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ABSTRACT
The western part of the AH 919 (AD 1513) map is considered by most authors
to depict the region of the Caribbean. However, Columbus believed he had
been to Asia and Piri Reis wrote that the names in the western area of his AH
919 (AD 1513) map were obtained from Columbus. We considered it was
necessary to re-investigate the shorelines depicted in this part of the map. We
have used computer superposition to re-investigate the shorelines depicted in
the western area of the map. The results suggest that the map depicts
shorelines of East and Southeast Asia from the east side of the Kamchatka
Peninsula in the north, to northwest Borneo in the south. Interesting results
include that the Territory of Antilia is eastern China opposite Taiwan, and
Island Antilia is Taiwan but showing bays of Puerto Rico; the authors suggest
that the large western island is an erroneous depiction of southern Japan.
Based on the superpositions and other supporting geological information, the
authors suggest that the western source map used by Piri Reis (whether of
Turkish origin or from Columbus) depicted shorelines which were charted
prior to the Islamic and Christian eras.
INTRODUCTION
The Piri Reis AH 919 (AD 1513) map fragment (41, 51) was found during
renovations of the Topkapi Palace Museum in 1929 (16, 20, 21, 28, 35, 44).
The western region is thought to represent the Caribbean (16, 21, 28, 44).
Hapgood (16) using a separate Grid “B” for this area identified the western

continent as Central America in the vicinity of the Yucatan Peninsula and the
coasts further south were suggested to be those of both Central and South
America even though some locations were identified twice. The large western
island he identified as Cuba.
The identifications made by others (21, 28, 44) are usually based upon
inscriptions written by Piri Reis and attributed by him to Qulūnbū (Columbus).
These suggest that the northwestern coasts are the shorelines of Cuba (in
continuity with the coasts of Panama further south) and the large western
island is Hispaniola (20, 21, 28, 35, 44, 45). Columbus however believed he
had been to Asia (21, 28, 37). In this paper we investigate Asia as a possible
origin for the mainland depicted in the western area of the map. The results
presented in this paper are essentially similar to those we have reported
elsewhere (5).
METHODS
The shorelines in the western region were traced and digitized (8) and
superimposed using a custom computer program written by the authors in
Java over various projections of Asia and using data of the shorelines and
isobaths taken from the GEBCO Digital Atlas (9). The superpositions were
made using geographical coordinates of provisionally identified features on
the map. For Figures 1-4 the superpositions were made using the locations
shown in Table 1. For Figures 5-7 and figure 9, the superpositions were
performed by “eye”.
Figure

North Reference
Location

South Reference
Location

1 (northern section)
4

Cape Lopatka,
Kamchatka
50o 53’ 9”N, 156o 40’
Korean Archepelago
34o 40’ 56”N, 125o 25’
31”E
Northern tip of Laut
Island
4° 46’N, 108° E
Wu-shih-pi, Taiwan
23o 13’ 45” N, 121o 24’
0”E
Northern tip of Laut
Island
4° 46’N, 108° E

Korean Archepelago
34o 40’ 56”N., 125o 25’
31”E
Eastern Hainan Island
18o 38’ 49” N., 111o 1’
39”E
Paleo-Baram River
Estuary
4° 35’ N, 113° 58’E
Eastern Hainan Island
18o 38’ 49” N, 111o 1’
39”E
Paleo-Baram River
Estuary
4° 35’ N, 113° 58’E

1
(middle section)
1
(southern section)
2
3

Table 1. Geographical coordinates of reference points used in the
superpositions of Figures 1, 2, 3 and 4.

RESULTS
SUPERPOSITION OVER EAST ASIA
A number of superpositions over Asia were made. One such superposition
using a simple conic (standard parallel = 36o) is shown in (5). This showed
that the map seemed to be a reasonable representation of East Asia but the
shoreline of the map superimposed to the east in the most northern part of the
map.
Subsequently a superposition of the map in three sections was made over a
plate carrée projection of East and Southeast Asia (Fig. 1). Note that in Fig. 1,
the three sections are superimposed using different scales (see inset). The
map depicts coasts from the east side of the Kamchatka Peninsula (near
60oN) to the vicinity of Northwest Sabah but omits the coasts of Indochina.
A rectangular peninsula considered previously to be Yucatan (16) or Castle
Veragua, Panama (28) superimposes over the Korean Peninsula, but there is
a small extension southward onto the Korean Strait. However the bay just to
the west superimposes over the deep water of Cheju Strait (19, 43). The
Yellow Sea is not depicted.

