa ted  by the "EUenbogen" 
from the "Lister Tief", was wel l  p ro tec ted  and  could have  never the le s s  b e e n  deep  
enough to be  a harbour,  and  also the site of the sea  bat t le  that  took p l a c e  in 1644. 

The p resen t  K6nigshafen would  consequen t ly  be  a compara t ive ly  y o u n g  formation 
and, following the isolation from the "Lister Tief", an a rea  domina ted  by  sed imenta t ion .  

DISCUSSION 

The critical evaluat ion of historical  maps  appea r s  to be reward ing ,  bu t  will not  
provide any absolute ly  re l iable  conclusion as long as indicat ions resu l t ing  from other  
invest igat ion s t ra tegies  are lacking.  For a reg ion  l ike the "Listland" tha t  was  sparse ly  
popu la ted  in former times, the  maps  give too few topographica l  reference  po in t s  to reach  
even a low deg ree  of preciseness .  

Even with the he lp  of the presen t  dri l l ing results, which are on ly  f r agmen ta ry  
concerning the "Listland", defini te  proof of the bas ic  changes  of the l a n d s c a p e  is not ye t  
possible.  Absolu te  dat ings of the  series changes  in KSnigshafen and the  d is t inc t ion  of the  
p resen ted  sed iment  series be low the "List land",  which  are  not  avai lable  u p  to now, could  
throw more  l ight upon this. The combina t ion  of car tographic  results  w i th  geo log ica l  
f indings al lows both of the  p re sen ted  solutions to provide  a recons t ruc t ion  of the  
pa leograph ic  si tuation a round  1650. 

For this reason, the methods  and results  of the two parts of t h e  inves t iga t ion  
p resen ted  here  were  discussed;  the  dif ferences  be tw e e n  the two resu l t ing  conclusions,  
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h o w e v e r ,  w e r e  c l ea r ly  p o i n t e d  out.  Th i s  w a s  d o n e  n o t  l e a s t  w i t h  t h e  i n t e n t i o n  of m e e t i n g  

t h e  o b v i o u s  r e q u i r e m e n t s  of r e s e a r c h  b y  b o r i n g s  a n d  d a t i n g s  - f inaUy b e i n g  a b l e  to g ive  a 

r e l i a b l e  a n s w e r  to q u e s t i o n s  of l a n d s c a p e  g e n e s i s  in  t h e  K 6 n i g s h a f e n  r eg ion .  
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