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II.  Living Records of Prior Occupation by Japan 

 

The New Southern Archipelago consists of coral reefs all surrounded by reefs.  Accordingly, 

while there grow relatively small trees and weeds, and rarely palm trees and other tall trees, 

such as Ficus microcarpa, in terms of agriculture and forestry there is almost nothing worth 

looking at.  However, the islands holds phosphorous guano and phosphate ore, and are rich 

in ocean products - such as bonito, tuna, flying fish, green sea turtles, and Trochus seashells; 

it appears that, from time to time, Chinese fisherman have visited the islands in junks of 

twenty to thirty tons and collected sea cucumbers, seashells, turtles, etc.; in the end, there is 

no mistake when saying that they are deserted islands.  Thus, the islands of the New 

Southern Archipelago have been recognized as terra nullius; while it has been well known to 

our people that, as a result of the development of the recent Sino-Japanese War, the Seisa 

[Paracel] Archipelago that lies to the southeast of Hainan Island were occupied by our navy, 

these islands are also called Hirata Archipelago.  They were named after the person who 

discovered the islands and started business as the master of the island in the same manner that 

the Tousa [Spratly] Archipelago is called Nishizawa Archipelago.  

 

 At the same time as he explored this Hirata Archipelago (Seisa Archipelago, also called 

Paracel Island [sic]), Mr. Hirata also set foot on the New Southern Archipelago, and raised the 

national flag of Japan’s Southern Advance before returning home.  Following this expedition 

by Mr. Sueharu Hirata, one Japanese after another went on expedition to this archipelago; in 

particular, after Rasa Phosphate Ore, Ltd. conducted as many as three field studies in an 

attempt to develop guano and phosphate ore extraction on New Southern Archipelago in and 

after 1918, it invested a huge amount of capital in the Long Island [Itu Aba] in 1921 and the 

South Futago Island [Southwest Cay] in 1923, endeavoring to develop permanent facilities on 

the islands. 
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Following the exploration by Mr. Sueharu Hirata, in August 1917 Mr. Kinzo Ikeda, 

Shigenori Komatsu, and others explored this place.  Subsequently, the first exploration team 

of Rasa Phosphate Ore led by Mr. Kokura, a reserve navy commander, explored this island in 

December 1918.  Rasa Phosphate Ore conducted the second survey in April 1920, and 

started mining guano in this island (that is, Long Island) in June 1921. 

They constructed offices, dormitories, jetties, etc. on the land, and about 200 employees 

were engaged in mining.  In the early Showa era (*the Showa era started in 1926), the island 

became the center for fishing tunas and shellfish based on Kaohsiung City, and the Japanese 

were active in the area around the island.  Long Island and Futago Island (North Danger) 

became the place for fishing boats to get water.   

That is to say, at that time, the place was the advanced base of Kaohsiung fishermen, 

and thus the fishermen of Kaohsiung felt that it was strange for the government to announce 

that the place belonged to Japan after all these years.  
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Rasa Phosphate Ore started mining phosphate ore on Long Island in October 1921, and 

on the Futago Islands in December 1921.  However, following the depressions and the panic 

of the financial industries after the European war, Rasa Phosphate Ore suspended the mining 

and withdrew in April 1929.  

 

8.  Fertile paradise of everlasting summer—the island was named at that time 

 

Around 1924, Rasa Phosphate Ore thrived and about tens of Japanese employees and 

coolie laborers lived on Long Island.  In addition, three Chinese lived there for fishing sea 

cucumber and commercial top shell for Chinese cuisine.  Since they did not have weapons 

and had never caused any harm, the Japanese people there let the Chinese live on the island.  

People lived in the isolated island which was far from their hometown. They had many 

bizarre topics to talk about to kill time.  Long Island, the South and North Futago Islands and 

Kikko Island were named at that time.  Short and tall trees grow thickly, and small birds sing 

among the trees; this place is literally a paradise, with the bright sunshine in the sky.  

Among the big trees, there are so-called big udo (aralia cordata) trees, the thickness of 

which are such that you could wrap your arms around the trees three or four times.  We 

chased small birds with rifles on the shoulder for the purpose of adding dishes for dinner, and 

if we recklessly stood on the old decayed big udo trees, our legs would sink just like we were 

in old ponds; the quality of the wood seemed weak.  In addition, REIGO trees, a kind of 

fabaceae plant, grow there, and their leaves fall and red beautiful floors to "bloom" in January.  

Further, I heard that Papaya trees which were replanted from Taiwan, and banana and 

pineapple etc. grow in the seashore, and that pepper, pumpkin and napa [cabbage] grow well 

all through the years. 
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THE FRENCH FLAG OVER 
UNOCCUPIED ISLETS 

_____ 
 
 Between Indochina and the 
Philippines stretches a region of coral 
shallows scattered with reefs which 
are crowned with sandy islets; the 
hydrographic survey vessel Rifleman 
visited the western part of this region 
in 1867, but the marine charts bore a 
worrying note in the east: ‘Dangerous 
unexplored region’. Many a vessel 
which tried to navigate the direct 
route through the sandbanks from 
Indochina to New Caledonia were 
shipwrecked. 
 It was known, however, that 
some of the reefs were accessible; that 
several islets had vegetation; that the 
Japanese had tried with all their 
might, but without success, to exploit 
a shallow layer of phosphates; and 
that Chinese from Hainan managed to 
survive on the cays (small rocky 
islands surrounded by coralliferous 
reefs) from turtle and sea cucumber 
fishing, as well as a small area planted 
with coconut and banana trees and 
potatoes. 
 
[image] 
[caption:] One of the five inhabitants of 
Thitu island. 
 
 It was also known, from the 
map drawn with remarkable precision 
by the officers of the Rifleman, that 
some reefs as large as ten or so 
nautical miles surrounded lagoons 
filled with calm water, which would 
be excellent potential refuges for 
seaplanes, submarines and light 
vessels. 
 Was this negligence or lack 
of concern for such a deprived region? 
None of the continental powers held 
neighbouring territories: England, the 
US, France, Holland, and Japan 
hadn’t thought to claim sovereignty, 
and the private companies that were 
trying to get the phosphates didn’t 
know who to turn to for their 
prospecting declarations. Yet it 
appeared that a foreign power 
exercising a right of surveillance over 
the China seas could be dangerous to 
the security of French maritime 
communications in a conflict. 
 The French government 
decided to act: in 1930, the gunboat 

Malicieuse officially took possession 
of Tempête island; in 1933, the 
dispatch boats Astrolabe and Alerte 
hoisted the French flag on the islets in 
the north of the archipelago. France’s 
colonial domain had been increased 
by 100 hectares. 
 On 6 April 1933, the two 
dispatch boats and the Indochinese 
oceanographic research vessel 
Lanessan visited Tempête island. The 
three Chinese that inhabited the island 
had hoisted the French flag and their 
little domain seemed prosperous, the 
coconut trees strong, and the turtles 
abundant. 
 On 7 April, the Astrolabe 
took possession of the cay of 
Amboyne, a coral and sand islet 
sitting on the sea like a golden weight 
on a deserted azure sea and licked by 
the slightest of waves. Thousands of 
‘mad’ white-breasted sea birds 
covered the islet and chicks covered 
with a thick white down came to 
nestle in the hollow of one’s hand. 
 Along the reefs, a marvellous 
palette where all of the colours of the 
rainbow, from indigo to light yellow, 
the ships headed for the north-east, 
towards Tizard bank, a vast emerald 
lagoon, and dropped anchor by an 
islet covered in greenery from which 
coconut trees sprang: Itu Aba. 
 The island was deserted, but 
two occupants had left their mark: 
cement wells, remains of an iron jetty, 
rusted rail tracks on the embankment, 
and a pile of abandoned phosphates 
bore witness to a Japanese enterprise 
dating back to 1925; then a hut made 
out of foliage, a well maintained 
potato field, a little altar with a votive 
tea light and stick jars to the Lar gods 
of the Chinese fishermen. A board 
hung on a hut, covered with characters 
which could roughly be translated as 
‘I, Ti Mung, Chief of the Junk, come 
here in the full moon of March to 
bring you food. I found nobody, I left 
rice in the shelter of the rocks and I 
left’. The mysterious drama that is 
solitude! 
 
[image] 
[caption:] The new French archipelago. 
 
[image] 
[caption:] The board attached to the door 
of the abandoned hut on the island of Itu 
Aba. 
 

 The dispatch boats hoisted 
the French flag on the islands in the 
north: Loaita, Thitu, Deux-Iles. They 
all resembled one another; seated atop 
the reef, sometimes showing at low 
tide, covered by white coral where 
wonderful fish would play in the clear 
waters – royal blue carp, black and 
white streaked sunfish, tiger-striped 
ochre catfish –, the islet stood 3 
meters tall, covered with impenetrable 
mangroves dominated by a few trees. 
 
[image] 
[caption:] The mission commander 
burying the statement recording the 
French possession of Itu Aba island. 
 
 Arriving in a whaleboat up to 
the edge of the reef, the sailors 
disembarked and crossed the belt of 
coral in waist-deep water. At the foot 
of the flag, under a boundary stone, 
they buried a statement recording the 
French possession of the islet; the 
bugler sounded the ‘colours’ while 
two sailors presented arms. 
 
[image] 
[caption:] One of the boundary stones 
under which the statements recording 
French ownership were buried. 
 
 Itu Aba and Loaita were 
deserted, but in Thitu and Deux-Iles 
there were Chinese, all from Hainan; 
junks resupplied them every year and 
took back dried turtle meat and sea 
cucumbers. They seemed happy with 
their lot on their little monsoon-
battered domain and enjoyed music in 
their free time, at dusk... 
 

G.M. 
[image] 
[caption:] Coconut trees and turtle shells 
on Tempête island. 

 
 





Annex 893 

C. Mora et al., “Dredging in the Spratly Islands: Gaining Land but Losing 
Reefs”, PLOS Biology (31 Mar. 2016) 



PERSPECTIVE
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Abstract
Coral reefs on remote islands and atolls are less exposed to direct human stressors but are

becoming increasingly vulnerable because of their development for geopolitical and military

purposes. Here we document dredging and filling activities by countries in the South China

Sea, where building new islands and channels on atolls is leading to considerable losses of,

and perhaps irreversible damages to, unique coral reef ecosystems. Preventing similar

damage across other reefs in the region necessitates the urgent development of coopera-

tive management of disputed territories in the South China Sea. We suggest using the Ant-

arctic Treaty as a positive precedent for such international cooperation.

Coral reefs constitute one of the most diverse, socioeconomically important, and threatened
ecosystems in the world [1–3]. Coral reefs harbor thousands of species [4] and provide food
and livelihoods for millions of people while safeguarding coastal populations from extreme
weather disturbances [2,3]. Unfortunately, the world’s coral reefs are rapidly degrading [1–3],
with ~19% of the total coral reef area effectively lost [3] and 60% to 75% under direct human
pressures [3,5,6]. Climate change aside, this decline has been attributed to threats emerging
from widespread human expansion in coastal areas, which has facilitated exploitation of local
resources, assisted colonization by invasive species, and led to the loss and degradation of habi-
tats directly and indirectly through fishing and runoff from agriculture and sewage systems [1–
3,5–7]. In efforts to protect the world’s coral reefs, remote islands and atolls are often seen as
reefs of “hope,” as their isolation and uninhabitability provide de facto protection against direct
human stressors, and may help impacted reefs through replenishment [5,6]. Such isolated reefs
may, however, still be vulnerable because of their geopolitical and military importance (e.g.,
allowing expansion of exclusive economic zones and providing strategic bases for military
operations). Here we document patterns of reclamation (here defined as creating new land by
filling submerged areas) of atolls in the South China Sea, which have resulted in considerable
loss of coral reefs. We show that conditions are ripe for reclamation of more atolls, highlighting
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the need for international cooperation in the protection of these atolls before more unique and
ecologically important biological assets are damaged, potentially irreversibly so.

Studies of past reclamations and reef dredging activities have shown that these operations
are highly deleterious to coral reefs [8,9]. First, reef dredging affects large parts of the surround-
ing reef, not just the dredged areas themselves. For example, 440 ha of reef was completely
destroyed by dredging on Johnston Island (United States) in the 1960s, but over 2,800 ha of
nearby reefs were also affected [10]. Similarly, at Hay Point (Australia) in 2006 there was a loss
of coral cover up to 6 km away from dredging operations [11]. Second, recovery from the direct
and indirect effects of dredging is slow at best and nonexistent at worst. In 1939, 29% of the
reefs in Kaneohe Bay (United States) were removed by dredging, and none of the patch reefs
that were dredged had completely recovered 30 years later [12]. In Castle Harbour (Bermuda),
reclamation to build an airfield in the early 1940s led to limited coral recolonization and large
quantities of resuspended sediments even 32 years after reclamation [13]; several fish species
are claimed extinct as a result of this dredging [14,15]. Such examples and others led Hatcher
et al. [8] to conclude that dredging and land clearing, as well as the associated sedimentation,
are possibly the most permanent of anthropogenic impacts on coral reefs.

The impacts of dredging for the Spratly Islands are of particular concern because the geo-
graphical position of these atolls favors connectivity via stepping stones for reefs over the
region [16–19] and because their high biodiversity works as insurance for many species. In an
extensive review of the sparse and limited data available for the region, Hughes et al. [20]
showed that reefs on offshore atolls in the South China Sea were overall in better condition
than near-shore reefs. For instance, by 2004 they reported average coral covers of 64% for the
Spratly Islands and 68% for the Paracel Islands. By comparison, coral reefs across the Indo-
Pacific region in 2004 had average coral covers below 25% [21]. Reefs on isolated atolls can still
be prone to extensive bleaching and mortality due to global climate change [22] and, in the par-
ticular case of atolls in the South China Sea, the use of explosives and cyanine [20]. However,
the potential for recovery of isolated reefs to such stressors is remarkable. Hughes et al. [20]
documented, for instance, how coral cover in several offshore reefs in the region declined from
above 80% in the early 1990s to below 6% by 1998 to 2001 (due to a mixture of El Niño and
damaging fishing methods that make use of cyanine and explosives) but then recovered to 30%
on most reefs and up to 78% in some reefs by 2004–2008. Another important attribute of atolls
in the South China Sea is the great diversity of species. Over 6,500 marine species are recorded
for these atolls [23], including some 571 reef coral species [24] (more than half of the world’s
known species of reef-building corals). The relatively better health and high diversity of coral
reefs in atolls over the South China Sea highlights the uniqueness of such reefs and the impor-
tant roles they may play for reefs throughout the entire region. Furthermore, these atolls are
safe harbor for some of the last viable populations of highly threatened species (e.g., Bumphead
Parrotfish [Bolbometopon muricatum] and several species of sawfishes [Pristis, Anoxypristis]),
highlighting how dredging in the South China Sea may threaten not only species with extinc-
tion but also the commitment by countries in the region to biodiversity conservation goals
such as the Convention of Biological Diversity Aichi Targets and the United Nations Sustain-
able Development Goals.

Recently available remote sensing data (i.e., Landsat 8 Operational Land Imager and Ther-
mal Infrared Sensors Terrain Corrected images) allow quantification of the sharp contrast
between the gain of land and the loss of coral reefs resulting from reclamation in the Spratly
Islands (Fig 1). For seven atolls recently reclaimed by China in the Spratly Islands (names pro-
vided in Fig 1D, Table 1), we extracted one cloud-free image for each 60-day period from Feb-
ruary 2014 to May 2015. In these images, only land above sea level is visible in the short-wave
infrared band (i.e., Landsat band 6), while land above sea level and natural reef areas (e.g., coral
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reefs and submerged natural sand bars) are both visible in the red optical band (i.e., Landsat
band 4). By subtracting the size of visible areas in Landsat band 6 from the size of visible areas
in Landsat band 4, we were able to quantify the total size of natural reef areas (see S1 Data for

Fig 1. Reclamation leads to gains of land in return for losses of coral reefs: A case example of China’s recent reclamation in the Spratly Islands.
For display purposes, we show two images of Fiery Cross Reef before (A) and after (B) land reclamation (images courtesy of the Asia Maritime Transparency
Initiative from the Center for Strategic and International Studies and Digital Globe). The cumulative reclamation in the seven atolls has resulted in
considerable increases in land (blue line, C) but reductions in coral reef area (red line, C). Changes in land and reefs, over time, for the individual atolls are
shown in S2 Data. The Spratly Islands, South China Sea, are rich in atolls with similar sizes and characteristics to those already reclaimed (D, China’s seven
recently reclaimed atolls are highlighted with arrows in their respective size categories). Data for plots C–D are provided in S2–S4 Data. Quantifying similar
trends for the reclamation of other atolls by other countries was not possible with available Landsat 8 images because reclamation in many of these atolls had
occurred prior to the launching of the Landsat 8 satellite in 2013 and because historically there was land above sea level, which precludes differentiating
reclaimed land from natural land.

doi:10.1371/journal.pbio.1002422.g001
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details); the area of reclamation is the size of visible areas in Landsat band 6, as prior to recla-
mation most of the atolls were submerged, with the exception of small areas occupied by a
handful of buildings on piers (note that the amount of land area was near zero at the start of
the reclamation; Fig 1C, S1 Data). The seven reclaimed atolls have effectively lost ~11.6 km2

(26.9%) of their reef area for a gain of ~10.7 km2 of land (i.e.,>75 times increase in land area)
from February 2014 to May 2015 (Fig 1C). The area of land gained was smaller than the area of
reef lost because reefs were lost not only through land reclamation but also through the deep-
ening of reef lagoons to allow boat access (Fig 1B). Similar quantification of reclamation by
other countries in the South China Sea (Table 1) was not possible with available Landsat 8
images because reclamation in many of these atolls has occurred prior to the launching of the
Landsat 8 satellite in 2013 and because historically there was land above sea level, which pre-
cludes differentiating reclaimed land from natural land.

The impacts of reclamation on coral reefs are likely more severe than simple changes in
area, as reclamation is being achieved by means of suction dredging (i.e., cutting and sucking
materials from the seafloor and pumping them over land). With this method, reefs are ecolog-
ically degraded and denuded of their structural complexity. Dredging and pumping also

Table 1. List of reclaimed atolls in the Spratly Islands and the Paracel Islands. Several countries are
responsible for the land fillings but are not named to avoid implying ownership.