Figure 1. Superposition of the northwest shoreline of the map in three
sections (see METHODS) over a plate carrée projection of East Asia and
South-East Asia. SSI: eastern edge of coloured sea suggested to represent
seasonal sea ice. Some 50m and 100m isobaths are shown. Inset: Schema
suggesting compilation errors: (i) the shoreline of the map as shown in the
main panel, (ii) reduction of the scale of the coasts north of Cheju Strait to 90
percent and their counter-clockwise rotation by 22.4o and an increase in the
scale of the Sunda Shelf coasts to 196 percent, (iii) counter-clockwise rotation
of the coasts north of the Paleo-Red River by 49.7o and joining the coast of
Nanhailand (at the Paleo-Red River) to Sundaland (at the mouth of the PaleoChao Phraya River) resulted in an omission of the paleo-coasts of Indo-China
and the appearance of the coastlines as depicted on the map.
Further south, the middle section of the map superimposes over the
shorelines of the East China Sea and the northern South China Sea,
westward up to the mouth of the Paleo-Red River (Paleo-Gulf of Tonkin).
Following reposition of the map (after the omission of a finger shaped
peninsula, an additional Taiwanese peninsula, see below), the map shoreline

Figure 2. Reposition (compared to Figure 1) of the superposition of the
coastline of the map over the northern part of the South China Sea. The 100m
isobath is shown. * this peninsula appears to have undergone rapid tectonic
subsidence, see section “THE TWO ANTILIAS”.

(Fig. 2) superimposes over the area of the once exposed South China Sea
shelf, (Nanhailand) (40).
NORTHERN SHORELINE OF SUNDALAND
Figure 3 shows a superposition of the southern section of the western region
over the South China Sea from the mouth of the Paleo-Chao Phraya River (in
the west) to the vicinity of Northwest Sabah (in the east). Bays and rivers on
the map correspond to probable features along the northern shoreline of the
Sunda Shelf when this was exposed (Sundaland).
The bay of the 1513 map at the northwest end of the southern section
superimposes in Fig. 3 over the mouth of the Paleo-Chao Phraya River, a
paleo-river system once draining the eastern side of the Malaysian Peninsula
and southern Thailand (Fig. 4 of (50)). A bay immediately to the south is
superimposed (in Fig. 3) over a trough whose water depth is greater than
100m today and once was the Estuary of the Paleo-Anambas Valley River
(11, 14).
Further south still, a third bay is superimposed over the mouth of the
Molengraaff River (North Sunda River), a river system which once drained
Sundaland and adjacent areas of southwest Kalimantan and eastern Sumatra
(7, 30, 46).
The map coastline then turns to the east where a river is depicted running
southward with a reverse “J-shaped” course. We suggest that this is a
depiction of the Paleo-Lupar River of Western Borneo (see page 159 in 4).
The map coastline course then heads northeasterly, where a depicted bay we
suggest is the estuary of the Paleo-Baram River whilst a southward running
river further north is the Paleo-Trusan River.

Figure 3. Superposition of the Sunda Shelf area (shown at a greater scale
than in Figure 1). Some 50m and 100m isobaths are shown. . The rivers
shown on Sundaland are those described by Tjia (50). Label “P-CPR”
indicates the course of the Paleo-Chao Phraya River. Two tributaries of the
Paleo-Chao Phraya River, indicated with the ”*”, cross the Anambas Valley
and are not in agreement with the results of Haile (11); tributaries of the
Paleo-Chao Phraya River which appear not to cross the Anambas Valley are
depicted in Figure 1 of (48).
The map in the region of the mouth of the Molengraaff River lies near the site
of a core (#18308 site coordinates, latitude 3o 17.83’N., longitude 108o
47.143’E) obtained by SONNE 115 which contained mangrove sediments
80.3m below sea-level which were laid down during melt water pulse 1A
(MWP-1A, circa 14,300 years BP) (15, 24, 46). This period (during the late
Pleistocene when sea-levels rose rapidly (15, 24)), is compatible with the map
shoreline as superimposed (in Fig. 1) over the waters in the Korean Strait
which today are 90m or more in depth and with the omission of the Yellow
Sea (19, 43) and with the presence of a land bridge between Taiwan and the
continent.
SEDIMENT DEPOSITION AND HYDRO-ISOSTASY
The coastlines on the map in the area of the Paleo-Huang (Paleo-Yellow) and
Paleo-Changjiang (Paleo-Yangtze) Rivers (Fig. 1) and to the east of the

Paleo-Lupar River (Fig. 3) superimpose over bathymetric depths between
60m and 70m. These depths are less than at the mouth of the Molengraaff
River due to a combination of voluminous sediment deposition during the late
Pleistocene and Holocene from the Paleo-Huang and Paleo-Changjiang (6,
26, 34, 43, 52) and Paleo-Rajang Rivers (47) and the effects of hydroisostasy. An investigation into the latter in the South China Sea has indicated
that sea-floor depression has been, since 15,000 B.P., up to 10m less in the
region along the coast of Sarawak than along the northern border of
Sundaland in the vicinity of the mouth of the Molengraaff River (25).
OKHOTSK AND EAST SEAS
The results we have described above indicate that the mainland in the
northwest quadrant of the map depicts the coasts of East Asia and South East
Asia as they may have appeared when sea level was lower. Between the
Kamchatka Peninsula and the Korean Peninsula however, the map shoreline
seems aberrant (Figure 1). The shoreline of the map between Kamchatka and
North Korea runs through the southern Okhotsk Sea between the 55th and the
51st parallels and through the northern part of the East Sea (Sea of Japan) in
the vicinity of the 43rd parallel (Figs. 1 & 4).
During the period of MWP-1A, however, the northern Okhotsk Sea ((36) and
(22), see Fig. 33b, page 95, i.e. page 102 in the “pdf” file) and the Gulf of
Sakhalin and the northern East Sea, north of the 44th parallel (18) were
permanently covered with ice. The map shoreline here is depicted as
crenellated; shorelines on the map with this appearance are discussed below.
We suggest the shoreline depicts here (Fig. 4) the edge of the permanent
sea-ice in the northern Okhotsk and northern East Seas.
A colour-shaded sea (Fig. 4, the eastern edge is labeled “SSI” in Fig. 1), and
previously considered to represent sandy shallows (28), is seen at its
southern end to lie east of North Korea and its eastern side follows the
northern shoreline of Honshu from around 40oN to the eastern corner of the
rectangular peninsula of the Korean Peninsula and therefore the southern-end
of the colour-shaded sea is probably the East Sea. During the late
Pleistocene the climate was drier and colder and the East Sea was subject to

Figure 4. The map shoreline depicts the east coast of Sakhalin Island and
the edge of permanent sea ice in both the northern Okhotsk Sea and northern
East Sea.
Dark Blue: Permanent sea-ice present in the northern Okhotsk Sea, the Gulf
of Sakhalin and the northern East Sea during the late Pleistocene.
Light Blue: Seasonal sea ice in the southern Okhotsk Sea, the southern East
Sea and east of Hokkaido, the latter due to a cold Oyashio current during the
late Pleistocene.
See Fig. 9 for the explanation for the erroneous encroachment of sea ice onto
North Korea.
ice formation. The volume of the northward flowing warm sea-water through
the Tsushima Strait was reduced by the latter’s narrowing due to a low sea
level (sill depth today of Tsushima Strait is 130m (23)), and this limited
amount of warm salt water was mixed with fresh water from the outflow of the
Paleo-Yellow River (38). As a consequence, the salinity in the East Sea was
low (12, 23, 38, 39) and with the colder temperatures, winter sea-ice
expanded.
Colour-shaded sea is present along the edge of the permanent sea ice of the
Okhotsk Sea; it is also present to the east of Hokkaido (Fig. 4). During the late
Pleistocene the warm current flowing through the Tsugaru Strait between
Hokkaido and Honshu was greatly diminished due both to the lowered sea
level within the Tsugaru Strait and by the reduced Tsushima current (23) from
the south. The ocean current on the east side of Hokkaido was consequently
in “coastal mode” resulting in the east coast of Hokkaido being bathed by the
cold Oyashio current from the northeast (23). The latter may have actually
reversed the current flow through the Tsugaru Strait with the consequence
that the Oyashio current may have reached the East Sea during the late

Pleistocene (38). We therefore suggest that the colour shaded sea (Fig. 4)
depicts a dangerous zone from a sailor’s point of view (seasonal sea-ice and
icebergs) in the southern East Sea and the seas east of Hokkaido and along
the ice barrier of the Okhotsk Sea.
JAPAN
An island considered to be Hispaniola by Hapgood ((16), see his Fig. 18, #
30) but Puerto Rico by Kahle and McIntosh (21, 28) lies east of the
rectangular shaped peninsula which superimposed over the Korean Peninsula
in Fig. 1. Figure 5 shows a superposition of this island over Kyushu. This
island therefore appears to be Kyushu (rotated). Features of the island are
numerated in Fig. 5 and identified in Fig. 6D.