SPRATLY ISLANDS Latitude Longitude

Cuarteron Reef 8°51ʹ39.04ʺN 112°50ʹ20.52ʺE

Fiery Cross Reef 9°32ʹ53.33ʺN 112°53ʹ18.59ʺE

Gaven Reef 10°12ʹ29.25ʺN 114°13ʹ22.52ʺE

Hughes Reef 9°54ʹ51.29ʺN 114°29ʹ51.57ʺE

Johnson South Reef 9°43ʹ11.81ʺN 114°16ʹ56.30ʺE

Mischief Reef 9°54ʹ8.19ʺN 115°32ʹ14.22ʺE

Subi Reef 10°55ʹ31.53ʺN 114°5ʹ6.03ʺE

Erica Reef 8°6ʹ27.29ʺN 114°8ʹ1.88ʺE

Mariveles Reef 7°58ʹ3.09ʺN 113°55ʹ13.54ʺE

Swallow Reef 7°22ʹ28.80ʺN 113°49ʹ43.79ʺE

Thitu Island 11°3ʹ13.87ʺN 114°17ʹ5.89ʺE

Itu Aba Island 10°22ʹ37.36ʺN 114°21ʹ56.44ʺE

Central Reef 8°55ʹ51.13ʺN 112°21ʹ0.47ʺE

Namyit Island 10°10ʹ46.13ʺN 114°21ʹ57.63ʺE

Pearson Reefs 8°57ʹ28.47ʺN 113°40ʹ38.21ʺE

Sand Cay 10°22ʹ28.72ʺN 114°28ʹ48.63ʺE

Sin Cowe Island 9°53ʹ7.52ʺN 114°19ʹ47.29ʺE

Southwest Cay 11°25ʹ45.36ʺN 114°19ʹ54.05ʺE

Spratly Island 8°38ʹ42.03ʺN 111°55ʹ13.15ʺE

West Reef 8°51ʹ45.58ʺN 112°13ʹ29.83ʺE

PARACEL ISLANDS

Duncan Island 16°27ʹ6.41ʺN 111°42ʹ37.06ʺE

Lincoln Island 16°39ʹ59.93ʺN 112°43ʹ49.44ʺE

Money Island 16°26ʹ51.70ʺN 111°30ʹ25.13ʺE

Palm Island 16°27ʹ8.01ʺN 111°42ʹ2.62ʺE

Pattle Island 16°32ʹ2.76ʺN 111°36ʹ25.93ʺE

Rocky Island 16°50ʹ39.71ʺN 112°20ʹ50.41ʺE

Triton Island 15°47ʹ6.02ʺN 111°12ʹ15.13ʺE

Woody Island 16°50ʹ4.82ʺN 112°20ʹ15.70ʺE

doi:10.1371/journal.pbio.1002422.t001
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disturbs the seafloor and can cause runoff from reclaimed land, which generates large clouds of
suspended sediment [11] that can lead to coral mortality by overwhelming the corals’ capacity
to remove sediments and leave corals susceptible to lesions and diseases [7,9,25]. The highly
abrasive coralline sands in flowing water can scour away living tissue on a myriad of species
and bury many organisms beyond their recovery limits [26]. Such sedimentation also prevents
new coral larvae from settling in and around the dredged areas, which is one of the main rea-
sons why dredged areas show no signs of recovery even decades after the initial dredging opera-
tions [9,12,13]. Furthermore, degradation of wave-breaking reef crests, which make
reclamation in these areas feasible, will result in a further reduction of coral reefs’ ability to (1)
self-repair and protect against wave abrasion [27,28] (especially in a region characterized by
typhoons) and (2) keep up with rising sea levels over the next several decades [29]. This sug-
gests that the new islands would require periodic dredging and filling, that these reefs may face
chronic distress and long-term ecological damage, and that reclamation may prove economi-
cally expensive and impractical.

The potential for land reclamation on other atolls in the Spratly Islands is high, which
necessitates the urgent development of cooperative management of disputed territories in the
South China Sea. First, the Spratly Islands are rich in atolls with similar characteristics to those
already reclaimed (Fig 1D); second, there are calls for rapid development of disputed territories
to gain access to resources and increase sovereignty and military strength [30]; and third, all
countries with claims in the Spratly Islands have performed reclamation in this archipelago
(Table 1; at least 20 atolls have been reclaimed in the Spratly Islands, and this does not include
reclamation activities in the Paracel Islands). In the Spratly Islands, where no country can gain
full access to resources without generating international conflict and where the race for devel-
opment could cause irreversible damage to unique natural assets, novel multinational
approaches to conservation are urgently needed [20]. One such possibility is the generation of
a multinational marine protected area [16,17]. Such a marine protected area could safeguard
an area of high biodiversity and importance to genetic connectivity in the Pacific, in addition
to promoting peace in the region (extended justification provided by McManus [16,17]). A
positive precedent for the creation of this protected area is that of Antarctica, which was also
subject to numerous overlapping claims and where a recently renewed treaty froze national
claims, preventing large-scale ecological damage while providing environmental protection
and areas for scientific study. Development of such a legal framework for the management of
the Spratly Islands could prevent conflict, promote functional ecosystems, and potentially
result in larger gains (through spillover, e.g. [31]) for all countries involved.

Supporting Information
S1 Data. Methods used to quantify the area of reefs dredged and filled in the Spratly Islands
using Landsat 8 imagery.
(PDF)

S2 Data. Raw and interpolated data from Landsat 8 imagery (as shown in Fig 1C).
(XLSX)

S3 Data. Sizes of atolls in the Spratly Islands (data shown in Fig 1D).
(XLSX)

S4 Data. Compressed folder containing the shapefiles created from Landsat 8 imagery to
calculate changes in land and reef areas over time for seven recently reclaimed atolls in the
Spratly Islands.
(ZIP)
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wewewewewestststststwawawawawardrdrdrdrd,,,,, y2y2y2y2y2 mimimimimilelelelele wewewewewestststststwawawawawardrdrdrdrd,,, anananananddddd nenenenenearararararlylylylyly 22222 mimimimimilelelelelesssss nononononortrtrtrtrthwhwhwhwhwarararararddddd ofofofofof thththththeeeee
wewewewewestststststererererernnnnn papapapapartrtrtrtrt ofofofofof thththththeeeee isisisisislalalalaandndndndnd....
WhWhWhWhWhitititititeeeee SaSaSaSaSandndndndnd SpSpSpSpSpititititit,,,,, whwhwhwhwhicicccchhhhh brbrbrbrbreaeaeaeaeaksksksksks wiwiwiwiwiththththth aaaaa wewewewewestststststerererererlylylylyly swswswswsweleleleell,l,l,l,l, exexexexextetetetetendndndndndsssss

abababababouououououttttt %%%%% mimimimimilelelelele sososososoutututututhwhwhwhwhwarararararddddd ofofofofof thththththeeeee wewewewewestststststererererernnnnn enenenenenddddd ofofofofof thththththeeeee isisisisislalalalalandndndndnd....
ThThThThThererererereeeee isissisis aaaaa jejejejejettttttttttyyyyy ononononon thththththeeeee sososososoutututututhhhhh cococococoasasasasasttttt ofofofofof thththththeeeee isisisisislalalalalandndndndnd anananananddddd aaaaa sesesesesettttttttttlelelelelememememementntntntnt

ononononon thththththeeeee nononononortrtrtrtrtheheheheheasasasasasttttt cococococoasasasasast.t.t.t.t. NeNeNeNeNeararararar thththththeeeee jejejejejettttttttttyyyyy isisisiss aaaaa flfflff agagagagagstststststafafafafaffffff anananananddddd neneneneneararararar thththththeeeee
sesesesesettttttttttlelelelelememememementntntntnt aaaaa mamamamamaststststst... ••••

BeBeBeBeBeacacacacacononononons.s.s.s.s. —CeCeCeCeCentntntntntrararararallll BeBeBeBeBeacacacacacononononon,,, cococococonsnsnsnsnsisisisisstititititingngngngng ofofofofof aaaaa popopopopolelelelele wiwiwiwiwiththththth aaaaa didididdiamamamamamonononononddddd
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IIIllllltttttiiiiisssss BBBBBaaaaannnnnkkkkk,,,, 33333 mimimimimilelelelelesssss ininininn leleleleengngngngngththththth anananananddddd lilililii/2/2/2/2/2 mimimimimilelelelelesssss ininininn brbrbrbrbreaeaeaeaeadtdtdtdtdth,h,h,h,h, wiwiwiwiwiththththth

dededededeptptptptpthshshshshs ofofofofof 88888 tototototo 1010101010 fafafafafathththththomomomomomsssss (1(1(1(1(14.4444 66666 tototototo 1818181818.3.3.3.33 mmm.mm ))))) anananananddddd fffffaaaaaiiiiirrrrrlllllyyyyy stststststeeeeeeeeeep-p-p-p-p-tototototo,,,,, liliiiieseseseses
77777 mimimimimilelelelelesssss 24242424240°0°0°0°0° frfrfrfrfromomomomom WoWoWoWoWoodododododyyyyy IsIsIsIsIslalalalalandndndndnd.....
TTTTThhhhheeeee CrCrCrCrCresesesesescececececentntntntnt GrGrGrGrGrouououououppppp ofofofofof isisisisslalalalalandndndndndsssss anananananddddd rerererereefefefefefsssss cococococonsnsnsnsnsississisttttt ofofofofof sisisisisixxxxx lolooloowwwww sasasasasandndndndnd

isisisisslalalalalandndndndnds,s,s,s,s, fofofofoforrrrr thththththeeeee momomomomoststststst papapapapartrtrtrtrt cococococonnnnnnnnnnecececececteteteteteddddd bybybybyby rerererereefefefefefs,s,s,s,s, stststststrererereretctctctctchihihihihingngngngng nenenenenearararararlylylylyy eaeaeaeaeaststststst
anananananddddd weweweweweststststst ininininin thththththeeeee fofofofoformrmrmrmrm ofofofofof aaaaa crcrcrcrcresesesesescececececentntntntnt; ononononon thththththeeeee sososososoutututututheheheheheasasasasasteteteteternrnrnrnrn hohohohohornrnrnrnrn ofofofofof thththththeeeee
crcrcrcrcresesesesescececececentntntntnt isisisisis DrDrDrDrDrumumumumummomomomomondndndndnd IsIsIssIslalalalalandndndndnd,,,, anananananddddd ononononon ananananan isisisissolololololatatatatatededededed rerererereefefefefef wewewewewestststststwawawawawardrdrdrdrd ooooofffff
iiiittttt thththththeeeee twtwtwtwtwooooo DuDuDuDuDuncncncncncananananan IsIsIsIsIslalalalalandndndndnds,s,s,s,s, wiwiwiwiwiththththth ananananan opopopopopeneneneneninininininggggg 5y%5y%5y%5y%5y% mimimimimileleleleesssss wiwiwiwiwidedededede bebebebebetwtwtwtwtweeeeeeeeeennnnn
itititititsssss rerererereefefefefef anananananddddd thththththeeeee AnAnAnAnAntetetetetelololololopepepepepe ReReReReReefefefefef,,,,, whwhwhwhwhicicicicichhhhh lililiilieseseseses abababababouououououttttt 44444 mimimimimilelelelelesssss eaeaeaeaeastststststwawawawawardrdrdrdrd ooooofffff
MoMoMoMoMoneneneneney,y,y,y,y, thththththeeeee wewewewewestststststererererernnnnn isisisisslalalalalandndndndnd ofofofofof thththththeeeee grgrgrgrgrouououououp.p.p.p.p TTTTThhhhhiiiiisssss opopopopopeneneneneninininining,g,g,g,g, wiwiwiwiwiththththth aaaaa papapapapatctctctctchhhhh
ofofofofof 55555 fafafafafathththththomomomomomsssss (9(9(9(9(9 11.111 mm.mmm ))))) chchchchcharararararteteteteteddddd ininininin thththththeeeee fafafafafaiririririrwawawawaway,y,y,y,y, isisisiss ononononon thththththeeeee sososososoutututututhehehehehernrnrnrnrn sisisisisidedededede
ofofofofof thththththeeeee chchchchchaiaiaiaiain;nn;n;n; wiwiwiwiwithththththininininin thththththeeeee crcrcrcrcresesesesescececececentntntntnt ararararareeeee iriririrrrererereregugugugugulalalalalarrrrr dededededeptptptptpthshshshshs ofofofofof 2020202020 tototototo 4040404040
fafafafafathththththomomomomomsssss (3(3(3(3(36.6666 66666 tototototo 7373737373.2.2.22.2 m.m.m.mm.),),),),), wiwiwiwiwiththththth cococococorarararaallll heheheheheadadadadadsssss ininininin plplplpplacacacacaceseseseses...
AAAAAnnnnnccccchhhhhooooorrrrraaaaagggggeeeee.....—ThThThThTheeeee bebebebebeststststst anananananchchchchchorororororagagagagageeeee isisisisis neneneneneararararar tototototo thththththeeeee rerererereefefefefef,,, ononononon thththththeeeee nononononortrtrtrtrthhhhh

ererererernnnnn sisisisisidedededede ofofofofof DuDuDuDuDuncncncncncananananan IsIsIsIsIslalalalalandndndndnds,s,s,s,s, ininininin 1010101010 tototototo 1515151515 fafafafafathththththomomomomomsssss (1(1(1(1(18.8888 33333 tototototo 2727272727.4.4.44.4 m.m.m.m.m.),))))
whwhwhwhwhererererereeeee thththththererererereeeee ararararareeeee sososososomememememe brbrbrbrbroaoaoaoaoaddddd papapapapatctctctctchehehehehesssss ofofofofof sasasasasandndndndndyyyyy bobobobobottttttttttomomomomom..... ThThThThTheeeee ChChChChChininininineseseseseseeeee
fififififishshshshshinininininggggg boboboboboatatatatatsssss anananananchchchchchororororor ononononon thththththeeeee rerererereefefefefef bebebebebetwtwtwtwtweeeeeeeeeennnnn thththththeeeee twtwtwtwtwooooo isisisisislalalalalandndndndnds,s,s,s,s, whwhwhwhwhererererereeeee thththththererererereeeee
ararararareeeee dededededeptptptptpthshshshshs ofofofofof iyyiyiyiy22222 tototototo 2y2y2y2y2y22222 fafafafafathththththomomomomomsssss (2(2(2(2(2.77777 tototototo 4.4.4.44.66666 mmm.mm ).))))
DDDDDuuuuunnnnncccccaaaaannnnn IIIIIssssslllllaaaaannnnndddddsssss (1(1(1(1(16°6°6°66 2828282828''''' N.N.N.N.N.,,,,, 11111111111°1°1°1°1° 4444444444''''' EEEEE.....))))),,,, ofofofofof cococococorararararalllll anananananddddd cococococovevevevevererererereddddd

wiwiwiwiwiththththth shshshshshrururururubsbsbsbsbs,,,, ararararareeeee sususususurrrrrrrrrrouououououndndndndndededededed bybybybyby aaaaa rerererereefefefefe exexexexextetetetetendndndndndinininininggggg abababababouououououttttt 1*1*1*1*1*44444 mimimimimilelelelelesssss
eaeaeaeaeaststststst anananananddddd weweweweweststststst,,,,, wiwiwiwiwiththththth aaaaa brbrbrbrbreaeaeaeaeadtdtdtdtdthhhhh ofofofofof 1,1,1,1,1,353535353500000 yayayayayardrdrdrdrds,s,s,s,s, anananananddddd stststststeeeeeeeeeep-p-p-p-p-tototototo.... ThThThThTheeeee
eaeaeaeaeastststststererererernnnnn anananananddddd laalaaargrgrgrgrgererererer isisisisslalalalalandndndndnd,,,, wiwiwiwiwiththththth trtrtrtrtreeeeeeeeeesssss abababababouououououttttt 1313131313 fefefefeeetetetetet (4(4(4(4(4 mmm.mm ))))) hihihihihighghghghgh,,,,, anananananddddd



CBCBCBCBCBESESESESESCECECECECENTNTNTNTNT GRGRGRGRGROUOUOUOUOUPPPPP 131313131377777

y%y%y%y%y% mimimimimilelelelee ininininin leleeleengngngngngththththth,, hahahahahasssss ononononon itititttsssss sososososoutututututhehehehehernrnrnrnrn sisisissidedededede aaaaa wewewewewelllllll ,,,,, neneneneneararararar twtwtwtwtwooooo cocococococococococonununununuttttt
papapapapalmlmlmlmlms.s.s.s.s. ThThThThThererererereeeee isisisisis aaaa whwhwhwhwhitittititeeeee flflflflflagagagagagstststststafafafafaffffff ononononon thththththeeeee nononononortrtrtrtrtheheheheheasasasasasteteteteternrnrnrnrn enenenenenddddd ofofofofof thththththeeeee
isisisisislalalalalandndndndnd abababababouououououttttt 1010101010 fefefefefeetetetetet hihihihihighghghghghererererer thththththananananan thththththeeeee trtrtrtrtreeeeeeeeees.s.s.s.s. ThThThThTheeeee bububububushshshshsheseseseses ononononon thththththeeeee
wewewewewestststststererererernnnnn isisisisislalalalalandndndndnd ararararareeeee abababababouououououttttt 1010101010 fefefefefeetetetetet (3(3(3(3(3 mmm.mm ))))) hihihihihighghghghgh,,,,, anananananddddd thththththererererereeeee isisisisis aaaaa cocococococococococonununununuttttt
papapapapa hihihihihiiiiii neneneneneararararar itititititsssss cececececentntntntntererererer,,,,, fofofofoformrmrmrmrminininininggggg aaaaa gogogogogoododododod lalalaaandndndndndmamamamamarkrkrkrkrk.... '''''

DDDDDrrrrruuuuummmmmmmmmmooooonnnnnddddd IIIIIssssslllllaaaaannnnnddddd,,,,, abababababouououououttttt y2y2y2y2y2 mimimimimilelelelele ininininn leleeleengngngngngththththth,,, wiwiwiwiwiththththth aaaaa brbrbrbrbreaeaeaeaeadtdtdtdtdthhhhh ofofofofof
454545454500000 yayayayayardrdrdrdrds,s,s,s,s, isisisiss cococococovevevevevererererereddddd wiwiwiwwiththththth brbrbrbrbrususususushwhwhwhwhwooooooooooddddd anananananddddd mamamamamangngngngngrororororoveveveveve trtrtrtrtreeeeeeeeeesssss abababababouououououttttt
1515151515 fefefefefeetetetetet (4(4(4(4(4.66666 mm.mmm ))))) ininininin heheheheheigigiggighththththt,,,,, wiwiwiwiwiththththth aaaaa hihihihih ghghghghghererererer papapapapalmlmlmlmlm neneneneneararararar thththththeeeee cececececentntntntntererererer..... IIIIttttt isisisisis
sesesesesepapapapaparararararateteteteteddddd frfrfrfrfromomomomom thththththeeeee DuDuDuDuDuncncncncncananananan IsIsIsIsIslalalalalandndndndndsssss bybybybyby aaaaa chchchchchananananannenenenenellll iyiyiyiyiy22222 mimimimimilelelelelesssss wiwiwiwiwidedededede..... IIIIInnnnn
usususususinininininggggg thththththisisisisis chchchchchananananannenenenenelllll vevevevevesssssssssselelelelelsssss shshshshshouououououldldldldld papapapapassssssssss thththththeeeee DuDuDuDuDuncncncncncananananan IsIsIsIsIslalalalalandndndndndsssss atatatatat aaaaa dididididisssss
tatatatatancncncncnceeeee ofofofofof 1414141414 tototototo y2y2y2y2y2 mimimimimilelelelele;;;;; thththththererererereeeee isisisisis anananananchchchchchorororororagagagagageeeee clclclclclosososososeeeee wewewewewestststststwawawawawardrdrdrdrd ofofofofof DrDrDrDrDrumumumumum
momomomomondndndndnd IsIsIsIsIslalalalalandndndndnd ReReReReReefefefefef.....
CaCaCaCaCaysysysysys.... —ObObObObObseseseseservrvrvrvrvatatatatatioioioioionnnnn BaBaBaBaBanknknknknk isisisiss sisisisisitututututuatatatatatededededed atatatatat thththththeeeee nononononortrtrtrtrthehehehehernrnrnrnrn exexexexextrtrtrtrtremememememititititityyyyy