Figure 5. Left: Superposition of the island (lying east of the Korean Peninsula)
over Kyushu. The 100m isobath is shown. Right: Identifications (see Fig 6D).
North of Kyushu and lying to the east of the colour-shaded sea which above
we identified as the East Sea (Sea of Japan), is a large “western” island
commonly known by the name given to it by Piri Reis, that is, the Island of
Spain. This island has been identified previously as Cuba (16), Hispaniola
(20, 21, 28, 35, 44, 45) or possibly the Great Bahama Bank (13). Columbus
considered this to be Cipango (Japan, see (1, 21, 28, 37)). It has an
appearance similar to Cipango as depicted on several other Renaissance
Charts (16, 21, 28). We suggest that those Renaissance mapmakers were
probably correct because, as one can see on the Fig. 6B, the Island of Spain
looks grossly like the outline shape of a late Pleistocene southern Cipango.
Some coastlines were not altered by the compilator: it is the case of the coast

Figure 6 (previous page). Ai, Schema and Aii, superposition of suggested
coasts on Kyushu. B, superimposition of the Island of Spain on a late
Pleistocene shoreline of southern Japan possibly used as a compilation
"template”. The 100m isobath is shown in Aii and B. C and D, Identification
of features of Kyushu and Western Honshu. ** Paleo-South Kyushu
represents the exposed coasts during the late pleistocene, south of Cape ToiMisaki together with an exposed area corresponding to Shibushi Bay in
continuity further west with the Ōsumi Peninsula. Notations in Figure 6D are
also applicable to Fig. 5.
between features 22 and 27 (in Fig. 6C) which corresponds to the 14 000 BP
shoreline between "Bungo-suido" and Shibushi Bay; note the latter was
exposed and therefore not a bay at the time.
However, a close examination of the other shorelines reveals that they are
probably the result of an erroneous compilation of Kyushu on this outline of
southern Japan. Figure 6Ai shows a schema of suggested compilation errors
and Fig. 6Aii shows the superpositions of the shorelines of the Island of Spain
(from possibly when relative sea levels were between -5m and -20m), over
the southern areas of Japan.
A confusion between the identities of Cipango and Hispaniola occurred as
early as five or six years prior to the 1513 map when Johannes Ruysch wrote
on his 1507-1508 world map that he was of the opinion that what the
Spaniards call Spagnola (Hispaniola) is really Cipango (33). See also the
discussion (below) in section “COMPILATION ERRORS”.
THE TWO ANTILIAS
McIntosh (28) noted that, “The Piri Reis map is apparently the only map to
give the name “Antilia” to both the legendary island and the western
continent“. Piri Reis wrote that the western mainland is called the territory of
Antilia, (map inscription no. 3 (16, 21, 28, 41)). This mainland is superimposed
over eastern China in Fig. 1, adjacent to a finger shaped peninsula
superimposed over Taiwan; the latter is an erroneous addition at this site and
is described further below.
The modern identity of island Antilia is uncertain and there are some who
have considered this island to be fanciful (42). Figure 7 shows a superposition
of Piri Reis’s island of Antilia (see map inscription No. 16, (16, 21, 28, 41))
over Taiwan. The outline shapes are similar. So considering the juxtaposition
of the territory of Antilia with the site of Taiwan today then island Antilia is
likely to be principally Taiwan.
The east coast of island Antilia (Fig. 7) has a crenellated appearance. We
suggest that this appearance is used in several places on the map (eg over
the shoreline which we suggested above represents the edge of permanent
sea ice in the Otkohsk and northern East Seas), when the exact details of the
features were probably unknown to the cartographer. The features on the

Figure 7. Superposition of island Antilia over Taiwan. Numbered features are
those of Puerto Rico.

Figure 8. Three coloured features named Tris matos.