ooooofffff thththththeeeee CrCrCrCrCresesesesescececececentntntntnt GrGrGrGrGrouououououppppp ;;;;; thththththererererereeeee ararararareeeee seseseseseveveveveverararararalllll sasasasasandndndndnd cacacacacaysysysysys frfrfrfrfromomomomom 33333 tototototo 1010101010 fefefefefeetetetetet
(0(0(0(0(0 99.999 tototototo 33333 mmm.mm ))))) hihihihih ghghghghgh ononononon thththththeeeee rerererereefefefefef bebebebebetwtwtwtwtweeeeeeeeeennnnn ititititit anananananddddd DrDrDrDrDrumumumumummomomomomondndndndnd IsIsIsIsslalalalalandndndndnd:::: thththththeeeee
onononononeeeee ononononon ObObObObObseseseseservrvrvrvrvatatatatatioioioioionnnnn BaBaBaBaBanknknknknk (a(a(a(a(andndndndnd popopopopossssssssssibibibibiblylylylyly ototototothehehehehersrsrsrsrs))))) isisisiss cococococovevevevevererererereddddd wiwiwiwiwiththththth
brbrbrbrbrususususushwhwhwhwhwooooooooood.d.d.dd.
PPPPPaaaaattttttttttllllleeeee IIIIIssssslllllaaaaannnnnddddd,,,,, ononononon thththththeeeee nononononortrtrtrtrthwhwhwhwhwesesesesesteteteteternrnrnrnrn sisisisisidedededede ofofofofof thththththeeeee grgrgrgrgrouououououp,p,p,p,p, isisisisis 1,1,1,1,1,000000000000000

yayayayayardrdrdrdrdsssss ininininin leleelelengngngngngththththth,,,, 505050505000000 yayayayayardrdrdrdrdsssss inininnn brbrbrbrbreaeaeaeaeadtdtdtdtdth,h,h,h,h, anananananddddd abababababouououououttttt 3030303030 fefefefefeetetetetet (9(9(9(9(9.11111 m.mmmm )))))
hihihihihighghghghgh ;;;; ononononon thththththeeeee sososososoutututututhehehehehernrnrnrnrn sisisisisidedededede thththththererererereeeee isisisisis aaaaa bibibibibighghghghghttttt whwhwhwhwhererererereeeee aaaaa boboboboboatatatatat mamamamamayyyyy laalaaandndndndnd,,,, bububububuttttt
nononononottttt eaeaeaeaeasisisisisilylylylyy, atatatatat lololoolowwwww wawawawawateteteteter,r,r,r,r, asasasasas thththththererererereeeee ararararareeeee stststststonononononeseseseses neneneneneararararar thththththeeeee shshshshshororororore.e.e.e.e. ThThThThTheeeee
isisisisslalalalalandndndndnd isisisisis cococococovevevevevererererereddddd wiwiwiwiwiththththth brbrbrbrbrususususushwhwhwhwhwooooooooooddddd anananananddddd mamamamamangngngngngrororororovevevevevesssss frfrfrfrfromomomomom 101010100 tototototo 1515151515 fefefefefeetetetetet
(3(3(3(3(3 tototototo 4.4.4.4.4.66666 mm.mmm ))))) hihihihihighghghghgh,,,,, anananananddddd atatatatat abababababouououououttttt ononononone-e-e-e-e-thththththiririririrddddd itititittsssss leleeleengngngngngththththth frfrfrfrfromomomomom thththththeeeee wewewewewestststststererererernnnnn
enenenenenddddd ararararareeeee thththththrerererereeeeee cocococococococococonununununuttttt papapapapalmlmlmlmlms,s,s,s,s, thththththeeeee tototototoppppp ofofofofof thththththeeeee hihihihihighghghghghesesesesesttttt bebebebebeinininininggggg abababababouououououttttt 4040404040
fefefefefeetetetetet (1(1(1(1(12.2222 22222 mm.mmm ))))) abababababovovovovoveeeee thththththeeeee sesesesesea,a,a,a,a, fofofofoformrmrmrmrminininininggggg aaaaa gogogogogoododododod lalaalaandndndndndmamamamamarkrkrkrkrk.....
ThThThThTheeeee rerererereefefefefef sususususurrrrrrrrrrouououououndndndndndinininininggggg thththththeeeee isisissislalalalaandndndndnd exexexexextetetetetendndndndndsssss 1%1%1%1%1% mimimimimileelelelesssss nononononortrtrtrtrtheheheheheasasasasastwtwtwtwtwarararararddddd

ooooofffff ititititit, anananananddddd hahahahahasssss aaaaa rororororockckckckck abababababovovovovoveeeee wawawawawateteteteterrrrr ononononon itititititsssss edededededgegegegege,,, abababababouououououttttt 404040404000000 yayayayayardrdrdrdrdsssss nononononortrtrtrtrthhhhh
wawawawawardrdrdrdrd ofofofofof PaPaPaPaPattttttttttlelelelele..... OnOnOnOnOn eieieieeithththththererererer sisisisis dedededede ofofofofof thththththisisisisis rerererereefefefefef thththththererererereeeee isisisisis aaaaa clclclclcleaeaeaeaearrrrr chchchchchananananannenenenenel.l.l.l.l.
WWWWWaaaaattttteeeeerrrrr mamamamamayyyyy bebebebebe obobobobobtatatatatainininininededededed bybybybyby dididididigggggggggginininininggggg neneneneneararararar thththththeeeee papapapapalmlmlmlmlms;s;s;s;s; ititititit rererererequququququiririririreseseseses

boboboboboilililililinininininggggg tototototo rererererendndndndndererererer iiiiittttt momomomomorerererere papapapapalalalalalatatatatatablblblblble.e.e.e.e.
RRRRRooooobbbbbeeeeerrrrrttttt IIIIIssssslllllaaaaannnnnddddd,,,,, ovovovovovalalalalal ininininin shshshshshapapapapapeeeee anananananddddd 2626262626 fefefefefeetetetetet (7(7(7(7(7.99999 mmm.mm ))))) hihihihihighghghghgh,,,,, isisisisis nenenenenearararararlylylylyy

808080808000000 yayayayayardrdrdrdrdsssss ininininn leleeeengngngngngththththth ;;;; iiiiittttt isisisisis cococococovevevevevererererereddddd wiwiwiwiwiththththth vevevevevegegegegegetatatatatatititititiononononon anananananddddd hahahahahasssss aaaaa wewewewewellllllll ofofofofof
wawawawawateteteteter.r.r.rr AAAAA rerererereefefefefef sususususurrrrrrrrrrouououououndndndndndsssss thththththeeeee isisisisslalalalalandndndndnd,,, bububububuttttt thththththererererereeeee isisisisis lalalaaandndndndndinininininggggg ononononon thththththeeeee
eaeaeaeaeastststststererererernnnnn sisisisisidedededede..... ThThThThThererererereeeee isisisisis aaaaa pipipipipiererererer abababababouououououttttt 303030303000000 fefefefefeetetetetet lolooloongngngngng ononononon thththththeeeee nononononortrtrtrtrthhhhh sisisisisidedededede
ooooofffff RoRoRoRoRobebebebebertrtrtrtrt IsIsIsIsIslalalalalandndndndnd.....
MMMMMooooonnnnneeeeeyyyyy IIIIIssssslllllaaaaannnnnddddd isisisisis sisisisisitututututuatatatatatededededed ononononon thththththeeeee wewewewewestststststererererernnnnn sisisisisidedededede ofofofofof aaaaa rerererereefefefefef 33333 mimimimimileeeelesssss ininininin

exexexexextetetetetentntntntnt anananananddddd stststststeeeeeeeeeep-p-p-p-p tototototo; iiiiittttt isisisisis 1,1,1,1,1,404040404000000 yayayayayardrdrdrdrdsssss ininininin leleleeengngngngngththththth,, abababababouououououttttt 2020202020 fefefefefeetetetetet (6(6(6(6(6 1.1111 mm.mmm ))))
iiinnnnn heheheheheigigiggighththththt,,, anananananddddd cococococovevevevevererererereddddd wiwiwiwiwiththththth brbrbrbrbrususususushwhwhwhwhwooooooooood.d.d.d.d. SeSeSeSeSeveveveveverararararalllll sasasasasandndndndnd cacacacacaysysysysys lililiiieeeee eaeaeaeaeaststststst
wawawawawardrdrdrdrd ofofofofof iiiiittttt ononononon thththththeeeee sasasasasamememememe rerererereefefefefef.....
ThThThThTheeeee tititititidadadadadal'l'l'l'l' cucucucucurrrrrrrrrrenenenenentststststs rururururunnnnn papapapaparararararalllllllllleleleleel tototototo thththththeeeee edededededgegegegegesssss ofofofofof thththththeeeee rerereereefefefefef,,,, atatatatat thththththeeeee rararararatetetetete

ofofofofof 2l2l2l2l2l/2/2/2/2/2 knknknknknotototototsssss atatatatat tititititimememememes.ss.s.s.
AAAAAnnnnnttttteeeeelllllooooopppppeeeee RRRRReeeeeeeeeefffff,,,,, lyylyyyinininininggggg eaeaeaeaeastststststwawawawawardrdrdrdrd ofofofofof MoMoMoMoMoneneneneneyyyyy IsIsIsIsIslalalalalandndndndnd,,,,, isisisisis 33333 mimimimimileleleleesssss ininininin

lelelelelengngngngngththththth bybybybyby 22222 mimimimimilelelelelesssss ininininin brbrbrbrbreaeaeaeaeadtdtdtdtdth,h,h,h,h, anananananddddd papapapapartrtrtrtrtlylylylyly drdrdrdrdryyyyy atatatatat loolooowwwww wawawawawateteteteter,r,r,r,r wiwiwiwiwiththththth aaaaa cacacacacayyyyy
ononononon itititititsssss sososososoutututututheheheheheasasasasasteteteteternrnrnrnrn exexexexextrtrtrtrtremememememititititity.y.y.y.y.
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NNNNNooooorrrrrttttthhhhh RRRRReeeeeeeeeefffff,,,,, thththththeeeee nononononortrtrtrtrthwhwhwhwhwesesesesesteteteteternrnrnrnrn dadadadadangngngngngererererer ofofofofof thththththeeeee PaPaPaPaParararararacececececelslslslsls,,,, isisisisis abababababouououououttttt
66666 mimimimimileleleeesssss ininininin leeleeengngngngngththththth,,, eaeaeaeaeaststststst anananananddddd weweweweweststststst,,,,, 33333 mimimimimilelelelelesssss ininininin brbrbrbrbreaeaeaeaeadtdtdtdtdth,h,h,h,h, anananananddddd stststststeeeeeeeeeep-p-p-p-p-tototototo
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 According to Instructions Nautiques [Nautical Instructions] (China Seas, pages 612 

and following) the group of islets and reefs alluded to by Mr. Kurosawa during his work in 

Hanoi consists of a vast extent of shallow-water coral shoals, over which the sea breaks 

dangerously in heavy weather, separated by trenches over 1000 meters deep. 

 Even at low tide, most of these reefs are covered by between three and four meters of 

water; some of them outcrop at the surface and reveal a lagoon or an extent of sand in their 

centers. Only three, Itu-Aba (Tizard Bank), Loaita Island, and Thibu Island, rise slightly 

above these waters and have vegetation, which is, moreover, quite meager, such as bushes 

and coconut palms. They are circular in shape, and their diameter is between 300 and 500 

meters; two of them have springs. 

 Overall, this area is considered to be dangerous for navigation, because of the low 

visibility of the shoals, of which only a very few are marked by buoys in a rudimentary 

fashion. Shipping lines go around it carefully on their south-east edge, using the shipping lane 

that separates it from Palawan Island. The only observations, which are rather lacking in 

details, were made at the end of the last century by the  



English ship, Rifleman, which took soundings and took the bearings of a few coasts as well. 

It found a goodly amount of jetsam washed up by the currents on the shoals. These waters are 

rarely frequented, except by Chinese fishing people from Hainan, who find turtles and sea 

cucumbers there in abundance. Some appear to have established small temporary dwellings 

on the above-mentioned islets; these are now for the most part destroyed. 

2.  No trace has been found in our departmental files of any document regarding the 

territorial situation of these islets. 

 Still, it should be noted that the quadrilateral [text cut off] by Mr. Kurosawa 

encroaches on the territorial waters and possessions of the Philippines at Barobac Island, the 

southernmost island in this latter archipelago. The delimitation of the Philippines, under 

Article III of the Treaty of Paris of December 10, 1898, placed the waters between 116 and 

117 east longitude, and between 7o40 and [text cut off] north latitude, under American 

control. If one were holding strictly to the information supplied by Mr. Kurosawa, Japanese 

claims to these waters would then be in absolute opposition to the sovereignty rights granted 

to the United States; it is more probable to suppose that they stop at 115 or 116 degrees east 

longitude, and this would already bring  



87

the Japanese to within a short distance of the southern islands of the Philippines and within 

immediate proximity to the Palawan Passage.  

 [See original for handwritten marks.] 

In any event, the islets in question are attached neither politically nor geographically 

to the coast of Annam , from which they are separated by a continuous depression at a depth 

of from 1000 to 2000 meters; likewise, geographically speaking, they are separated from 

Palawan Island by a trench where the sounding weight descended to almost 3000 meters. 

 It seems then, as if France, as far as it is concerned, has no reason to get upset about 

the intentions revealed by Mr. Kurosawa’s work, especially if, as he has assured France, the 

Japanese government is henceforth not interested in the Paracel archipelago, where we would 

be more interested in maintaining the status quo. It could be, however, that this lack of 

interest is just the official line, because information gathered in early 1925 by the French 

consul at Hoi Hao indicated that Japanese smuggling continued to be active within this 

archipelago.  

Paracels 

4.  Nevertheless, one cannot hide the fact that any possible exercise by Japan of a right to 

surveillance within the region in question could, in the event of a conflict, constitute a threat 

to the security of maritime communication between the Insulinde and the Chinese or 

American ports in the China Sea.  
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MEMORANDUM 

_________ 

Re: With regard to the Spratly Islands 

       ________ 

 A - GEOGRAPHICAL DATA. -   

 The Spratly Islands archipelago, located north of the British part of 

Borneo, west of the island of Palawan (Philippines), and southeast of Vietnam, 

draws its name from the island known in French as Île de la Tempête, named 

Spratly or Spratley Island by the English. It is made of coral. 

 That archipelago, which is visited and temporarily inhabited by 

fishermen of various nationalities, has more strategic than economic value. 

 B - THE FRENCH OCCUPATION. -  

 Spratly Island was the object, on 13 April 1930, of a reconnaissance 

mission conducted by the French Navy, which officially took possession of it. 

Several years later,  

**** 
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the same Navy proceeded, from 7 August to 12 August 1933, with conducting the occupation 

of “all the islets north of the archipelago.” 

 That French occupation did not result, at that time, in any claims, either on the part of 

China or of the United States (Philippines), or of the Netherlands (Dutch Indies). The British 

Government, however, asked for an explanation; once the latter was provided, it declared that 

it was satisfied with it (April 1930). 

 Only the Japanese Government protested, reporting an “occupation conducted 

beginning in 1917 by Japanese fishermen, with the support of the Imperial Government.” 

 C - THE JAPANESE OCCUPATION - 

 At the end of 1938, Japan disembarked armed detachments on the Spratly Islands, 

with Formosan coolies.  On 31 March 1939, a press release announced that the Japanese 

Government had decided to put “the Spratly Islands or Îles de la Tempête located off the 

coast of Indochina” under its jurisdiction. 

 In a memorandum from the French Ambassador in Tokyo to the Japanese 

Government, dated 4 April 1939, the French Government protested against a decision that it 

declared it “could not recognize.” 

 In fact, the Japanese occupation of the islands continued until 1945. 

**** 
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 D - ABANDONMENT OF THE JAPANESE CLAIMS. -  

 In the San Francisco Peace Treaty dated 8 September 1951, Japan formally renounced 

all rights to the Spratly Islands. 

 These French islands were not attached to Vietnam during the cession to that 

associated state of the former colony of Cochinchina in 1949. They are, therefore, a 

dependency of the French Ministry of Overseas Territories. 

 E - RECENT CHINESE CLAIMS. - 

 Nevertheless, the Beijing Government has claimed, since the time the Treaty of San 

Francisco was signed, that it has rights to these islands, which, furthermore, it does not 

occupy. We do not see on what bases the Beijing Government can rely to claim the Spratly 

Islands; in fact, while the most recent edition of “Geography of China Province by Province,” 

a work that is popular in Communist China, includes the islands among the Chinese 

possessions, it merely indicates: Japanese fishermen visited the islands beginning in 1917; 

subsequently, in 1930, the French imperialists seized the Spratly Islands.” No date for a 

Chinese occupation, either before or after that time, is provided in that book. 

[initials] 
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present is not tOO high. The recent developments aim at the integration 
of lhese results into a general equilibrium framework (Bewley 1982). H 
!he data are smooth, it is expected !hat !he economy will evolve towards a 
regular growth pam in the long run. The movement of !he prices towards 
prices of production is only a tendency and the theoretical prices do not 
coincide exactly wilh prices of production. 

2. 2 Single production 

Let us assume single production wilh constant returns and a given real 
wage, incorporated into the input matrix. The available methods are the 
same for all periods but !he effectively operated methods depend on prices 
and, normally, vary with the period. With regard to joint production, 
single-product systems have two simple properties. First, the adaptation 
of the activity levels to the physical requirements is easy. Second, the 
no-profit condition 

Ap, = Pt+l (I) 

implies that !he present prices for date 1 + I are determined by those for 
date t. By induction, all intertemperal prices are determined by today's 
prices and, in !he absence of choice of technique, we have p, = A' Po· The 
initial price vector Po is determined endogenously but, under a primitiv
ity hypothesis, its succe:ssive transforms by matrix A tend towards the 
Frobenius vector. In !he long run, vector p, is approximately equal to !he 
Frobenius vectorp of A, and P.+l to p /(1 + K). Equation (I) is then read 
(I + R)Ap = p, therefore the prices tend tm•tards prices of production 
(Dumenil and Uvy, 1985). ln the presence of several methods, the cost· 
minimizing methods at date 1 determine the prices at date t + l and the 
convergence result can be generalized (see Dana er al., 1989a, 1989b, for 
a more elaborated version). 

Theorem I. Let T; be !he finite set, independent of the period, of the 
available melhods of production for !he ilh commodity (i = 1, ... , n). 
The input vectors a; are assumed to be pesitive. The relative prices tend 
towards !he Frobenius vector p of !he square matrix A associated with 
the maximum rate of profit. 

3 The C01'D-1!U&nO model 

3.1 Why? 

Sections 3 and 4 investigate the behaviour of a model wilh one exhaustible 
resou=, guano, used as a fertilizer i.n the production of one commodity, 
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com. Guano is considertd bete as a non-renewable n:aoun:c with a zero 
ext.racdon cost, whoac stock is progr<$Sively depleted. The existence of 
a backstop method for the production of com - that is, an agicultural 
method whic:b docs not UK guano - guarantcca the survival of the e«>n
omy after emaustion. Our objective is to determine the competitive path. 

The theory of Cllhausoble resources is of put interest &om a method
ological standpoint. The challenge for post-sraffian theory is whether it 
can adapt ita lona-term framework to deal with non-regular paths. ln or
der of analytical complexity, the question of exhaustible resources follows 
that of lingle production, joint producdon and land and, therefore, con
stitutes the beat starting point for further extensions. The royalty paid 
for an exhaustible resource is in some way aimilar to rent: a fertilizer 
uppdes land temporarily, so that a farmer is ready to pay for guano 
up to the level of the differential rent between the twO qualities ofland. 
The price of guano, or ro)'lllty, is indeed equal to the differential rent if 
the stoclt of guano is cltbausted during the period. However, taltina into 
account ewustible n:aources introduces a qualitative pp in th.e analysis: 
the current price of an cWusrible tCIOurct mere.- II the intc=st rate 
in order to compensate its owner for waitina (Hotellina's rule). Tbc in
tertcmporal evolution of priers implies that a time index 1 is now alhcbed 
to them. The question at stab: is whether the 'ciauical method of long
period eqttilibrium' (according to the title of Parrinello's paper (1983) 
which introduced the topic in post-s.raffian debates) can be adapted to 
this framework. 

Given thl$ methodological aim, two objccdons arc di.scarded &om the 
very beginnina. The lint is that exhaustible resources, because of the 
extreme slowness of their depletion, can be treated on the same foot
ing as land. The second maintains that the competitive solution, whicb 
prcaumca a perfect expectation of events that will happen in a distant 
future, is so unrealistic as to be of no relevance. These arguments carry 
-'aht for applications. The question we arc interested in concerns the 
analytical ueaanent of the problem on the blackboard. An economist 
who is distutbcd by the labour theory of value and imposes upon him
self the intellectual requirement of wotting with a consistent theory of 
pricec can.not be satisfied with the 'approximation' of royalty by rent. 
A consistent theory of .Wustible rcaources is as needed as a consis
tent theory of pricea. The methodological issue explains the choice of 
the com-auano model as a starting point. It conatitutcs an adaptation of 
the com model to the case of exhaustible rcsoun:ca. Thanks to the sim
plicity of the model, the concepts remain tranSparent and the analytical 
trcaanent is straiibtforward, so mucb that the methodological issues arc 
brouaht to the forefront. 
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I. Foreword 

 

   The present study was executed as a project resolved as a sub-topic of “how to 

maintain the ecology and environment of South China Sea” in the discussion meeting 

regarding South China Sea issues held on September 6-7, Year 83 of the Republic [1994] 

according to the South China Sea Policy Outline established by the Executive Yuan. The 

present study was responsible for investigating the water quality of sea regions of Nansha 

Islands and Dongsha Islands; the main purpose was to learn about variation in water quality 

near the islands and reefs, in order to serve as a reference for the sea region’s ecological 

conservation, aquatic resources, and future development of tourism. For the present survey, 

the Council of Agricultural Affairs coordinated with “Fishery Training #2” training vessel on 

reserve at Fishery Sailor Training Center, departing on April 15, Year 83 of the Republic 

[1994] to Taiping Island sea region in the Nansha Islands. Even though the study focused on 

the coastal waters of Taiping Island, in order to collect  
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more data, in accommodation of plankton and fish research teams, survey and sampling were 

conducted at 8 sites on the way there and back. In order to understand whether the sea regions 

surrounding Taiping Island would be affected by high and low tides, four instances of 

sampling were conducted over three days. At the same time, two freshwater sources on the 

island were sampled for more information on the quality of potable water. 

 

II. Materials and methodology 

 

(1) Sampling 

 

 Sampling was conducted while sailing and on Taiping Island. Four samples were 

made on the way to Nansha Islands, then four samples were taken on the way back, for a total 

of eight times. See Figure 1 for the locations of sampling sites, and see Table 1 for the times. 

Water samplers were used to collect water; in order to accommodate operations on the vessel, 

the samples taken were measured for hydrological data such as water temperature, dissolved 

oxygen, and pH. Sampling depths were surface (1 meter), 5 meters, 10 meters, 30 meters, and 

100 meters. Sampling along the coast of Taiping Island was conducted at high and low tide at 

the four sites on the east, south, west, and north of the island (Figure 2), for a total of four 

times. Hydrological data, including water temperature, dissolved oxygen, and pH were 

measured immediately. In addition, freshwater samples were taken from two locations on the 

island, as shown on Figure 2; water temperature, dissolved oxygen, and pH were recorded. 

 

(2) Analytical items and methodology 

 

A. Hydrology 

 a. Dissolved oxygen: WTW OX1 191 dissolved oxygen meter was used for testing. 

 b. Water temperature: Same instrument as the above, and the standard thermometer 

was  used for calibration. 

 c. pH: WTW pH95 meter was used for testing. 

 d. Salinity: Silver nitrate titration method was used for testing 

 e. Turbidity: HACH Model 2100A turbidimeter was used for testing 

 

B. Hydrochemistry 

 The samples were stored frozen; after they were taken back to the laboratory, they 

were fully thawed before being filtered by 0.45 μm MFS Cellulose nitrate membrane filter, 

because the filtration equipment on the vessel had malfunctioned and could not be used. 

Other than SiO2, which had to be measured after the samples had sat for a week after thawing, 

the remaining items were analyzed as soon as possible within short periods of time. 
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a. Ammonia-N: IndopHenol ethyl-alcohol method (Solorzano, 1969). 

b. NO2-N: N-(1-napHthyl) -ethylenediamine method (APHA, 1985). 

c. NO3-N: Cadmium reduetion [sic] method (APHA, 1985).  

d. PO4-P: Ascorbic acid method (APHA, 1985).  

e. SiO2: Molybdosilicate method (APHA, 1985).  

f. COD: N2MNO4, 100 °C heat oxidation method (Marine Environmental Survey methods, 

1979). 
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The turbidity in all sites were around 0.4 NTU except Site 1 and Site 4. The lowest values 

generally appeared at 10 meters and  then the values increased with the increase of depth 

(graph 4). The surface turbidity could reach to 0.85 NTU at Site 1, the turbidity levels were 

larger than 0.4 NTU at the other three layers. Checking the materials of hydrology and water 

quality,    
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factors relating to variation in turbidity were not found. In the 5
th

 site, upper layer water was 

also more turbid, while turbidity at 100 meters was similar to values at other sites at the same 

depth; the reason for higher upper level turbidity at the site is unknown. 

 Ammonia-N is shown in Figure 5. Other than higher levels of ammonia-N at 5 m at 

the third site, at 30 m at the fourth site, at 30m at the fifth site and at 1 m and 30 m at the 

sixth site, levels are around 20 ppb at different depths at the other sites. The areas with higher 

ammonia-N described above are all in upper levels. These sites had active photosynthesis and 

many organisms were congregated there. As previously described, the water samples were 

frozen before being filtered after thawing at the laboratory, because the vessel’s filtration 

equipment malfunctioned, thus they could not be filtered before freezing. Therefore, the 

water sampled from water layers with active organisms was frozen without having been 

filtered first, which may have caused the death of organisms in the sample bottles before 

releasing substances such as ammonium salt. Therefore, it was not unusual for ammonia-N to 

reach 224 ppb at 30 m at the fourth site. 

 According to Figure 5, although the content of NO2-N varied in the upper and lower 

layers, the scope of concentration of 0-6 ppb, thus this could be considered as being no 

difference (Figure 5).  

 The range of NO3-N content was 0.05-0.17 ppm. Although the variations in water 

depths of 1-10 m were different, the range of variation was smaller, with lowest concentration 

at 30 m at the sites, while an increasing trend was present at 100 m (Figure 6). The vertical 

concentration variation among sites were positive at the third site between NO3-N and 

ammonia-N (correlation coefficient 0.23), but there was a negative correlation at all other 

sites; in particular, the negative correlation coefficient at the fifth site was 0.92. Further 

exploration is required to verify whether the correlation was caused by ammonium salt 

formed by organic matter breakdown, thereby forming nitrates due to oxidation by chemistry 

or microorganisms. 

 The content of PO4-P showed no fixed trends along with the depth at various sites; the 

range of content variance was around 20 ppb, except 53 ppb and 41 ppb at 100 m at the 

second site and at 30 m at the eighth site. These two were slightly elevated values (Figure 6). 

 The range of change of SiO2 was 128-260 ppb, which was lower at water depth of 10 

m or 30 m. Further investigation is necessary to discover whether this was caused by stronger 

photosynthesis of phytoplankton (Figure 7). 

 COD testing showed similar variation as correlated to depth at the first, second, third, 

seventh, and eighth sites. Similar variation occurred at the fifth and sixth sites according to 

depth. As for the fourth site, other than the top layer of water, variation at other depths was 

similar to those of the fifth and sixth sites. Thus, in terms of COD values, two sea regions can 

be divided in the south and north of Zhongsha Islands. At 30 m deep, the sea region on the 

south side showed higher levels, but the opposite was true for the north side, with lower 

values at 30 m deep. The scope of variance of COD in the entire sea region was 1.24-3.76 

ppm. 

 

II. Taiping Island 
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 Four instances of sampling were conducted at high tide on April 21-23, Year 83 of the 

Republic [1994] and low tide on the 22
nd

 on the eastern, southern, western, and northern 

coasts (Figure 2) of the island. At each site, if water depth exceeded 1 m, then two samples 

were taken, one at the top layer and one in the bottom layer. However, at the western site, 

first samples were taken from a small boat, thus four water samples were taken because the 

sampling location was relatively deep (Table 4). 

 See Tables 2-4 for the analytical results from surveys in four timeslots in three days. 

The mean water temperature from all sites was 28 °C, and the temperature difference 

between surface water and bottom water was within 1 °C. The mean dissolved oxygen values 

fell in the range of 7 ± 0.2 ppm; the mean pH value was 8.2. Salinity could not be tested at 

some sites because some sample bottles were improperly stored and broke, but the mean 

values of the four sites were in the range of 32.6-33.6 ppt. Other than the north site, mean 

turbidity at the other sites was in the range of 0.8 ± 0.02 NTU, while the bottom water 

turbidity at low tide on April 23 in the north site was 9.0 NTU; further exploration is 

necessary to discover whether this was because bottom layer sediment was stirred up at low 

tide. Discarding this value from the site yielded a mean value of 0.78 NTU, which was less 

different from values from the other 3 sites. Therefore, the foregoing hydrological data 

showed that the water regions surrounding the four sides of Taiping Island should be 

considered the same water region. The differences between surface water and bottom water 

were not great, thus, the means were computed from all data from the four sites at the same 

period of time, in order to understand variation between high and low tides. Results showed 

that water temperature was lower at high tide on the 22
nd

, but water temperature seemed to be 

unrelated to high and low tide, while the variation in dissolved oxygen showed similar trends 

to those of water temperature (Figure 8). Usually, when the water is cooler, there would be 

more dissolved oxygen, but this outcome was not discovered in this survey. Further 

exploration, in conjunction with other research data, is necessary to discover whether this is 

due to factors such as weather and photosynthesis. As for variation in pH, there were higher 

values at low tide, with greater variance among the sites. Although salinity increased with 

time, the variation in elevation was smaller than the variation between the sites. According to 

the previously described cause of higher turbidity at low tide, if the bottom water values of 

the north site are removed, then the mean of 0.97 is very close to the other means.  

 The mean values for water quality at the four times were also similar (Tables 2-5). 

Only east site’s ammonia-N in the bottom water reached as high as 139 ppb at low tide on 

April 22, elevating the mean value to 34 ppb (Table 2). However, water quality surrounding 

Taiping Island, like the hydrological data, can be considered to be part of the same water 

region. The results from the four sites during the same period of time were averaged, as 

shown in Figure 9. At low tide on April 22, ammonia-N showed greater variation among the 

sites, as already described, because of high concentration of 139 ppb at the east site; if this 

result is removed, the mean value was 8.57 ppb, with a standard deviation of 12.87. In this 

way, the trends of change are similar to those of dissolved oxygen. Nitrates increased with 

time, but the increased amount was smaller than variation among groups during the time 

period; the range of mean values 2-3.5 ppb. The overall variation trends were similar to those 

of salinity. At low tide on the 22
nd

, NO3-N showed higher mean values; its overall variation 

trend was the opposite the modified variation trend of ammonia-N (excluding 139 ppb of the 

east site). The same was true for seawater quality analysis in South China Sea. The mean 

values of PO4-P 
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were around 20 ppb, and the range of variance was very similar. PO4-P on the south side was 

higher than variance at other sites. The variation trends of SiO2 were similar to those of 

nitrates, and occurred with time. However, the level of increase was also smaller than 

differences among the sites, with the means in the range of 140-180 ppb. The mean value of 

silicates was higher on the west site than at the other three sites. The mean values of COD 

were approximately 2 ppm, but the range of variance between high and low tide on the 22
nd

 

was greater than on the 21
st
 and the 23

rd
. 

 On the trips to and from Taiping Island, of the eight sites in South China Sea close to 

Taiping Island, sites 4, 5, and 6 were on the slope of the mainland, while the remaining sites 

were in the central basin of South China Sea (deep basis of South China Sea) (Hsieh, 1981); 

the basin is approximately 4,000 m deep (Li, 1985). The sampling was limited by equipment, 

with the deepest sample taken at 100 m. In terms of overall depth, this was only surface water, 

but COD value showed that sites 4, 5, and 6 could be considered to be different water regions 

from the other sites. Further investigation is necessary to discover whether this was due to the 

influence of landform. 

 Currently, surveys of hydrology and water quality in South China Sea have been done 

to develop fishing grounds (Su, 1979; Wu, 1981; Lu and Hsieh, 1981; Lu, 1983), thus, 

generally they only covered water temperature, salinity, and depth. However, these are not 

comparable due to distance from the survey sites and difference in seasons from the present 

survey. 

 Taiping Island is the largest among 200 islands, atolls, shoals in Nansha Islands. 

Surrounding it is an atoll formed by coral reefs; it is 60 km long from north to east, and 20 

km wide. The water in the reef lagoon in the atoll can be as deep as 70-80 m. Other than coral 

rocks, Taiping Island is also comprised of foraminiferal sand, as well as some guano layers. 

The reef base of Nansha Islands is a gently sloping platform under the water, at 1,500-2,000 

m deep. The outer margins of islands and reefs sloped downward the Nansha Plateau. For 

instance, the northern slope of Taiping Island was 7.5°, while the slope from the north end of 

Nansha Plateau to the central deep sea basis was even more steep, reaching 8°-12° (Hsieh, 

1984). Based on Taiping Island’s landform, it is known that its coastal waters are easily 

affected by distant seas; this was confirmed by the outcomes of survey and analysis. Water 

quality around the island was not very different from that of South China Sea; there were 

similar water quality results other than lower SiO2 compared to the Kenting sea region 

(Chang and Chen, 1987). However, turbidity and ammonium salt were still at higher levels at 

low tide in the waters around Taiping Island. Therefore, future development of the area 

should be cautious to avoid ecological impact due to changes in environmental factors. 

 See Table 6 for the results of analysis conducted on the samples of two freshwater 

sites on Taiping Island (Figure 1). Water temperature was the same at both freshwater sites, 

at 28.0 °C; dissolved oxygen was also very similar, but it was only 70% of saturation. At both 

sites, pH was more alkaline, at 8.2 and 8.6. Further exploration is necessary to understand 

whether this is because the main component of geological makeup on the island was coral. 

Salinity was 2.0 and 1.1 ppt, respectively; this may be because dissolved salt when the 

stratum formed, rather than because of seawater infiltration. Turbidity was as high as over 1 

NTU, which meant that the water 
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was not clean. It is not yet known whether turbidity was caused by organic or inorganic 

materials. Although at the second freshwater site, ammonia-N was higher at 32 ppb, this does 

not yet constitute a problem. The content of NO2-N was lower, while NO3-N was excessively 

high, 5-8 times that of normal rainwater (Hanya, 1960). At the first water source, PO4-P 

reached as high as 282 ppb; further investigation is necessary to discover whether this was 

because of a guano layer in the sediment. At both water sources, silicate was 1.4 ppm, ten 

times higher than in seawater. COD ranged between 1-2 ppm, which meant that the water 

contained a trace amount of organic matter or reducing substances. On the whole, the two 

freshwater sites actually had better water quality than in usual rivers or lakes (Hanya, 1960).  
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Table 1 The Dates and latitudes and longitudes of the sample spots in the trips of 

leaving and returning to Taiping Island 

 

Name of site | Month/day | Degrees East | Degrees North 
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Table 2 Hydrological and water quality on the eastern coast of Taiping Island between 

April 21-23, Year 83 of the Republic [1994] 
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Table 3 Hydrological and water quality on the southern coast of Taiping Island 

between April 21-23, Year 83 of the Republic [1994] 

 

 

 

 

Table 4 Hydrological and water quality on the western coast of Taiping Island between 

April 21-23, Year 83 of the Republic [1994] 
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Table 5 Hydrological and water quality on the northern coast of Taiping Island 

between April 21-23, Year 83 of the Republic [1994] 

 

 

 

Table 6 Hydrological and water quality of freshwater on Taiping Island 
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Figure 1 Sampling spots in South China Sea on the way to and from Taiping Island 
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Figure 2 Sampling spots in sea regions on the coast of Taiping Island and at freshwater 

sites on the island 
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Figure 3 Variation in seawater temperature and dissolved oxygen in South China Sea 

The numbers on the top right corner of the image are the numbers for the sampling sites 
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Figure 3 (continued from previous page)  
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Figure 3 (continued from previous page)  
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Figure 4 Variation in pH and turbidity in South China Sea 

The numbers on the top right corner of the image are the numbers for the sampling sites 
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Figure 4 (continued from previous page)  
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Figure 4 (continued from previous page)  
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Chronicles of Stationing in the Spratly Islands 

Foreign Magazine 

 

 

Outstanding Service Setting the Dangerous Border 

Chronicles of Stationing in the Spratly Islands 

By Li Dunqian (Former Deputy Admiral Commander) 

Foreign Magazine 

 

Ordered to regain territory on the Spratly Islands 

In late September 1946, the second year after our victory against Japan, I led eleven junior 

naval officers at all levels and a team of university students, who joined the army in response 

to Chairman Jiang’s campaign for “one hundred thousand young people, one hundred 

thousand soldiers,” and after we finished our ship training at the Central Navy Training Base 

in Qingdao, I succeeded the role as the captain of Zhong Ye Ship, a tank landing ship that the 

United States gifted our country. This was my first captain role since joining the Navy; I was 

very excited and decided to strive to serve the country. My class was lieutenant commander; 

the captains on the other three ships gifted by the United States were all senior-level colonels. 

Commanded by the training corps, I led 9 various types of amphibious warfare ships, which 

consisted of 1 tank landing ship (LST), 4 mid-size landing ships (LSM), and 4 infantry 

landing ships (LCI), to sail from Qingdao to Shanghai, to report for duty with the Navy fleet 

commander. We encountered terrible weather during our journey, which made 

communication on the ship very bad and commanding very difficult. When Mei Song Ship 

experienced a mechanical problem, the whole ship lost power and could not move forward. 

Fortunately, my rescue effort was successful and we all arrived in Shanghai safely. We all 

started to feel the hardships of sea duty service, with both bitterness and joy. The task was 

completed, and we were waiting at the Huangpu navy base in Shanghai for further duties. 

One day, we received an order from the headquarters, which asked that I lead the ships to 

regain the territory on the Spratly Islands. I had heard of the name Spratly Islands, but did not 

know anything about that place. After studying the maps, I found the location of the Spratly 

Islands in the most southern part of the South China Sea, near the Philippines. There were 

many islands, all scattered throughout the danger zone (DANGERAUS [sic] AREA). The 

islands seemed very, very small. My reactions to the case were: 1. the target seems small in 
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the danger zone; 2. the distance is quite far; 3. service in the South China Sea during 

wintertime is a difficult and dangerous task. I announced the order to all the crew members 

on the ship, and asked each department to prepare for the voyage and to collect 

meteorological data for the South China Sea. 

 

To know more about this mission and the circumstances, I went to the headquarters in 

Nanjing the next day. After I asked each department and senior colleagues for advice, I 

finally knew the reason behind this mission. According to government intelligence, the 

Spratly Islands, since the withdrawal of Japanese troops, were then occupied by the French. 

So our country immediately sent navy ships to regain the territory and station there. 

Headquarters was very concerned about this mission. It reportedly intended to appoint a 

senior captain to serve the role, but a few colonel captains could not sail due to mechanical 

problems on their ships. Then the opportunity came to me, which made a lot of people 

worried. Finally I went to meet with Commander in Chief Gui Yongqing, who said before I 

could open my mouth: This is an important mission, work your best to execute it, and [I] 

wish you luck. So I took everyone’s concern and good wishes back to Shanghai. After 

emphasizing the importance of this mission, we discussed the whole situation and the 

preparation. I saw the pride and passion in these soldiers; I felt safe and happy. 