north and west coasts of island Antilia however do not precisely match
features of Taiwan (recent or ancient). However if one rotates Taiwan about
90o counter-clockwise, the outline shape of Taiwan appears crudely similar to
Puerto Rico. We propose that this has confused a compilator (probably
someone earlier than Piri Reis) who has, as a consequence depicted the bays
on the north and west sides of island Antilia, as respectively the bays on the
west and south coasts of Puerto Rico. From close examination of these bays
(particularly Rincon Bay) and comparing these with near-shore isobaths on
the south side of Puerto Rico (32), we suggest that the bays depicted on
Puerto Rico appear to those present when relative sea levels around Puerto
Rico were between -5m and -10m; the latter occurred circa 6,300 - 7,400
years B.P. (25). Based on comparison with isobaths (34), the small island
lying to the northwest of island Antilia we suggest is the Pescadore Islands
depicted when sea level was between -20m and -40m (late Pleistocene to
early Holocene). We note that the island Antilia on the 1424 Pizzigano Chart
has been suggested to be Puerto Rico (29) or Taiwan by R.H. Fuson, (13).
TRIS MATOS
There are 12 parrots drawn in the western area of the map; one difficult to see
parrot sits on an island adjacent to Cape Lopatka (see Fig. 10). Kahle (21)
wrote in 1933: “I think it may be assumed that all the parrot islands originate
from the map which Columbus used on his first voyage ” and “Apparently to
prevent confusion between the islands originally on the map and those that
Columbus had actually discovered, the former were distinguished by parrots”.
Kahle considered however that the large western island, Cipango, had been
altered to represent Española (Hispaniola) (21). We consider however this
island to actually represent Cipango as it was depicted on an earlier map (see
above and also below).
One parrot sits on the most easterly of the three stylized and similar shaped
features named Tris matos (Fig. 8). We suggest that Tris matos are not
depictions of islands but are cartographic symbols indicating, perhaps by their
colours, the merging or splicing together, (from a Turkish nautical term
meaning to splice together rope ends (28)) onto the map, the islands with
accompanying parrots. It is possible that Tris matos were a creation by Piri
Reis when drawing his 1513 map. Alternatively, the Tris matos features could
have already been depicted on the source map, together with a name of
similar meaning (perhaps devised by Columbus) and Piri Reis translated this
into Turkish using nautical terminology. Thus with the exception of Tris matos,
we are in agreement with Kahle (21) in that the (other) islands with parrots are
likely to be from an earlier source map.
COMPILATION ERRORS
As mentioned above, we suggest that there has been an omission of coastline
between the mouth of the Paleo-Red River of Naihailand and the mouth of the
Paleo-Chao Phraya River of Sundaland (Fig. 1 and inset). The resulting
compilation has resulted in the western shoreline on the map having a northsouth orientation (Fig. 1 inset).

Figure 9. A, superposition of the shoreline (superimposed over North Korea in
Figure 1) over Uchiura Bay and the Kameda Peninsula of southern Hokkaido.
B. Superposition of shoreline superimposed over South Korea in Figure 1,
over the Tsugaru and Shimokita Peninsulas of northern Honshu. The 200m
isobath is shown. C Superposition of the finger-shaped peninsula over the
southern tip of Baja California (dark grey) and surrounding water shallower
than the 200m isobath (light grey).

In addition there are two areas where the shorelines from correct latitudes but
wrong longitudes have been depicted. Shorelines on either side of the
Tsugaru Strait between Hokkaido and Honshu (Fig. 9A, 9B) have been
substituted as the East Sea shorelines of North and South Korea. Note the
peninsula which we suggest is the Kameda Peninsula of Piri Reis (Fig. 9B)
lies at the same latitude (in Figs 1 & 4) as the Kameda Peninsula of Hokkaido.
As the coastal zones of northern Honshu and southern Hokkaido are not
depicted at their true location on the map of Piri Reis, we suggest they belong
to a part of the map (including northern Honshu and Hokkaido) which has
been broken up into fragments, the original longitude of which was impossible
to determine. As a consequence, the fragments comprising those coastal
zones were used erroneously to complete the continental shoreline after a
longitudinal shift and some rescaling.
Thus we suggest good maps of Japan were drawn (possibly by Incipient
Jomon (17) or Jomon cartographers, see below) between 14,000 BP and the
mid to late Holocene. Compilators, probably during historical times,
erroneously used some fragments from those maps: they rotated the
remaining fragment(s) of the oldest map (circa 14,000 BP southern Japan)
and added details to its shorelines (to fill some gaps) by using some
fragments of more recent maps of the same zone. As they were unaware of
the sea-level fluctuations, the resultant compilations were poor and resulted in
the various depictions of Cipango as seen on the 1513 map and other
Renaissance charts.
In the superposition of Fig. 1, a finger-shaped peninsula superimposed over
Taiwan. This peninsula neatly superimposes over the southern tip of Baja
California (Fig. 9C), when sea level was lower than today. Note, both Taiwan
and Baja California lie on the Tropic of Cancer. We suggest that Baja
California (before Magellan sailed through his strait) has been added to the
East Coast of China as an additional Taiwanese Peninsula.
We have repositioned the superposition of the map over the northern part of
the South China Sea after omitting the finger-shaped peninsula (see
METHODS and Fig. 2). The map coastline now follows more closely the
100m isobath along this coast (27, 34) from Taiwan to the south side of
Hainan Island and the bays on the map are now superimposed over the
mouths of the Paleo-Pearl River (27). A V-shaped peninsula (marked by an
asterisk in Fig. 2) is superimposed over the Vereker Banks on Dongsha Rise;
the latter is an area that has undergone rapid tectonic submergence up to
15m per thousand years since the end of the last ice-age (27).
The misalignment of Taiwan “proper” in Fig. 2 suggests that it was rotated
counter-clockwise to “accommodate” the insertion of Baja California into the
East China shoreline. Depicted lying to the west of Taiwan are the Pescadore
Islands during the late Pleistocene (see Fig. 10, feature No. 16).
IDENTIFICATIONS
The features depicted in the western region of the 1513 map are identified in
Fig. 10.