 

Ship observation with government officials 

Besides regaining the territory in the Spratly Islands, headquarters was also implementing a 

plan to enter the Paracel Islands. Therefore, the two troops could join task forces in a journey 

from Shanghai to the south. The troops would separate after we arrived in Hainan Island. So 

the two marshaling troops were established at the same time. Each side would send two 

warships: Tai Ping Ship and Zhong Ye Ship would be for the Spratly Islands troop and the 

commander was Commodore Lin Zun; Yong Shun Ship and Zhong Jian Ship would be for 

the Paracel Islands troop and the commander was Commodore Yao Yuyu. 

 

In addition to the various necessary supplies for long voyages and meteorological data that 

we had to prepare for the ship, there were also necessities that needed to be prepared for 

troops sent to station on the islands. A trailer that the soldiers could live in as well as 

livestock such as cattle, sheep, pigs and chickens to be bred on the islands, and a variety of 

vegetable seeds and pest control agents, etc., must all be prepared. In order to facilitate the 

transport of goods and people and equipment at headquarters, and because of time urgency, I 
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already started arranging for the supplies to be sent to the ships on a daily basis as soon as 

Zhong Ye Ship arrived at Nanjing Pukou Navy Pier from Shanghai. 

 

With respect to regaining the territory in the Spratly Islands, there were many internal affairs 

and military affairs that the government had to handle; thus, each relevant unit would send a 

representative to observe with the fleet. Representatives from the internal affairs department 

were Zheng Ziyue and Cao Ximeng, representatives from the air force department were Jiang 

Xiaotang and Zhong Jingyuan, the representative from joint service headquarters was Dai 

Xufan, the representative from Guangzhou field headquarters was Li Eunsun, and the 

representative from the Navy hydrographic office was Liu Tianmin, a total of seven people. 

They were all required to station on Zhong Ye Ship, and because of that, there was a big fuss 

with arranging for the accommodation and storage of materials on the Zhong Ye Ship. 

Fortunately, because everything was well coordinated, it was all carried out smoothly and 

everything was well organized. 

 

Double benefits from opening to the public 

The task force was determined to set sail from Shanghai on October 24, and Zhong Ye Ship 

would then disembark in Nanjing on the 23rd. On the eve of sailing, the captain of Zhong Ye 

Ship, Officer Sun Youren, had a sudden medical emergency, which required him to leave the 

ship and go onshore for medical treatment. Since the ship was scheduled to disembark soon, 

there was not enough time to handle the staffing issue; thus, we had to let the ship sail short 

of staff temporarily until we completed our task and returned, at which time we could add 

more staff. On October 22, various types of supplies and equipment had all been transported 

to the ship as planned. In the morning on the 23rd, after all the representatives from various 

government units and troops stationing the islands had arrived at the ship, the whistle blew 

and the ship disembarked from the dock, sailing away from Nanjing. There was a big crowd 

at the dock, and the crowd kept waving at the ship, giving us their blessings. In the morning 

on the 24th, Zhong Ye Ship arrived at Huangpu estuary, where it joined the task force to sail 

south together. The destination in our navigation plan was Guangzhou and the second 

destination was Hainan Island. Because the Paracel and Spratly Islands are located in the 

South China Sea, very close to Guangzhou, the government thought that it could be included 

in the Guangdong Province territory. Therefore, we could take the opportunity to visit the 

then Chairman of the National Government in Guangzhou Field Headquarters Director, 

General Lo Zhuoying. Our fleet arrived in Guangdong on the 26th, anchoring at the Humen 
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estuary. The two commanders, along with the four captains and government representatives, 

went to the Guangzhou provincial government to meet with Guangzhou Field Headquarters 

Director and Governor of Guangdong Province General Lo Zhuoying. After we reported our 

tasks for this trip and the situation, Governor Lo learned that the ships in our fleet were all 

new warships from the United States and they all weighed at least one to two thousand tons, 

he immediately stated that people there had only seen old-fashioned warships that weighed a 

couple hundred tons and were all suffering a threat from Japanese warships during the war. 

Now that our country had such large and modern warships, he hoped we could open the ships 

to the public and the people in Guangzhou would be really happy. So we returned to the ships 

immediately, sailed the ships to the Guangzhou White Swan Pond, and opened for the public 

to visit. On October 29, we hosted a grand reception on the Zhong Ye Ship, and invited 

Governor Lo and party officials, police and reporters, as well as [people from] all walks of 

life in Guangzhou to attend. The guests all praised how new the ships’ equipment was and 

how well they were maintained. Given that the ships were open to the public, not only were 

the people in Guangzhou really happy, but at the same time our troop was encouraged and 

felt comfort from this. Thus, this was a successful political activity outside of sailing. 

 

Return Sail Upon Strong Winds and Waves 

After the fleet stopped in Guangzhou for five days, it was determined to continue sailing 

south, arriving at the harbor of Yulin Gang in Hainan Island; Yulin Gang is a beautiful 

natural deep water harbor in the south of Hainan Islands with a wide outer harbor, mountain 

barrier, built with a complete inner harbor that allows four vessels of three hundred feet to 

pass through side by side. There were good barracks onshore, with our own naval patrol 

which made routine supplying of materials for our fleet rather convenient. In addition to 

coordinating fleets and observing the weather conditions there, the fleet interviewed the 

fishermen regarding the situations in the Spratly Islands and learned that the slopes are 

generally low in the Spratly Islands, leading them to purchase two wooden rafts there and 

take them for backup use. The Paracel Islands are about one hundred and fifty nautical miles 

from Yulin Gang, which can be reached within one day of sailing. The Spratly Islands are 

about five hundred and fifty nautical miles from Yulin Gang, which can be reached after 

sailing for three days and nights. After we arrived at Yulin Gang, there had not been a day 

without strong winds and waves at sea. After more than one week Commander Lin had still 

not decided on a sail date. Government delegates were unaccustomed to staying on the ship 

for a long period of time, and after learning that the Paracel Islands crew had completed their 
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mission and returned, they became very anxious and once again discussed with me to urge 

Commander Lin to set sail as soon as possible, advising the Commander to set sail on 

November 10. That day was a sunny day. The sun was glaring from the surface of the ocean. 

After two fleets departed from the harbor consecutively, only waves could be seen as the 

body of the fleets wavered. As the navigation plan was about to be put in place, the flagship 

raised the signal flag which led the Zhong Ye Ship to sail in front of Tai Ping Ship by two 

hundred nautical miles. Although at the time the reasoning was not understood, obedience is 

a military duty, so the subordinates were ordered to execute and accelerate toward the 

position in front of Tai Ping Ship. Delegates were still in bed due to seasickness. Zhong Ye 

deputy captain Yang Hong Xiu was also bedridden after suffering from a bad cold that day 

and unable to participate in the sailing work. Therefore I was fully responsible for the sailing.  

After sailing for about three hours, I received a phone call from the flagship informing that 

there was a failure in Tai Ping Ship’s compass which required the ship to return to Yulin 

Gang for repairs. We then followed the ship and returned to dock at Yulin Gang. After the 

delegates learned of the return sail matter and how during sailing Zhong Ye Ship was sailing 

in front of Tai Ping Ship, they expressed their impatience and grievances of inequality. 

Therefore, one delegate wrote a limerick. I remember two of the lines were: “could it be new 

naval regulations, goes as far as putting the front in the back.” This became a joke for some 

time. The strange thing was that when I went to the flagship, Commander Lin told me that 

after Tai Ping Ship arrived at the harbor the compass became normal. It was unbelievable. 

 

After we returned, we stopped for more than a week. Once again I requested the consent of 

the Commander, who agreed to set sail again on November 19. That day was also sunny with 

sea waves surging. After we departed the harbor early in the morning, the flagship raised the 

signal flag again, leading the Zhong Ye Ship to sail to the left and rear of Tai Ping Ship by 

one hundred yards. Speculating its intention, it seemed to be using Zhong Ye Ship to shield 

the winds and waves for a brighter future. As the winds were blowing fast and the waves 

were surging high, the two ships were still wavering continuously in the big waves and could 

not help each other. Someone once who wrote an essay, saying: in the winter, the South 

China Sea is like a bad-tempered young woman, raging unsparingly. I would think this was a 

good opportunity for someone like me with no maritime experience to hone my 

determination and courage. It was this way that everyone had silently battled the strong winds 

and waves for one whole day. Around five o’clock in the afternoon, I received a phone call 

from the flagship, saying that in front of the ship was a large low pressure with the possibility 
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of becoming a typhoon. If we continued sailing ahead, it would be very dangerous. They 

asked me for my opinion, and I answered that we should let the Commander decide, and he 

immediately responded by saying the fleet should return to Yulin Gang. I could only follow 

and return. It was very hard to sail for one hundred nautical miles and now we had to sail 

against the winds and waves for another one hundred nautical miles. It wasted both time and 

energy. After returning and docking at Yulin Gang, it was another week or so without news. 

It was already difficult for the government delegates to live at sea. Now seeing that 

recovering the Spratly Islands might not be in the foreseeable future, one after another of the 

delegates called Nanjing service unit to ask for instructions on return. However, Nanjing 

replied that they could not return as the mission was not complete, and everything was at the 

disposal of the Navy. 

 

Lone Ship Completed the Arduous Mission 

Since we were stranded at sea for a long period of time, caring for the equipment, livestock, 

and various materials on the ship became very difficult. I was also very anxious, and at the 

time felt ashamed that as a Navy soldier, I could not accomplish the mission for a long time 

due to adverse weather conditions. It was at that moment I suddenly came up with an out-of-

the-ordinary idea, which was to get rid of the timid and incompetent Commander’s 

constraints and set sail on my own. I was determined to make the voyage to the Spratly 

Islands and complete the mission to show my new Navy officer spirit of defying hardships 

and difficulties.   

 

My heart was at once filled with energy. At dinner that day (December 7), I announced to the 

delegates my decision, and said I could sail alone to the Spratly Islands and show everyone 

what we planned on recovering, which was the main island of the Spratly Islands: Long 

Island.  Whether the island was occupied by the French and whether our troops could land 

and recover the island would be determined once I arrived and observed the conditions. What 

I worried was that, if Commander Lin was enraged by my actions, he would accuse me of 

disobeying orders. The delegates were willing to testify on my behalf that I was not only not 

disobeying orders, but was actually executing orders. Since then, I was determined to do as I 

intended. I informed the various departments of the fleet to pay attention as the following 

morning I would board the Tai Ping Ship to agree with Commander Lin on setting sail again 

on December 9. That day at eight o’clock in the morning, the two ships consecutively 

departed the harbor, with Tai Ping Ship in the front, and Zhong Ye Ship in the back. Once we 
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were at sea, the flagship, like it did in the two previous times, raised a signal flag. However, 

this time I disregarded it and sailed ahead according to my navigation plan toward my goal. 

Even though the delegates were afraid of seasickness and still in bed, they were aware that 

this time we were certainly heading toward our goal in the direction of the Spratly Islands. I 

stayed on the bridge for a long period of time to pay attention to navigation. While at sea, 

other than the sharp sounds coming from the ship ropes being blown by strong winds and the 

deafening noise coming from the waves surging against the sides of the ship, there was only 

ocean spray in the air. I turned around to look at the stern of the ship and only saw Tai Ping 

Ship swaying back and forth six nautical miles behind the back of my ship. I thought to 

myself that this was exactly what he wished for. I fully concentrated on watching the pointer 

on the compass in the bridge, hoping to stabilize the ship’s position without too much 

deviation, so that we could reach our destination safely. It was just that the waves were big 

and the body of the ship could not be stabilized, and I could not work day and night to predict 

the weather conditions and select the correct ship position, which made me feel uncertain. 

Therefore I could only repeatedly remind the steering soldiers to pay attention. For three days 

I remained on the bridge, and even had food delivered to me. Even though that was the case, 

in such an adverse sea, on a three-day-and-night-long voyage, it was almost impossible to 

ensure the ship position did not deviate. Fortunately, since Zhong Ye Ship had set sail this 

time, the conditions on the ship had been good, which gave me peace of mind. On the third 

day, according to the navigation plan, the ship was entering the dangerous zone of the sea. 

Success was not too far away. I was both excited and nervous. I spent the night counting it by 

the minute and second. Based on my calculation, the following day (December 12) at six 

o’clock in the morning, we would arrive at the northwest side of Long Island, covering an 

area of ten to twenty nautical miles, which would allow us to see Long Island. Therefore, at 

four o’clock in the morning of the 12
th

, I ordered deck personnel to each use their binoculars 

to look out at the surroundings, specifically focusing straight ahead to try to search, in hopes 

that there would be a discovery as soon as possible. I was very anxious on the inside because 

six o’clock was a key moment. If there was no discovery, I could no longer trust the ship’s 

position at that moment and would be trapped in a dangerous zone. In addition to opening my 

eyes wide to look, I ordered everyone to pay attention. As time passed by the minutes and 

seconds, I tried to be patient and keep calm, waiting for a miracle to happen. The sky slowly 

became dim. I repeatedly asked everyone if there was any discovery and they all replied no. I 

was very nervous. 
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Lived Up to Expectations and Arrived at the Destination 

Strange to say! It was at that moment when I suddenly realized in a place straight ahead very 

far away, there was a wave that did not move. I stared at it closely for fear of losing it, and 

told everyone to look ahead. Because the target was too small, it could not easily be found, 

and everyone said they did not see it. The more I looked at it, the more I was preoccupied: at 

first it was like a line on the horizon, then the line slowly became thicker. Since the ship was 

continuously sailing ahead, the distance became shorter. And since the sky was clearing up, 

visibility became better and this line on the horizon became the place I pursued until an 

uneven and prominent phenomenon gradually emerged. I shouted and told everyone to 

quickly look, then they discovered it. After six o’clock as the sun rose, it shined on the 

splendid scenery ahead. I could already see trees, and could clearly see an island appearing in 

front of us. It did not deviate much from the time and location I had calculated. It was a 

miracle. My heart was filled with joy, and everyone was jumping for joy, crying loudly; we 

had arrived at the Spratly Islands. As we got closer it became more visible.  

 

After dawn, the sea was calm and the ship sailed in a vast expanse of coral reef layers. The 

deep blue waters reflected the bright white coral reefs in spectacular colors, which made 

everyone feel great. Once we sent a telegram to the Nanjing headquarters to report our arrival 

at the Spratly Islands, the delegates were called to come ashore. Once the delegates saw the 

small, beautiful island in front of them, they felt joy that could not be described with words. 

Everyone congratulated me and the ship was full of joy at the moment. After sending the 

telegram to headquarters, I immediately notified the Tai Ping Ship, which was the ship 

trailing behind me. When the Tai Ping Ship received the news, it immediately accelerated 

forward until large underwater coral reefs were seen ahead. At an anchor seven nautical miles 

from the outlying islands, I wanted to implement unloading operations as close as possible to 

the side of the island. Looking at the island from a distance, there had not been any activity 

whatsoever, so I let out the anchor about two hundred yards from the island, and promptly 

dispatched two groups of armed soldiers. They traveled in two separate dinghies to land at the 

beach for raid and search. At the same time, those who were on the ship were preparing for 

backup support. After a twenty-minute-long observation, we raised a white flag on the island. 

There was no known enemy and the situation was favorable; therefore we immediately issued 

an order to transport the crew members and unload supplies. While we were simultaneously 

gathering more information about the landing and search, and actively carrying out the 

transporting and unloading operations, the telegraph headquarters received an award from the 
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Commander to the delight and satisfaction of all of the soldiers. According to reports by the 

crew members who were gathering information about the landing and search, there was only 

a German shepherd dog and a few buildings on the island. The forests were dense and many 

were coconut trees covered with coconuts. Once we began transporting the crew members 

and unloading supplies, I immediately issued rules for everyone to abide by: (1) before the 

transporting operations were complete, no one on the ship was allowed to disembark to 

sightsee; (2) no one was allowed to pick the flowers, plants, and fruits on the island because 

they should be saved as food supplies for the officers stationed on the island. By this time, the 

delegates had regained their spirits and prepared to disembark in order to carry out their 

individual assignments. Commander Yang of the Zhong Ye Ship had also completely 

recovered and was busy directing every department to actively work on their assignments. 

Everything was going very smoothly. The plan was to complete the unloading operations 

within three days and to make proper living arrangements for the officers stationed on the 

island, so that they would be ready to set sail without experiencing any difficulties in case 

there were inclement weather conditions. 

 

Feeling Energized Upon Landing on the Island for Patrol 

Although I had not slept or rested in three days, at this moment, I was in very good spirits to 

see that the unloading operations were going very smoothly and was very happy on the inside. 

I promptly accompanied the delegates to disembark and tour the island, but I did not see 

Commander Lin disembark. Special government officials sent a small ship toward the Tai 

Ping Ship to receive everyone onboard and ordered for the Commander, captain, and certain 

officers to be picked up first, followed by the other officers in batches later on. They 

informed the high ranking officers about the rules set by the Zhong Ye Ship, without any 

exception, that they were not allowed to pick the fruits on the island and so forth. When 

Commander Lin and Captain Mai of the Tai Ping Ship arrived, they immediately inspected 

the island with the delegates, happily witnessing trees, flowers, and plants everywhere. 

Everyone said it was like a beautiful garden on the sea. A stone was then found on the island, 

with the date of October 1946 carved on it in French. Apparently after the Japanese army 

retreated, the French talents had landed there. Touring the inner part of the island, there was 

an ancient Chinese-style temple building. There was an old clear spring in the center of the 

island, which served as the water source for the officers stationed on the island, and the water 

was refreshing and delicious. A German shepherd was also seen, and it still looked physically 

healthy and mentally strong. It was speculated that the dog fed itself off the shrimp and fish 
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left behind in the reefs that appeared when there was low tide on the beach. When we 

returned to the ship, we saw that the officers from the Tai Ping Ship had carried coconuts 

back. According to the crew on the Zhong Ye Ship, all of the coconuts on the island had been 

picked. I could only force a smile. For dinner, I prepared special dishes to go along with wine 

and invited Commander Lin and the delegates over to eat and celebrate. While we were 

joyously chatting, we suddenly heard gunfire from the sea and everyone was shocked. At first, 

I wondered whether it was an attack on my fleet by another country's ship and therefore 

immediately ordered the crew to turn on the radar so we could investigate. After continuously 

observing from the lookout, we did not see any target at sea. The discovered gunfire was shot 

from the Tai Ping Ship to the sky. I immediately called Tai Ping Ship to inquire the purpose 

and there was initially no response as it continued to fire shots. After about five minutes, the 

gunfire stopped. Tai Ping Ship called and stated that the gunfire was shot in celebration of 

success in recovering the Spratly Islands. After the delegates learned of the response from Tai 

Ping Ship, they were very angry. They challenged and directed at Commander Lin, saying: 

“Was it you who advocated these actions taken by Tai Ping Ship? Why was Zhong Ye Ship 

not informed? The gun power on these military ships is equipped to defend against enemies. 

How can it be recklessly manipulated to threaten friends of the ship?”  

 

Even though Commander Lin forcefully denied this, there was no delegate who was not 

extremely shocked, who could suppress their anger, which caused everybody to raise their 

fists to hit Commander Lin. Since I feared that a serious incident would occur, I used light 

force to obstruct them and then asked each delegate to temporarily calm down and allow me 

to send Commander Lin to the Tai Ping Ship to investigate the truth and then handle it from 

there. That resolved the problem, and then I took Commander Lin away. According to the 

rules for our mission this time, the Tai Ping Ship was responsible for other security alerts and 

the duty of patrolling between the islands while the Zhong Ye Ship unloaded. However, the 

Tai Ping Ship actually left the next morning and sent a telegram to report to the Zhong Ye 

Ship that it was heading back to Guangzhou. Due to the good weather and cooperation 

between the Zhong Ye Ship and the officers stationed on the island, the unloading operations 

were carried out very quickly and were completed on the 14
th

 as planned. Then a holiday was 

declared and everyone was touring the island, all cheering along. 
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Highest Honor of Marking Boundaries through Hardships and Perils 

On the morning of December 15, I gathered all of the brothers on the island, officers from the 

Zhong Ye Ship, and the government delegates, and held a successful ceremony celebrating 

our arrival in the Spratly Islands. We established a Chinese monument there as well to mark 

our boundaries. At noon, I shared a meal with the delegates and the officers stationed on the 

island to bid each other farewell. I also looked around at the living facilities of the officers 

stationed on the island, which everyone was satisfied with. The Zhong Ye Ship left the 

Spratly Islands on the morning of December 16. After it arrived first in Guangzhou, 

Chairman Luo learned about our victory in recovering the Spratly Islands and expressed his 

happiness. A grand feast was thrown and awards were granted to the officers of the ship. In 

the local Guangzhou newspaper, it was continuously reported for several days that the 

government sent ships to recover the Spratly Islands. The delegates also used the voyage 

route of the fleet that carried out this mission of recovering the Spratly Islands to design a 

picture with words and explanations. The first and last name of every one of the delegates, 

and the ship’s captain, secondary commander, chief engineer, engineering officers, and others 

were engraved on both sides of an ivory tile. Everyone held one tile as commemoration. They 

contained deep meanings. I copied the text of the accompanying notes, which are as follows: 

“December 12 of the thirty-fifth year of the Republic of China [1946] is the date that the 

country’s delegates and the Tai Ping and Zhong Ye Warships entered our Spratly Island’s 

main island Tai Ping Island pursuant to orders. On October 23 of the same year, the ship set 

sail on a course of two thousand nautical miles, braving through perilous situations over fifty-

one days and exploring upon arrival. The Chairperson will, through practical examination 

methods, create protocols for permanent construction. Landing, exploration, survey, 

establishment of monument and other tasks were all completed. From here on, mountains and 

rivers are in permanent existence. The colleagues who won the battle are to be 

remembered.” Using the phrase and naming the mission as “marking boundaries through 

hardships and perils,” it represented depth and longevity. At this moment, the mission of 

recovering the Spratly Islands was fully completed. Representatives departed Guangzhou on 

ships and returned to their respective homes.  

 

After the Zhong Ye Ship had been in Guangzhou for a week for repairs, it then returned to 

Shanghai. Shortly thereafter, the officers were respectively rewarded at headquarters and 

everyone was really happy. President Jiang Zhong Zheng gave three of the islands as part of 

the Spratly Islands their names, which are Zhong Ye Reefs, Dun Qian Sandbars, and Hong 
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Xiu Island, while Deputy Chief Yang and I received the highest honor and are remembered 

for this mission, especially for stationing at the main island Tai Ping Island.   

 

 

 

 

 

 

 

 

[…] 

 

Foreign Magazine 

  

Editorial Report   Editor 

 In issue 380 page 15 of this magazine, top column line 8 should be 

“eight six years of age.” The first character in the middle column line 

15 should be “designate,” the eighth character in line 16 should be 

“country.” In the bottom column of page 19, the last character in line 5, 

“attack,” should be deleted. 

 In issue 381 page 22, top column, “Gu Gong Liang Travels to Shanghai 

and Beijing” poem, the second to the last verse should be corrected as 

“borrowed carpet sent by irony.” Readers please be advised. 
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[photo] 

(1) Group photo of author Li Dui Qian and good friend Li Li Bo (back center), Tang Chi 

(back right), Wang Cheng Sheng (front left), and others. 

(2) Before Li Dui Qian was stationed in the Spratly Islands, he went to visit Commander Gui 

Yong Qing. Pictured here is a photo of Gui Yong Qing (right) and Zhou Zhi Rou (left). 

 

[photo] 

 

[…] 

[photo] 

(1) Group photo of author Li Dui Qian (back row right) earlier at the Institute for Defense, 

with researcher Wang Jie (front row second from the right) and others. 

(2) Photo of Li Dui Qian (second from the right) and Professor Wang Cheng Sheng (second 

from the left). 

 

[photo] 

 

[…] 

 

[photo] 

1) When General Li Dui Qian recovered the Spratly Islands and returned to Guangzhou, he 

received a feast and hospitality from Guangdong Bank Director, General Lo Cho Ying. 

Pictured here is a photo of Lo Cho Ying (third from the left) with his colleagues at the time 

he was commanding operations.  

2) Lo Cho Ying at the time he was at Bao Ding Military Academy. 

3) Photo of Lo Cho Ying when he attended the first meeting of the National Assembly in 

1946. 

 

[photo] 

[…] 
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What's the danger of an all-fruit diet?

 Updated 6:47 AM ET, Wed January 30, 2013
By Jacque Wilson, CNN

Story highlights

Ashton Kutcher is playing Steve Jobs in
Joshua Michael Stern's biopic "Jobs"

Kutcher ended up in the hospital after trying
to follow Jobs' all-fruit diet

All-fruit meals can exclude valuable nutrients

After learning that Ashton Kutcher had landed in the
hospital trying to follow Steve Jobs' all-fruit diet, CNN
reader Sumday had just one question: "All I really
wanted to know was why this diet was bad?"

Jobs first fell for extreme diets during his freshman
year of college, according to Walter Isaacson's
biography "Steve Jobs." Jobs and his college friend
Daniel Kottke became vegetarians after reading "Diet
for a Small Planet."

Then Jobs read "Mucusless Diet Healing System" by
Arnold Ehret; Ehret believed in eating nothing but

properties may help o㴂set the calories. And some scientists believe chocolate's ca㴂eine could increase your



11 photos: Top 10 superfoods to fill your plate

Top 10 superfoods to fill your plate – Eating an all-fruit diet isn't the best way to keep your body healthy and strong.
Incorporate these 10 "superfoods" into your meals to ensure you're getting the nutrients you need. All
superfoods are easy to find in the grocery store, contain nutrients that are known to enhance longevity, and
have other health benefits that are backed by peer-reviewed, scientific studies.

1 of 11

 

Health + Live TV 

http://marquee.blogs.cnn.com/2013/01/28/all-fruit-diet-lands-ashton-kutcher-in-the-hospital/
http://www.amazon.com/Small-Planet-Frances-Moore-Lappe/dp/0345373669/ref=sr_1_1?s=books&ie=UTF8&qid=1359476770&sr=1-1&keywords=Diet+for+a+Small+Planet
http://www.amazon.com/Mucusless-Healing-System-Arnold-Ehret/dp/0879040041
http://www.cnn.com/health
http://cnn.it/go2
http://www.cnn.com/


from your diet, nutritionist says Arnold Ehret; Ehret believed in eating nothing but
fruits and starchless vegetables like spinach, carrots
and cucumbers. Jobs began with two-day fruit fasts,

eventually going for a week or more. "I got into it in my typical nutso way," Jobs told Isaacson.

Ehret's fruitarian diet, also called the Eden Garden Diet or Ehretism, is often used as a type of cleanse,
according to LiveStrong.com. Designed to detoxify the system, it can do more long-term harm than
good.

When you only eat fruit, you're excluding a lot of valuable nutrients from your diet, says Marisa Moore,
registered dietician and spokeswoman for the Academy of Nutrition and Dietetics.

"Protein is one of the main ones that comes to mind," she says. "(Without protein) you lose body weight.
Protein acts like a building block for your muscles and skin and organs."

The same goes for fats, Moore says. Although they often get demonized, fats play an important role in
our hormone levels and brain function.

Kutcher told reporters at the Sundance Film Festival that he ended up in the hospital with pancreas
levels that were "completely out of whack."

Steve Jobs movie premieres to mixed reviews

Fruit contains a lot of natural sugar, which needs to be controlled by insulin in the body, Moore says. It's
the pancreas' job to release that insulin; Kutcher's pancreas may have been overworked if his body was
receiving an overload of sugar.

Many readers wondered if an all-fruit diet could have led to Jobs' pancreatic cancer, which led to his
death in October 2011. Scientists don't know what causes pancreatic cancer, according to the
American Cancer Society. Certain inherited DNA mutations might play a role, as well as chemicals in our
environment or diet.

Even if you don't overwork your pancreas, you're probably not eating enough calories on an all-fruit diet,
Moore says. That puts the body into starvation mode, which can result in serious medical conditions like
osteoporosis, severe dehydration and even heart failure, according to the National Eating Disorders
Association.

Here's the bottom line: Fruit is natural. It's nutritious. The government recommends eating 1 to 2 cups of
it a day. Just don't go all "nutso" on it.
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20160123_123323

In the area around the garden plots there is darker soil on top of the sand that covers most of Itu
Aba. Taiwanese experts say the soil is native to this and a few other parts of the island, and was
created by the breakdown of trees and other organic matter over centuries.
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20160123_132739

A sign beside the well notes that its quality was tested in June 2015 by experts at Kaohsiung City
Chen Shiu University, who reported that it meets the majority of international regulatory standards for
drinking water but its total hardness and level of dissolved solids slightly exceed those standards. The
experts concluded the well produces 99.1 percent fresh water and is potable, though it tastes better
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Tiny Island at Center of South China Sea
Tussle Seeks Status

Taiwan says community of 200 shows Itu Aba can support life

'Happy to play part upholding our nation's sovereignty here'

While warships and fishing fleets jockey for dominance of the South China Sea, the 200odd residents of
Itu Aba eke out their days growing vegetables and baking pizza.

With such mundane rituals of daily life, Taiwan sustains a toehold to a strategic struggle that has drawn
in the militaries of China and and the U.S. Now, six decades after establishing an outpost on this 510
squaremeter (5,500squarefeet) speck of sand, the government in faroff Taipei is seeking to prove it’s
an island capable of supporting human life.

"I’m really happy to play a part in upholding our nation’s sovereignty here," said Lin Fangtzu, 28, who
moved the 1,600 kilometers (1,000 miles) from southern Taiwan eight months ago to serve as an
anesthesiology nurse at the island’s Nansha Hospital.

The legal status of islands, rocks and reefs scattered across the South China Sea has taken on new
significance as the region braces for a ruling from an international tribunal that could upend a complex
web of territorial disputes. The United Nation’s Permanent Court of Arbitration could in the next few

Taiwanese soldiers ride past a sign reading "the sovereignty" on Itu

Aba

Photographer: Sam Yeh/AFP via Getty Images
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months decide on claims by the Philippines that the Spratly Islands are uninhabitable rocks and thus
don’t confer rights to exploit surrounding resources.

The Philippine case is aimed at China, which has embarked on a largescale land reclamation program in
the waters and built up its military presence. The U.S., which says it doesn’t take sides on individual
claims, has sought to assert free navigation rights by sailing warships through the key shipping corridor,
drawing protests from China.

Caught in the middle is Itu Aba, or Taiping Island, which is the largest naturally occurring feature in the
chain, and Taiwan, whose claims provide the foundation for China’s. The socalled ninedashed line that
Beijing provides to assert sovereignty over more than 80 percent of the sea was drafted by the Republic
of China government just before civil war forced it to retreat to Taipei in 1949.

"Legally speaking, both China and Taiwan can ignore, but politically both cannot, because of
international publicity and discourse under international law," research fellow Yannhuei Song of
Taiwan’s Academia Sinica said by email.

Taiwan has in recent months rushed to prove to the world that Itu Aba, which is dominated by a 1,500
meter (5,000foot) airstrip, should be considered an island under international law. On Wednesday,
Taiwan for the first time allowed journalists to visit the outpost claimed by China, the Philippines and
Vietnam.

QuickTake map shows overlapping territorial claims of Brunei,

China, Malaysia, Taiwan, the Philippines and Vietnam. {NSN

O2OSHZ1ANZG8}



"There’s no need to declare our sovereignty over Taiping Island, we’ve been running it successfully for
60 years," President Ma Yingjeou told reporters after the trip. "We’re just saying on the issue of whether
it’s a rock or an island, at least get the facts straight." Ma, who’s leaving office in May, didn’t
accompany them to the island.

StrangeTasting Coffee

Taiwan, which isn’t recognized as a country, hasn’t been allowed to participate in the Philippine case.
China has dismissed the arbitration as "unlawful, unfaithful and unreasonable" and refused to challenge
it in court.

As part of his lobbying effort, Ma visited Itu Aba in February to highlight signs of life. Besides a runway
and hospital, the island features a wharf, completed in December, and a small solarpower plant. The
armed service personnel, health workers and others who live their grow crops such as okra, plantains and
papaya. At last count, there were 14 goats.

Lin was one of three nurses who answered Ma’s call this year to move their housing registration to Itu
Aba. A key issue under the law is whether the island can produce fresh water  the food produced there
was presented as evidence the sweet, clear liquid flowing from the taps was potable.

"It was amazing to see baking ovens here and we make pizzas and cakes all the time," Lin said. "Sure,
the coffee has a strange and interesting flavor. The thing I miss most though is bubble tea."

Before it's here, it's on the Bloomberg Terminal.

Armed Taiwan coast guard members stand around a C130 transport

plane

Photographer: Sam Yeh/AFP via Getty Images
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Pushing territorial claim, Taiwan says 'rock' is an island

7 photos

An aerial view of Taiwancontrolled Taiping island, also known as Itu Aba, is seen in the Spratly...
Read more

TAIPING ISLAND (AP) — Taiwan flew international media to its largest island holding in the South
China Sea in a bid to reinforce its territorial claims in the disputed and increasingly tense region.

Deputy Foreign Minister Bruce Linghu, who led the trip, said he wanted to show that Taiping is an
island capable of sustaining human habitation, and not simply a "rock" as the Philippines claims in a
case brought before the Permanent Court of Arbitration. Islands are entitled to an exclusive economic
zone and other rights not enjoyed by mere rocks.

Two dozen journalists were flown to the island aboard a Taiwanese air force C130 transport plane
on Wednesday that landed on an airstrip guarded by coast guard sentries with rifles. They were
shown the island's post office, its fresh water well, the harbor and a traditional Chinese temple.

The Philippines and Vietnam also claim Taiping. Critics say Manila is seeking to have Taiping
designated a rock to avoid having to share an exclusive economic zone with its own nearby island of
Palawan.

Sponsored Links
Speaking to reporters in Taipei following the trip, Taiwanese President Ma Yingjeou said he would
invite Philippine government representatives, lawyers, and five members of the arbitration
commission to visit Taiping themselves to see that it is "an island with fresh water, capable of
sustaining farm production, livestock and human life."

The Philippines "remains ignorant" of conditions on Taiping and has "misled the arbiters with absurd
reasoning," Ma said.



Manila's case, which has been rejected by China, aims to challenge Beijing's blanket claim to virtually
the entire South China Sea. Yet it threatens also to harm relations between the Philippines and fellow
proU.S. democracy Taiwan, which generally enjoy friendly neighborly relations.

Taiwan, which lacks diplomatic ties to negotiate with the five other governments with territorial claims
in the South China Sea, has increasingly turned to public diplomacy to reinforce its own claims.

Ma paid a visit to Taiping in late January, drawing rare criticism from the United States, Taiwan's key
ally, which has urged all parties to avoid steps that might raise tensions. Although Taiwan's claim to
almost the entire region overlaps with China's, Ma has sought to cast Taiwan as a peaceful,
humanitarian player in the region.

Taiwan operates a 10bed hospital, a lighthouse and a fishing industry aid station on 46hectare
(110acre) Taiping, also known as Itu Aba, which has a population of about 200 mostly coast guard
personnel. It is spending more than $100 million to upgrade the island's airstrip and build a wharf
capable of allowing its 3,000ton coast guard cutters to dock.

Roughly 2,000 kilometers (1,200 miles) south of Taiwan, Taiping is the largest naturally occurring
island in the South China Sea's disputed Spratly Islands.

However, it has recently been eclipsed in size by artificial islands China has built by piling sand on top
of reefs and shoals, and then constructing housing, ports, airstrips and other infrastructure. The
United States and others say Beijing is exacerbating tensions in the strategically vital region, while
China accuses the U.S. of militarizing the area by ordering Navy ships to cruise in defiance of
Beijing's claims.

The commander of the Taiping garrison, Wang Maolin, said the surrounding waters remain mostly
placid despite the political turbulence.

"So far we haven't discovered any provocative movements. Vietnamese and Chinese fishing boats try
to approach Taiping from time to time. We just follow our regulations and standard procedures to
disperse them," Wang said.

Malaysia and Brunei also say parts of the strategically vital sea belong to them and the dispute now
threatens to draw in Indonesia, whose sea border abuts China's vague, unilaterally declared
boundary around the South China Sea known as the ninedash line.

Indonesia this week detained the eight crew members of a Chinese vessel it said was fishing illegally
in its waters, while China says the ship was being "harassed" by an armed Indonesian government
boat.

China has demanded the crewmembers' release.

Asked to comment on the Taiwanese media trip, Chinese Foreign Ministry spokeswoman Hua
Chunying said China and Taiwan have a common responsibility to "maintain the ancestral property of



the Chinese nation," a reference to Beijing's insistence that the two remain part of a single Chinese
nation despite separating amid civil war in 1949.

While construction work is still underway, China would consider allowing journalists to visit its own
Spratly island holdings "when the condition is ripe," Hua said.

___

Associated Press writer Christopher Bodeen and researcher Yu Bing in Beijing contributed to this
report.
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Reporter's Notebook

Taiwan shows off Taiping Island in the
South China Sea
Taipei invites journalists to tour disputed island, which is also
subject to claims by the Philippines and Vietnam.
24 Mar 2016 14:36 GMT | Taiwan, South China Sea, China, Politics, Asia Pacific

Adrian Brown

@ajabrown

Taiping  Taiwan had waited 60 years for this moment.

Our C130 military transport plane had just landed on the tiny island of Taiping, also known as Itu
Aba.

Actually it is more a runway than island. Taiping is less than a kilometre long. It had been a four
andahalf hour, 1,600km journey from the capital Taipei to this distant Taiwanese outpost in the
heart of the South China Sea.

But it was worth it.

As I walked down the ramp on to the tarmac I was making history, albeit history with a small "h". I
had become one of the first foreign journalists to set foot on the island since Taiwan began its
occupation at the end of World War II.

Sixty years on, Taiwan has been busy cementing its sovereignty. The government had invited this
select group to prove that Taiping island was "more than just a rock".

And in these waters there is an important distinction between rock and island.

Under the outgoing President Ma Yingjeou, we were told that more than a $100m had been spent
on upgrading the runway and port.

ADVERTISING
inRead invented by Teads
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A hospital, lighthouse and post office have also been added. We were shown evidence of
sustainable life: a small farm with goats and chicks. Some of the chickens were sacrificed for our
lunch, washed down with juice from locallygrown coconuts. Falling coconuts and sea snakes pose
some of the few dangers to life here  along with boredom.

Power comes from a bank of solar panels and scientists have found a way to produce fresh water.

The tour group included several government officials, including Bruce Linghu, a deputy foreign
minister, who was formerly Taiwan's ambassador to the Marshall Islands, one of handful of
countries to recognise Taiwan.

"I am used to remote islands, which I guess is why I am on this trip," he joked. But he also had a
serious point.

"Taiping is a naturally formed island. It's' sustainable, good for the living of the people...It is not a
rock," he said.

It's a phrase we heard time and again during our visit.