Figure 10. Features and some selected islands depicted in the northwest
part of the map. Inset: island Antilia with neighboring island.
CONCLUSIONS
We conclude that the western area of the 1513 map does not depict
shorelines of the Caribbean (16, 21, 28, 44, 45) but depicts the shorelines of
East and Southeast Asia when sea-level was lower during the late
Pleistocene and early Holocene. In this regard we suggest that Hapgood (16)

was partly on the right track when he suggested that some source maps were
very ancient.
It is possible that the source maps were of Turkish origin (see (1)). If the
source maps were from Columbus, they are not only the result of his sailing
(21, 31). It is more likely that they were charts that had inspired him and
underpinned his conviction that he had reached Asia (21, 49).
From whence the original source map came is pure speculation. Developed
upper Paleolithic cultures are known to have been present in East Asia (2, 3)
and others have suggested the presence in Asia (13) or Southeast Asia (40)
of cultures with technical expertise. As a late Pleistocene maritime civilization
is indicated however, much of its archaeology would be now submerged. A
gouge used for boat-making and hence sea-faring capability has however,
been recovered from an upper Paleolithic site on Kyushu and dated at 13,000
B.P. (17) and the Incipient Jomons were known to have mastered pottery
earlier than this date (17). Were the Incipient Jomons the originators of the
original source maps?
It is a pity that a large part of the Piri Reis 1513 map has not been recovered
(21, 28). We believe that it is possible that other areas of the map fragment
(and perhaps other Renaissance Portolan style charts) may have ancient
origins and that their re-evaluation might prove profitable.
ACKNOWLEDGEMENTS
The authors wish to thank the following:
Dr. Mahmut Karagoz, Head of Cartography at the Department of Navigation,
Hydrography and Oceanography, Çubuklu, Istanbul, for permission to make
tracings of the 1513 map reproduction. John Cain and David Jones of the
University of Melbourne for assisting with the GEBCO Digital Atlas 1997
(GEBCO, 1997). And Michael Durham (Southport, Queensland, Australia) for
kindly making available the software EditJpeg.exe.
REFERENCES
1. Almagià, R. (1934) Il mappamondo di Piri Reis e la carta di Colombo del
1498, Bollettino della Reale Societa Geografica Italiana, 71: 442-449.
2. Barnes, G. L. (ed) (1990) Hoabinhian Jomon, Yayoi Early Korean States
Bibliographic Reviews of Far Eastern Archaeology, Oxbow Books, Oxford,
162pp.
3. Barnes, G. L. (1993) China Korea and Japan : The Rise of Civilization in
East Asia, Thames and Hudson, London, 288pp.
4. Bramwell, M. (ed) (1977) The Rand McNally Atlas of the Oceans, Mitchell
Beasley, London, 208pp.

5. Bywater, R.A.R. and Lacroix, J.-P. (2004) Journal of Spatial Science, 49:
13-23.
6. Chen, Z., Song, B., Wang, Z. and Cai, Y. (2000) Late Quaternary Evolution
of the Sub-aqueous Yangtze Delta, China : Sedimentation, Stratigraphy,
Palynology and Deformation, Marine Geology, 162: 423-441.
7. Dickerson, R.E. (1941) Molengraaff River: A Drowned Pleistocene Stream
and Other Asian Evidences Bearing Upon the Lowering of Sea Level During
the Ice Age, University of Pennsylvania Bicentennial Conference, pp 13-30,
University of Pennsylvania, Philadelphia.
8. Durham, M. (2002) “EditJpeg.exe”, computer program obtained from the
author (Southport, Queensland, Australia).
9. GEBCO (1997) General Bathymetric Chart of the Oceans Digital Atlas
1997, Intergovernmental Oceanographic Commission and the International
Hydrographic Organization and Canadian Hydrographic Service.
10. Geographical Survey Institute of Japan (1977) The National Atlas of
Japan (1st ed), Japan Map Center, Tokyo, 366pp.
11. Haile, N.S. (1969) Quaternary Deposits and Geomorphology of the Sunda
Shelf off Malaysian Shores, in Études sur le Quaternaire dans le Monde, VIIIe
Congres INQUA 1: 161-164.
12. Han, S-J., Hyun, S. Huh, S. and Chun, J-H. (2002) A Geochemical
Boundary in the East Sea (Sea of Japan): Implications for the Paleoclimatic
Record, Ocean and Polar Research, 24: 167-175.
13. Hancock, G. (2002) Underworld: Flooded Kingdoms of the Ice Age,
Michael Joseph, London, 741pp.
14. Hanebuth, T.J.J and Stattegger, K. (2004) Depositional Sequences on a
Late Pleistocene-Holocene Tropical Siliciclastic Shelf (Sunda Shelf, Southeast
Asia), Journal of Asian Earth Sciences, 23: 113-126.
15. Hanebuth, T., Stattegger, K. and Grootes, P. M. (2000) Rapid Flooding of
the Sunda Shelf: A Late-glacial Sea-level Record, Science, 288: 1033-1035,
supplementary online data, URL accessed 9 September 2003,
http://www.sciencemag.org/feature/data/1046133.shl
16. Hapgood, C. H. (1979) Maps of the Ancient Sea Kings: Evidence of
Advanced Civilization in the Ice Age, Turnstone, London, 276pp.
17. Ikawa-Smith, F. (2003) The Japanese Archipelago Towards the End of the
Pleistocene Session U3, Fifth World Archeology Congress, Washington,
June, URL accessed 9 September 2003,
http://godot.unisa.edu.au/wac/pdfs/99.pdf