The population is now almost 200: Coastguard personnel mostly, as well as a handful of scientists
and medical staff.

Dr Ni Yinghui volunteered to come here for eight weeks.

"[It's] lonely," he laughs. "But that is okay. I think two months is a great period. Not too long and not
too short."

Taiping is also claimed by China  which, of course, claims Taiwan  along with Vietnam and the
Philippines.

And it's the latter that has begun making waves in this complex sovereignty battle.

Manila has sought to play down Taiwan's claim by referring to Taiping island as a rock. Owners of
rocks can't claim rights to surrounding islands, in the way that owners of islands can.

At the moment Taiwan has yet to begin enforcing those rights, but if it does it would effectively be
laying claim to waters within Manila's maritime borders.

Why does any of this matter?

Well, this region is supposedly rich in oil and gas reserves. It also contains some of the world’s
busiest shipping lanes. Last year some $5 trillion of trade passed through these waters.

President Ma, who leaves office in two months, has an eye on his legacy, and pushing Taiwan's
maritime claims is part of that.

At a news conference following our visit, the president focused on what he sees as the factual
evidence of Taiwan's case.

"Taiping is an island as defined by the United Nations Convention on the Law of the Sea," he said.

"In addition to 12 nautical miles of territorial waters, the Republic of China is entitled to claim a 200
nauticalmile exclusive economic zone and a continental shelf."

China's leaders are hypersensitive about sovereignty issues. But oddly enough they have raised
no objections to the buildup on Taiping island.

One analyst has suggested there is a simple reason for this. Taiping would become China's if it
ever took Taiwan back.

Also, it is fair to assume that China would rather its Taiwanese compatriots occupy Taiping than the
Philippines or Vietnam.

But things could come to a head in a few months  which was another reason for the visit.



The Permanent Court of Arbitration in the Hague is shortly to rule on a challenge by the Philippines
that disputes China's sovereignty claims. (China has created seven artificial islands, complete with
runways in another part of the archipelago.)

That challenge could potentially bring things to a head over Taiping.

The gentle waves lapping the shores of this peaceful place belie the murky politics of an
intensifying battle over who really owns these waters.

Source: Al Jazeera
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South China Sea: Taiwan enters power struggle

 Updated 7:31 PM ET, Sun March 27, 2016

By Ivan Watson and Mark Phillips, CNN

Story highlights

Taiwan occupies Taiping island in the disputed waters of the South China Sea

China's massive land reclamation projects have made neighbors nervous

Taiwan challenges a maritime arbitration case brought by the Philippines

Taiping island, South China Sea (CNN) — Taiwan claims to have continuously

occupied this postage stamp-sized island in the azure waters of the South China Sea for 60

years.

But it wasn't until this week, that the government invited journalists to see the tiny place

firsthand.

Also known as Itu Aba, Taiping island consists of little more than a 1,360 meter long airstrip

bordered on two sides by palm trees and white sandy beaches.

But that is enough for Taiwan to make its case in the growing struggle for control of this

hotly disputed body of water -- where $5 trillion in ship-borne trade passes through

annually.

Showdown in the South China Sea: How did we get here?

Island, not a rock

Taiping Island "is entitled to an exclusive economic zone of 200 nautical miles," outgoing

Taiwan president Ma Ying-jeou told journalists on Wednesday -- which gives a country

special rights over the seabed, and marine resources like fish.

http://www.cnn.com/profiles/ivan-watson
http://www.cnn.com/2015/10/28/asia/china-south-china-sea-disputes-explainer/
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However, there at least six countries laying competing claims to different parts of the South

China Sea, including Vietnam, Taiwan, Indonesia, Philippines, Malaysia and Brunei.

China, with a large U shape on its maps, lays claim to virtually all of the contested waters.

To cement its stance, Beijing has been building man-made islands atop seven reefs it

controls in the Spratly archipelago, a series of atolls far closer to the Philippines and

Malaysia than mainland China.

These massive land reclamation projects have made the neighbors nervous.

"Like most countries we are opposed to militarization or military expansionism in the area,"

said Bruce Linghu, deputy foreign minister of Taiwan.

The diplomat expressed concern that China's ambitious island-building could trigger

"possible confrontations or conflicts."



Related Video: Taiwan President on China, disputed islands 08:12



Warnings

In fact, the U.S. and Chinese navies have already engaged in several rounds of shadow-

boxing here.

Last May, CNN's Jim Sciutto accompanied a U.S. Navy spy plane on a flight over several of

the man-made islands.

"This is the Chinese navy, this is the Chinese navy. Please go away," a Chinese radio

operator announced in one of at least eight warnings to the aircraft.

In October, the Chinese government summoned the U.S. ambassador to Beijing to issue a

formal protest after the destroyer USS Lassen sailed within 12 nautical miles of the

Chinese-controlled Subi Reef in the Spratlys.

The destroyer's voyage was "a very serious provocation, politically and militarily" China's

ambassador to the U.S. told CNN's Christiane Amanpour in an interview.

A lighthouse is pictured on Taiping Island, also known as Itu Aba, in the South China Sea.

http://www.cnn.com/2015/10/26/politics/south-china-sea-islands-u-s-destroyer/
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But the U.S. Navy continues to carry out what Washington calls "freedom of navigation"

operations in the South China Sea.

"Just being there in the South China Sea shows that we believe we have the right to

operate in international waters," said Rear Admiral Ronald Boxall.

He spoke to CNN aboard the U.S. aircraft carrier John C. Stennis, two weeks after he led a

carrier strike group conducting operations in the South China Sea.

During that journey, the U.S. Navy reported seeing far more Chinese navy ships around the

strike group than on previous deployments.

"It's a growing navy -- there's no question," said Admiral Boxall, as F-18 fighters catapulted

off the deck of the aircraft carrier into the sky.

"As you see a navy get larger, and you see a lot of activity in the South China Sea, you

always wonder at what point what exactly that's going to mean to our navy and our

presence there," he added.

One of the military bunkers and anti-aircraft batteries defending Taiping Island. Taiwan officials say they

replaced the Marines who used to defend this island with coast guard personnel more than a decade

ago.



Shifting alliances

Beijing's forceful maritime moves have prompted some smaller countries in the region to

welcome the U.S. Navy's presence here.

In recent months, former U.S. enemy Vietnam publicly called on the U.S. to play a bigger

role in the South China Sea.

And nearly a quarter century after the U.S. closed its military bases on the Philippines, both

governments announced last week a new agreement for U.S. troops to make use of five

bases on the island nation.

"It's certainly leading to a bit of an arms race in the region. Chinese behavior in the South

China Sea is creating incentives for different countries in the region...to bolster their defense

budgets," said J. Michael Cole, a Taiwan-based analyst with the University of Nottingham's

China Policy Institute.

High stakes surveillance over the South China Sea 03:47
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Legal challenge

The Philippines, whose military is dramatically out-gunned and out-resourced by China, is

also attempting to use international law to challenge Beijing.

It has taken China to the Permanent Court of Arbitration at The Hague, arguing that China's

occupation of the Spratly Islands violates the United Nations Convention on the Law of the

Sea (UNCLOS). A ruling is expected in May.

China refuses to participate and doesn't recognize the court's jurisdiction.

"I think this can backfire on China," warned Daniel Pinkston, a South Korea-based lecturer

on international relations with Troy University.

"If you act opportunistically in the short run, using your power capabilities to grab benefits

without restraint, then other states will start forming a coalition against you."

But the Philippines-China arbitration case led to an unforeseen consequence: a challenge

from Taiwan.
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Showdown in the South
China Sea: Timeline
The South China Sea is home to a messy maritime

dispute. China, Malaysia, the Philippines, Taiwan and

Vietnam all dispute sovereignty of several island chains

and nearby waters.
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The government of Taiwan, officially known as the Republic of China, rejects claims by the

Philippines' legal team at the Hague that Taiping does not deserve to be called an island,

according to international maritime law.

To prove this point, officials invited journalists on a three hour, 1577 km (980 mile) military

flight from an airforce base in southern Taiwan to Taiping Island.

Such a public relations exercise is particularly important for Taiwan, which isn't a member of

the U.N. and thus not a signatory to UNCLOS -- China considers Taiwan a breakaway

province and blocks its membership of most international organizations.

Azure waters

From the air, we could see the coral reefs and atolls that speckle the azure waters of the

South China Sea in the Spratly archipelago.

On Taiping, officials showed off small vegetable gardens, chicken coops and a pen full of

goats that help feed the 167 coast guard officers based on the island.

During the first ever visit for journalists to Taiping Island, officials showed off vegetable gardens, fresh

water wells, a chicken coop and a pen full of goats.

http://www.cnn.com/videos/world/2016/01/13/taiwan-election-one-china-rivers-jiang-pkg.cnn
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They also invited visitors to sample the water drawn from one of the island's fresh water

wells.

Taiping "is blessed with an abundance of high-quality freshwater," President Ma later

explained. He invited representatives from the Philippines and judges from the Court of

Arbitration to visit the island.

The leader argued that if Taiping officially won the designation of being an island, Taiwan

could theoretically argue for fishing rights as well as permission to explore for minerals in

the seabed in a huge 200 nautical mile [230 mile, 370 km] economic exclusion zone

surrounding it.

Taiwan's goal, Ma said, is to transform Taiping into "an island for peace and rescue

operations."

But the tiny island's palm tree-lined beaches also bristle with concrete military bunkers, anti-

aircraft guns and helmeted, uniformed guards.

What should be a remote tropical paradise is instead part of a much larger power struggle

over the future of the South China Sea.

CNN's KJ Kwon, Yuli Yang, Bex Wright, Katie Hunt and Felicia Wong contributed to this report
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Executive Yuan Directorate of the Coast Guard Global Information Network—Historical Background—Historical Background 

[Maritime Strategy – Service – Affairs – Enforcement] 
[…]

Historical Background 

Origin of the Name 
There were historical records of the Nansha Islands during the Qin and Han eras.  The Guangdong-Vietnam First National Borders Treaty
under the Qing Legal Code, signed during the reign of Guangxu of the Qing Empire, recognized that the islands to the east of latitude East 
108 degrees would fall within the territory of the Qing Empire, which would include the Nansha Islands.  The Taiwanese military vessel S. S. 
Taiping was responsible for receiving a territory marker from the Japanese military and placing it on this island.  It also built a broadcast 
station and weather station.  It declared sovereignty on behalf of the Republic of China, and thus gave the island its maritime name.  On 5 
June 1956, the S. S. Taiping sailed to Taiping Island, erected a monument, and raised the flag Nansha Defense Zone, and deployed a garrison. 
Additionally, according to tradition the fishing communities in the area called this island Huang Shan Ma Peak, where “peak” refers to its 
“lofty” appearance. The fishing communities at sea for a long time have viewed this as Taiping Island, but now foreign maritime maps all 
refer to this as Yi Tu A-ba or “Itu Aba Island”, and Yi Tu A-ba is Malaysian for “what is that?”  

Historical Developments 
In April 1929, because the island’s phosphorous mine was exhausted, and due to the effect of the world economic crisis, Japanese
merchants declared that they would stop production, and all of the workers returned to Japan. 
On 10 April 1933, the French military occupied Taiping Island, and dispersed the Japanese merchants and Taiwanese laborers on the 
island. 
At the start of 1935, the Japanese citizen Sueji Harata brought the navy and the Taiwanese governor to establish the Hiroshi 
Investment Corporation, and in April of the same year, France dispatched its navy to bring 30 Vietnamese persons to live on the island. 
In December 1936, the Horishi Investment Corporation owned by Japanese citizen Sueji Harata illegally sent employees to explore the 
phosphorous mine. 
On 9 August 1938, Japan sent a military ship to build a market to establish that the Japanese had developed the island; on October 30 
of the same year, Japan sent a military ship, soldiers and Taiwanese laborers onto the island; on December 7, more people landed on 
the island. 
In April 1939, the Japanese army attacked Taiping Island, and changed its name to Changdao, annexing it to the Kaohsiung 
administrative jurisdiction.  During this time, Japan had deployed a combat unit, weather monitors, telecommunications dispatchers
and surveillance aircraft to the island. 
In 1944, Japan built a submarine base on the island. 
On 12 December 1945, the Government of the Republic of China established the Nansha Administrative Office under the jurisdiction 
of the Guangdong Government, and built a broadcast station and weather station on the island. 
On 5 October 1946, the French ship Chevreud invaded and landed on the Nansha Islands, the Nanwei Island and Taiping Island.  It
built a monument on the island, which at the time was protested by the Government of the Republic of China, and used legal methods
to make a resolution to negotiate the matter on January 4 of the following year, but due to the tensions of the Vietnam War, France 
unilaterally abandoned the negotiations. 
On 24 November 1946, the Government of the Republic of China dispatched four ships: the S. S. Zhong Ye, S. S. Yong Xing, S. S. 
Taiping, and the S. S. Zhong Jian. Commander Lin Yu and Yao Ruyu led them to the Nansha Islands, along with representatives from 
the ministry of the interior, army, navy, and air force for a visual inspection. They assembled in and departed from Guangzhou, setting 
sail for Xisha and Nansha where they would be stationed. On December 12, after receiving command of the Taiping and Zhongye, Lin
Zun arrived at Taiping Island. To commemorate the receipt of the S. S. Taiping, the name of the island was changed to Taping. A 
Taiping Island monument was erected at the wave breakers on the southern tip of the island. At the eastern tip of the island, another 

[…]

[…]
Source: Coast Guard Administration   Date: 98/11/22
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monument inscribed with “Nansha Islands Taiping Island” was erected. After these monuments were built, a receiving ceremony and
flag raising ceremony were held. An administrative office was built on Taiping Island under the jurisdiction of the Guangdong 
Province Government. 
In 1950, people from the Philippines landed on Taiping Island and other islands, wantonly stealing from the phosphorous mines. 
In the 1952 Japan Treaty, Japan relinquished all of its rights, claims, and titles to the Nansha Islands. 
On 5 June 1956, the S. S. Taiping again navigated to the island, erected a monument, and raised a flag, changing its name to the 
“Nansha Defense Zone” and diverting a garrison of naval and land forces to defend this land. 
In 1959, the military officials on the island received a thousand-armed Guanyin Boddhisatva statue from Taiwan for purposes of 
making sacrifices, and erected a Guanyin Temple. 
On 31 October 1960, the original weather station was expanded into a full weather office.  In the same year on September 9, a postal 
service office was added under the jurisdiction of the Kaohsiung postal administration, and in July 1963, it was added to the 
administration of the Taipei City postal service. 
In 1963, the Executive Yuan executive affairs council established a Nansha Development Group at Taiping Island, to conduct waste
iron removal and phosphorous mining, and in 1968 it was expanded to being the Nansha Resource Development Office. 
In October 1967, the China Youth Anti-Communist Patriots Group “Summer Music Activity at the Southern Territory Garrison” 
crafted a “Southern Territory Screen.” 
In 1975, the Government of the Republic of China issued the one and only valid legal warning regarding the Nansha Islands in 
response to incursions by the Philippines, Vietnam, and Malaysia.  
In 1987, the “Taipeng Regional Fisherman Service Station” expanded various kinds of services to the local fishermen. 
On 12 January 1990, Ministry of the Interior department head Wang Xingquan represented Minister Xu Shuide in erecting a 
monument inscribed with the words “Lock and Key to the Southern Territory,” and reiterated the Republic of China’s claim to the
sovereignty of the South China Sea; in the same year on February 16, the Executive Yuan ratified the establishment of an 
administrative committee from Kaohsiung City to accept jurisdiction over Taiping Island, as part of the Kaohsiung City Qijin District, 
and establishing a “Fishery Industry Station.”  
On 16 February 1990, the Executive Yuan ratified the establishment of the Kaohsiung City Administrative Council, which took over
the Taiping Island administration.  
On 12 June 1992, the Ministry of the Interior undertook the reorganization of the Nansha Group.
On 28 January 2000 the Executive Yuan established the Coast Guard Administration, and renamed the existing coast guard units as 
the Directorate General of the Coast Guard, and administered the Nansha Taiping Island, and in peace time conducted legal 
inspections for smuggling, illegal border crossing, and fishery safety missions; during wartime the National Defense Law in Section 4 
Item 2 and the Coast Guard Administration Organizational Law in Section 24 provides: “During time of war or conflict, the Executive 
Yuan shall be empowered to combine it with the combat organization,” and execute missions. 
On 16 August 2003, the Republic of China Minister of the Interior Yu Zhengxian led the Executive Yuan’s Council for Economic 
Planning and Development Deputy Chair Zhang Jingsen, Research, Development and Evaluation Commission Deputy Chair Cai 
Dinggui, and Coast Guard Administration Deputy Director You Ganci, Gaoxiong City Deputy Mayor Lin Yongjian, among other high 
level administrators to the island to conduct a visual inspection, and held a first-class satellite control point construction ground-
breaking ceremony. 
In the middle of December 2005, the Ministry of Defense started work on its Pacific Defense Papers, and at this time of the Projects 
Budget stopped work projects in July of 2006.  In 2007 the Taiping Project was reinstated by the Executive Yuan, and in December 
2007 was completed. Its airport runway’s total length is 1,250 meters, and can accommodate C-130H transport planes, and in the 
future it is planned to be extended to 1,500 meters.  
In 2006, the Government of the Republic of China built a 1,150 meter airport runway on the island to support supply and medical
rescue operations between it and Taiwan, but resulted in a dispute as to whether it would lead to destruction of the island ecosystem, 
and its strategic import led to dissatisfaction among neighboring countries; when the Executive Yuan later passed its budget, work was 
temporarily stopped in July, and the work team returned to Taiwan. 
In 3 March 2007, the Kaohsiung City Government Maritime Office considered the local activities of sea turtles and the importance
international society places on the protection of sea turtles, and relied upon Section 45 of the Fisheries Law to designate a Taiping 
Island sea turtle reproduction area, centered around Taiping Island, and nesting enclosures were placed on the beach and near trees.  
The sea habitat extends from the intertidal and low tide line out to 12 nautical miles. 
In 2007, the “Executive Building and Battlement Projects” were issued from the military administration to shape designs for cannons, 
and authority was given to the southern coastguard administration and Nansha coast guard command. Additionally, on 7 December 
2007 a groundbreaking ceremony was held, and work started on 10 December 2007, with 125 designated work days; due to an 
extension, as of 23 November 2008 it is currently registering for work completion. On December 14 of the same year, the re-inspection 
was completed, and on 25 January 2009, the moving was completed. 
From 2008 to 2010, a pressed brick road will be built on 25 sections along Taiping Island, with an estimated length of 6,945.3 square 
meters. 
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Supplemental Report on Groundwater Resources Analysis of Itu Aba 

 

By Dr. Ryan T. Bailey 

Department of Civil & Environmental Engineering 
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20 April 2016 

 

On 9 March 2016, I submitted a report assessing Itu Aba’s potential groundwater 

resources. Subsequently, I received, among other materials, the Amicus Curiae Submission by 

the Chinese (Taiwan) Society of International Law dated 23 March 2016 and three expert 

reports: Water Quality and Agricultural Environment Survey – Groundwater Quality and 

Hydrology Survey Report by Ta-Wei Chang; Water Quality and Agricultural Environment 

Survey of Taiping Island  The Flora and Vegetation Survey Report by Chien-Fan Chen; and 

Preliminary Studies on the Holocene Geology of Taiping Island by Shou-Yeh Gong and Kuo-

Yen Wei. 

I have carefully examined these materials. They contain no information that causes me to 

question the conclusion stated in my original report that any naturally occurring fresh 

groundwater resources on Itu Aba likely are virtually non-existent.1 If anything, these materials 

suggest that my previous modeling results of Itu Aba’s groundwater resources were too 

optimistic.  