18. Ikehara, K. (2003) Late Quaternary Seasonal Sea-ice History of the Northeastern Japan Sea, Journal of Oceanography, 59: 585-593.
19. Jin, J. H. and Chough, S. K. (1998) Partitioning of Transgressive Deposits
in the Southeastern Yellow Sea: A Sequence Stratigraphic Interpretation,
Marine Geology, 149: 79-92.
20. Kahle, P. (1931) Eine Amerika-Karte, gezeichnet auf Grund einer
Columbus-Karte und portugiesischer Karten vom Türken Piri Re’īs im Jahre
1513, in Actes du XVIIIe Congres International des Orientalistes, 105-106,
Leiden, 7-12 September.
21. Kahle, P. (1933) A Lost Map of Columbus Geographical Review, 23: 621638.
22. Kaiser, A (2001) Ozeanographie, Produktivität und Meereisverbreitung im
Ochotskischen Meer während der letzten ca. 350 ka. Doctorate Dissertation,
Christian-Albrechts-Universität, Kiel, URL accessed 9 February 2004,
http://e-diss.uni-kiel.de/diss_582/
23. Keigwin, L.D. and Gorbarenko, S.A. (1992) Sea Level, Surface Salinity of
the Japan Sea and the Younger Dryas Event in the Northwestern Pacific
Ocean, Quaternary Research, 37: 346-360.
24. Lambeck, K., Esat, T. M. and Potter, E.-K. (2002) Links Between Climate
and Sea Levels for the Past Three Million Years, Nature, 419: 199-206.
25. Lambeck. K., Yokayama, Y. and Purcell, T. (2002) Into and Out of the
Last Glacial Maximum: Sea-level Change During Oxygen Isotope Stages 3
and 2, Quaternary Science Reviews, 21: 343-360.
26. Liu, Z. X. (1997) Yangtze Shoal – a Modern Tidal Sand Sheet in the
Northwestern Part of the East China Sea, Marine Geology, 137: 321-330.
27. Lüdmann, T., Wong, H. K. and Wang, P. (2001) Plio-quaternary
Sedimentation Processes and Neotectonics of the Northern Continental
Margin of the South China Sea, Marine Geology, 172: 331-358.
28. McIntosh, G. C. (2000) The Piri Reis Map of 1513, University of Georgia
Press, Athens, 230pp.
29. Menzies, G. (2002) 1421: The Year China Discovered the World, Bantam
Press, London, 520pp.
30. Molengraaff, G.A.F. (1921) Modern Deep-sea Research in the East Indian
Archipelago, Geographical Journal, 57: 95-121.
31, Morison, S. E. (1942) Admiral of the Ocean Sea : A life of Christopher
Columbus, Little Brown & Co, Boston, 680pp. (See pp 408-409).

32. NOAA (2003) National Oceanic and Atmospheric Administration: Graphics
Depicting Near Shore Isobaths of Southern Puerto Rico, URLs accessed 9
September 2003, http://biogeo.nos.noaa.gov/projects/efh/caribefh/sw_color.gif
http://biogeo.nos.noaa.gov/projects/efh/carib-efh/se_color.gif
33. Nebenzahl, K. (1990) Rand McNally Atlas of Columbus and the Great
Discoveries, Rand McNally and Co., Genoa, 168pp. (See p. 50)
34 Niino H. and Emery, K. O. (1961) Sediments of Shallow Portions of the
East China Sea and South China Sea, Geological Society of America Bulletin,
72: 731-762.
35. Nowell, C. E. (1939) The Columbus Question: A Survey of Recent
Literature and Present Opinion, American Historical Review, 44: 802-822.
36. Nuernberg D., Tiedemann R., Kaiser, A., Biebow, N. and Pedersen, U.
(2001) The Sea of Okhotsk – NW-Pacific High Resolution Paleoceanographic
and Paleoclimatic Archive, GEOMAR Research Center for Marine
Geosciences, URL accessed 9 September 2003,
http://www.geomar.de/sci_dpmt/abstracts/2001/icp_0901.html
37. Nunn, G. E. (1924) The Geographical Conceptions of Columbus: A Critical
Consideration of Four Problems, American Geographical Society, Research
Series No. 14, 148pp.
38. Oba T., Kato, M., Kitazato, H., Koizumi, I., Omura, A., Sakai, T. and
Takayama, T. (1991) Paleoenvironmental Changes in the Japan Sea During
the Last 85,000 years, Paleoceanography, 6: 499-518.
39. Ono, Y. and Naruse, T. (1997) Snowline Elevation and Eolian Dust Flux in
the Japanese Islands During Isotope Stages 2 and 4, Quaternary
International, 37: 45-54.
40. Oppenheimer, S. (1998) Eden in the East: the drowned continent of
Southeast Asia, Weidenfeld & Nicolson London, 560pp.
41. Piri Reis and Akçura, Y. (1993) Piri Reis Haritasi [Piri Reis Map], 7th ed.,
Çubuklu, Istanbul, 44pp.
42. Ramsay, R.H. (1972) No Longer on the Map: Discovering Places that
Never Were Viking Press, New York, 276pp.
43. Saito, Y., Katayama, H., Ikehara, K., Kato, Y., Matsumoto, E., Oguri, K.,
Oda, M. and Yumoto, M. (1998) Transgressive and Highstand Systems Tracts
and Post-glacial Transgression, the East China Sea, Sedimentary Geology,
122: 217-232.
44. Soucek, S. (1992) Islamic Charting in the Mediterranean, Cartography in
the Traditional Islamic and South Asian Societies, eds Harley, J.B. and

Woodward, D., vol. 2 (book 1), The History of Cartography, University of
Chicago Press, Chicago, pp 263-292.
45. Soucek, S. (1992) Piri Reis & Turkish Mapmaking after Columbus : the
Khalili Portolan Atlas, Oxford University Press, 176pp.
46. Stattegger, K., Kuhnt, W., Bühring, C., Hanebuth, T., Kawamura, H.,
Kienast, M., Lorenc, S., Lotz, B., Lüdmann, T., Lurati, M., Mühlhan, N.,
Paulsen, A.-M., Paulsen, J., Pracht, J., Putar-Roberts, A., Hung, N.Q.,
Richter, A., Salomen, B., Schimanski, A., Steinke, S., Szarek, R., Nhan, N.,
Weinelt, M. and Winguth, C. (1997) Cruise report SONNE 115 Sundaflut:
Sequence Stratigraphy, Late Pleistocene-Holocene Sea Level Fluctuations
and High Resolution Record of the Post-Pleistocene Transgression on the
Sunda Shelf, Berichte Reports Nr. 86, Geologisch-Paläontologisches Institut
und Museum, Christian-Albrechts-Universität, Kiel.
47. Staub, J. R. and Esterle, J.S. (1993) Provenance and Sediment Dispersal
in the Rajang River Delta/Coastal Plain System, Sarawak, East Malaysia,
Sedimentary Geology, 85: 191-201.
48. Steinke, S., Kienast, M. and Hanebuth, T. (2003) On the Significance of
Sea-level Variations and Shelf Paleo-morphology in Governing Sedimentation
in the Southern South China Sea During the Last Deglaciation, Marine
Geology, 201: 179-206.
49. Taviani, P.E. (1985) Christopher Columbus: The Grand Design, Orbis,
London, 573pp. (See pp 107-108).
50. Tjia, H.D. (1980) The Sunda Shelf, Southeast Asia, Zeitschrift für
Geomorphologie N.F., 24: 405-427.
51. Topkapi Palace Museum (2003) Digital image of the Piri Reis map of
1513, URL accessed 9 September 2003,
http://www.ee.bilkent.edu.tr/~history/Pictures2/piri.jpg
52. Uehara, K., Saito, Y. and Hori, K. (2002) Paleotidal Regime in the
Changjiang (Yangtze) Estuary, the East China Sea and the Yellow Sea at 6
ka and 10 ka Estimated from a Numerical Model, Marine Geology, 183: 179192.