In this Supplemental Report, I address points made in these materials concerning the 

existence and extent of any fresh groundwater on Itu Aba, and the quality and quantity of the 

groundwater.   

                                                           
1 Dr. Ryan T. Bailey, Expert Report on Groundwater Resources Analysis of Itu Aba, 9 March 2016, pp. 9-10. 
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1. The Existence of a Freshwater Lens on Itu Aba 

The authors of Preliminary Studies on the Holocene Geology of Taiping Island state that 

Itu Aba has a “permanent” freshwater lens.2 They do not, however, provide any evidence for this 

statement. The report therefore provides no scientific basis for concluding that Itu Aba has a 

permanent freshwater lens. 

There is ample scientific reason for doubting that a freshwater lens within the subsurface 

of Itu Aba is in fact permanent. As I indicated in my previous report, there are a number of 

important variables that affect the size and permanence of freshwater lenses beneath small coral 

islands like Itu Aba, including rainfall patterns. Itu Aba reportedly experiences distinct wet and 

dry seasons.3 According to the new report, Water Quality and Agricultural Environment Survey – 

Groundwater Quality and Hydrology Survey Report (discussed further below), the rainy season 

on Itu Aba lasts from June to January, and the dry season from February to May.4 This is 

significant because, as explained in my earlier report, periods of little or no rainfall can cause the 

rapid depletion of the lens as fresh groundwater that is not replenished by recharge discharges to 

the ocean. Complete lens depletion for islands like Itu Aba can occur in as little as 2-3 months 

with little or no rainfall.5  

Given that Itu Aba has a dry season that lasts at least four months, it is reasonable to 

conclude to a high degree of scientific certainty that even during normal climactic cycles Itu Aba 

will experience periods during which any freshwater lens beneath it is completely depleted. 

Moreover, given that Itu Aba is subject to periodic El Niño, La Niña cycles during which more 

extended dry periods are likely, it is also reasonable to conclude to a high degree of certainty that 

Itu Aba experiences more prolonged periods during which the freshwater lens would be expected 

to disappear entirely. 

The authors of Preliminary Studies on the Holocene Geology of Taiping Island also 

postulate that “if the freshwater surface is 1 meter above sea level, there will be 40 meters of 

                                                           
2 Shou-Yeh Gong and Kuo-Yen Wei, Preliminary Studies on the Holocene Geology of Taiping Island, p. 1. 
3 Dr. Ryan T. Bailey, Expert Report on Groundwater Resources Analysis of Itu Aba, 9 March 2016, p. 9. 
4 Shou-Yeh Gong and Kuo-Yen Wei, Preliminary Studies on the Holocene Geology of Taiping Island, p. 3. 
5 Dr. Ryan T. Bailey, Expert Report on Groundwater Resources Analysis of Itu Aba, 9 March 2016, p. 9. 
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freshwater below”. This might be read to suggest that any freshwater lens on Itu Aba is thick.6 

However, there is no basis for this suggestion. The authors present no measurements of either the 

height above sea level of the freshwater surface or the thickness of the freshwater lens, and 

therefore the statement regarding the 1:40 ratio does not have any bearing on the existence or 

permanence of a freshwater lens. 

Moreover, the authors of the report fail to state that the freshwater surface on small coral 

islands like Itu Aba is typically only centimeters above sea level. The vast majority of coral 

islands in the Pacific and Indian Oceans have a freshwater lens thickness of less than 20 m, with 

thickness of greater than 10 m occurring only for islands with widths substantially larger than 

that of Itu Aba7. For islands with widths of 300-500 m, the maximum lens thickness is typically 

on the order of 2-4 m, which is based on a freshwater surface of approximately 5-10 cm above 

mean sea level. Even if the “1:40 rule” held true in the case of Itu Aba, the freshwater lens 

thickness would be only a meter or two thick at best. In my original report, I estimated that the 

average thickness of Itu Aba’s freshwater lens is 1.6 m. This suggests that the water level above 

sea level is about 4 cm (0.04 m). 

It also bears note that the “1:40 rule” does not always apply. This occurs, for example, 

when tidal influence causes a thick transition (“mixing”) zone between the freshwater lens and 

the underlying seawater, with a ratio of 1:35 to 1:30 more likely.  

3. The Quality of Itu Aba’s Groundwater 

The Groundwater Quality and Hydrology Survey Report confirms that, at best, only one 

out of four wells on Itu Aba (Well No. 5) has potable freshwater.8 According to the report, the 

measured salt concentration of water drawn from Well No. 5 varied between 418 and 427 mg/L.9  

                                                           
6 Shou-Yeh Gong and Kuo-Yen Wei, Preliminary Studies on the Holocene Geology of Taiping Island, p. 3. 
7 Bailey, R.T., Jenson, J.W., and A. Olsen (2009) Numerical Modeling of Atoll Island Hydrogeology. Groundwater 
47(2) 184-196. 
8 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, pp. 2, 3. 
9 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, p. 2. 
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In my opinion, this measurement of the salt concentration of water drawn from Well No. 

5 is methodologically flawed in at least two respects. According to the report, the water quality 

testing was based on samples drawn on January 22-23.10 This is at the end of the local rainy 

season which reportedly “occurs from June each year to next January”.11 This difference between 

testing the water at the end of the rainy season and at the end of the dry season is significant. For 

objective results, the testing should have been done during the dry season, when the salt 

concentration in the groundwater is certain to be higher (due to the absence of rainwater to 

replenish any freshwater lens). Measuring the salt concentration in the water drawn from Well 

No. 5 during, or at the end of, the dry season would provide a more meaningful indication of 

whether potable freshwater is available on Itu Aba year-round. 

In addition, the report indicates that two samples of the water from Well No. 5 were 

tested. The first sample was tested after the water had been in the well “for some time”; the 

second sample was tested after some undetermined amount of water had been siphoned off and 

the freshwater allowed to “recharge” overnight.12 The tests thus appear to have been performed 

on the “freshest” water available on Itu Aba (and then at the end of the rainy season). A more 

scientifically appropriate way to test water quality would have been to test the water immediately 

after extracting a designated amount of water, e.g. about 2,000 liters, which is the reported 

volume of water extracted daily from the well.  

Moreover, it is significant that even the reported salt concentration of Well No. 5 (418-

427 mg/L) taken under the controlled conditions described above are comparatively high. By 

way of example, water with a chloride content greater than 250 mg/L, which corresponds to 

approximately 455 mg/L of total salt, is designated by the United States Environmental 

Protection Agency as having a “salty taste” (EPA Secondary Drinking Water Standards), and the 

maximum recommended salt concentration in potable water is about 850 mg/L. This may explain 

                                                           
10 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, p. 1. 
11 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, pp. 2, 3. 
12 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, p. 1. 
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why a sign posted near Well No. 5 states that “the water drawn from well no. 5 is potable, yet 

better tasting after desalination.”13   

Further, the reported salt concentrations are inconsistent with an earlier 1994 report 

entitled “Policy Guiding Principles: The Report for the Ecological Environment Survey on South 

Sea” that was referenced in but not attached to the amicus curiae brief. According to the 

translation of that report provided to me, salt concentrations of the groundwater were measured 

at two sites. The results indicated that the salt concentration at the “better” of the two sites 

(which it seems reasonable to conclude corresponds to the location of Well No. 5) was 1.1 ppt, 

while the other was 2.0 ppt. As stated in the last paragraph, the highest limit of freshwater is a 

salt content equal to 850 mg/L, which is 0.85 ppt. Thus, both sites were above the maximum 

allowable salt concentration for potable water, with the second site more than two times the 

limit. 

As regards the water resources in the remaining three wells, the report confirms that they 

are significantly affected by seawater.14 This is predictable because small insular features 

composed of porous sand and coral debris like Itu Aba15 are highly vulnerable to seawater 

infiltration. Because the areas where the other three wells are located contain brackish water, 

Well No. 5 is vulnerable to salinization if too much groundwater is pumped from this well.  

The Groundwater Quality and Hydrology Survey Report states that the average salinity of 

the four operational wells on Itu Aba is “lower than 3%, far below the average salinity of 33% to 

35% of seawater.” 16 In the first place, averaging the salinity of four wells is methodologically 

inappropriate. This has the effect of enhancing the apparent overall quality of the groundwater. 

Best scientific practice dictates that each site be measured and reported separately.  

                                                           
13 Center for Strategic and International Studies, Asia Maritime Transparency Initiative,  
http://amti.csis.org/exploring-itu-aba-virtual-tour-south-china-sea-islet/#18742B6F-9FDC-6796-708C-
81616F0B542C.  
14 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, p. 2. 
15 Shou-Yeh Gong and Kuo-Yen Wei, Preliminary Studies on the Holocene Geology of Taiping Island, p. 3. 
16 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, p. 2. 
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The way in which reported average is presented is also scientifically inappropriate. 

Salinity must be compared to allowable salt concentration in potable water, not to the salt 

concentration of seawater. The report thus compares apples to oranges. Salinity of about 10% 

that of seawater reflects significant salt content that renders water unpotable and unusable for 

most other purposes. Water with such high salt concentration cannot, for example, be used even 

for cooking, cleaning or irrigation. 

4. The Quantity of Itu Aba’s Groundwater 

The Groundwater Quality and Hydrology Survey Report states that Well No. 5 “can 

provide 2 to 3 tons daily” of freshwater.17 Again, no evidence is provided to support this 

statement. There are several factors that indicate that the stated daily amount of freshwater would 

be unsustainable.  

As indicated above, the report explains that water from Well No. 5 was tested only after 

(1) the water had been in the well “for some time”, and (2) the freshwater was allowed to 

“recharge” overnight.18 A meaningful test of the well’s capacity would require testing only after 

the asserted amount (2-3,000 liters) had been pumped from the well. This would indicate 

whether the well could sustain the pumping rate without rendering the water unpotable or 

otherwise unfit for human use. The test should also be conducted during or at the end of the dry 

season, not the rainy season. 

Also, it appears that Well No. 5 is surrounded by Wells Nos. 7, 9 and 10,19 which contain 

only brackish/saline water.20 This suggests that, at best, Itu Aba has only a small pocket of 

freshwater beneath the center of the island (near where Well No. 5 is located) that is surrounded 

by larger pockets of brackish/saline water.  

                                                           
17 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, p. 2. 
18 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, p. 1. 
19 See Map 5 of the Flora and Vegetation Survey Report. 
20 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, p. 2. 
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In this respect, Itu Aba appears to contrast with most coral islands that typically have a 

fresh water lens that extends beneath most of the land surface. In fact, the modeling approach I 

used in my first report assumed that any freshwater lens extended across the whole area of Itu 

Aba. As such, my original calculations on Itu Aba’s fresh groundwater resources (average lens 

thickness of 1.6 m under the center of the island) were too optimistic, over-estimating the 

amount of available fresh groundwater on the island, and a more conservative estimate is 

warranted. As a full freshwater lens does not seem to exist on the island, available modeling 

tools can only provide over-estimates of the amount of fresh groundwater, and a more 

conservative estimate is warranted.  

The Groundwater Quality and Hydrology Survey Report also asserts that “rainwater 

infiltration to the aquifer storage should be sufficient to provide the island population with about 

0.237 million M3 of groundwater.”21 This is not correct. The amount of infiltration cannot be 

equated with the amount of available freshwater. The report ignores the fact, stated in my first 

report, that a large portion of groundwater discharges to the ocean, and does not stay in the 

aquifer. Moreover, the fact that three out of four wells on Itu Aba contain brackish/saline 

groundwater indicates that infiltration is not uniform across the feature. 

4. Conclusion 

 It is my opinion that a sustainable quantity of fresh groundwater does not exist on Itu 

Aba. Based on the field data reported by Taiwan, only a small pocket of fresh groundwater 

exists, and even this water is at the limit of “fresh” (418 mg/L – 427 mg/L, compared to the limit 

of 450 mg/L at which water tastes salty). As this data is based on water quality sampling during 

the rainy season, I conclude that groundwater on Itu Aba during the dry season or drought 

periods most likely contains a salt concentration above that of the freshwater limit, and as such 

groundwater is not a sustainable resource for the island. 

 
Ryan T. Bailey, 20 April 2016  
                                                           
21 Ta-Wei Chang, Water Quality and Agricultural Environment Survey – Groundwater Quality and Hydrology 
Survey Report, p. 3. 
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I. Introduction

My name is Dr. Peter P. Motavalli and I have been a Professor in Soil Nutrient 

Management at the University of Missouri in Columbia, Missouri (U.S.A.) since 1999.1 From 

1994 to 1999, I taught and conducted research on soil nutrient management of Pacific Island 

soils, especially in the region of Micronesia, at the University of Guam. I previously provided a 

report, dated 9 March 2016, analyzing the soil resources and potential for agricultural production 

on Itu Aba. My CV is attached in an appendix to that report. 

I provide this supplemental report to address two documents exhibited to the amicus 

curiae submission by the Chinese (Taiwan) Society of International Law (CSIL), dated 23 March 

2016. In addition to the information I reviewed in the preparation of my first report,2 I have 

reviewed the following additional documents:

a) Zueng-Sang Chen, Brief Report of Soil Resources Survey of Taiping Island
(Exhibit 31) (“the Soil Report”)

b) Office of the President of the Taiwan Authority of China, “Remarks by President 
Ma on Taiping Island” (28 Jan. 2016) (Exhibit 2) (“President Ma’s remarks”)

In this supplemental report, I provide an updated overview of the soil resources on Itu 

Aba, taking into account the new information provided in the documents above. Then, I explain 

some methodological irregularities in the Soil Report presented with the CSIL amicus curiae

submission. Finally, I conclude with a rebuttal of the claims made regarding the feature’s ability 

to support self-sustaining agricultural production.

1 The content of this supplemental report does not reflect the official opinion or views of the University of Missouri. 
Responsibility for the information and views expressed in the report lies entirely with the author.

2 See Annex 879, p. 3.
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II. Supplemental Assessment of the Soil Resources on Itu Aba

Overall, the underlying soil information provided  in the Soil Report is consistent with 

my first report. As I predicted, the Soil Report identifies all three reported soil samples taken on 

Itu Aba as “Entisols.” Entisols are weakly-developed soils of recent origin. The distinguishing 

characteristic of Entisols is that they exhibit little or no evidence of the development of 

pedogenic horizons, or soil layers. 

Because they lack pedogenic horizons, Entisols are typically dominated by the 

characteristics of the parent material. In this case, the Soil Report states that the parent material is 

primarily coral reef rock composed of coralline limestone. As I explained in my first report, 

these types of soils typically exhibit a high pH that poses a constraint for plant nutrition because 

of deficiencies in phosphorus and micronutrients such as copper, iron, manganese and zinc. Also, 

nitrogen loss from ammonia volatilization is also greater in high pH soils.

Entisols are also inhospitable soils for root and plant growth because of their shallow 

nature. (According to the Soil Report, the coral bedrock it located at depths of between 40 and 60 

cm, which is quite shallow in terms of affording medium for substantial plant growth.) With 

fertilization and controlled water supply, some Entisols may be used for some types of 

agriculture, such as rangeland or grazing, but their lack of depth, clay content, and water balance 

limit intensive use of these soils. It is unlikely that roots of any meaningful length exist on Itu 

Aba, given the characteristics of Entisols, despite what the Soil Report appears to state.3 In this 

3 CSIL amicus brief, Exhibit 31, pp. 1-2. The report references “different sizes plant roots” and “high amounts of 
roots” in both types of soil identified. 
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case, the shallow nature of the soil could allow for growth of some non-agricultural native and 

introduced species that are adapted for this type of environment. 

The constraints Entisols typically present for plant growth generally results in low 

litterfall amounts which slows the accumulation of organic matter in the topsoil. The 

accumulation of organic matter on small coral islands like Itu Aba is further limited by the 

continual deposition and removal of sand and other marine sediments due to wave and tidal 

action and strong winds.

Because the Soil Report does not provide any laboratory analysis or information on 

procedures and inputs for their estimates of litterfall (discussed further below), it is difficult to 

ascertain the possible contribution of the soil organic matter in the described pedons to soil 

fertility in this case. Estimating the amount of soil organic matter based merely on a visual 

inspection of soil color, as the Soil Report does, may not be an accurate procedure since soil 

color is affected by several factors other than organic matter content.

Entisols generally are found to have what are known as ochric or anthropic epipedons, a 

superficial soil layer near the surface. According to the Soil Report, all three soil pedons 

examined are classified as having an “ochric epipedon.” This type of epipedon is deemed too 

light, too thin, or too low in organic matter to be classified as any other type of epipedon. 

Essentially, if a soil’s epipedon fails to meet the criteria for any other type of epipedon, it is 

“ochric.”
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In the Soil Report, the soil pedons examined are further classified as belonging to the 

“Udipsamments” or “Quartzipsamments” Great Groups.4 Entisol “Psamments” are dominated by 

unconsolidated sand deposits. As such, they are extremely low in all essential nutrients, 

particularly phosphorus. These types of soils also often have very poor water-holding capacity 

and low nutrient retention which can limit crop growth without supplemental water and nutrient 

amendments.

The fact that coconut may grow wildly on the feature does not change my conclusions 

about the general characteristics of the soil on Itu Aba or the feature’s  likely inability to support 

significant agricultural production. Coconut grows well in shallow, sandy soil. Unlike most other 

food plants, it has adapted well to the suboptimal conditions common to limestone islands.

With respect to President Ma’s remarks about the vegetables growing on Itu Aba’s farm, 

I would expect that this is done using soil amendments (such as imported soil and/or fertilizers). 

The Soil Report’s description of Pedon No. 3, taken from “[f]arm land for different vegetables 

and crops,” identifies that soil as an Entisol with a sandy loam soil texture. Continual agricultural 

production of the types of vegetables identified by President Ma in such soil is not possible with 

soil amendments. The fact that soil in the vegetable beds is of a perceptibly different color than 

other locations on Itu Aba supports the hypothesis that extensive soil amendments have been 

used.

4 The classification of Quartzipsamment and Udipsamment within the Psamment suborder provides further 
information on specific diagnostic features, base status, soil temperature, and soil moisture regimes. Udipsamments 
have a humid soil moisture regime, meaning they are found in humid or subhumid climates, while 
Quartzipsamments have a high quartz content.  
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III. Critique of the Soil Report’s Methodology 

In my opinion, there are at least two significant methodological difficulties with the 

approach adopted in the Soil Report that render inconsistent with scientific best practice. One is 

that the Soil Report does not indicate the precise area on Itu Aba that each pedon represents. The 

report simply states that pedons in the “grass land, coconut field, agricultural field, tropical 

natural forest, and shrubs area” were investigated. Information on the rationale for selecting each 

sampling site would be important for determining how representative each pedon description is 

for an assessment of the overall soil resources on Itu Aba. Moreover, the report references five 

soil pedons but only provides information for three of them, and it is unclear from which area 

they were taken, and whether the photographs included in the report align with the samples 

described above them.

Also, in this field, common procedure for soil surveys is to assess the presence of 

carbonates in the soil, which is important to determine how calcareous the soil is. The Soil 

Report does not provide the results of this test (if it was conducted), and the only reference to the 

calcareous nature of the soil is provided in captions for Pictures 1, 6 and 9. Similarly, it is 

unusual to only perform visual inspection of soil samples. Standard procedure calls for 

laboratory tests that would include soil organic matter content, pH, exchangeable acidity, and 

cation exchange capacity, among others.5 These analyses are important for classification and 

critical to determine potential constraints for plant growth.

5 As my first report states, “an in-depth inventory of the soil resources on Itu Aba Island would be required for a 
more thorough assessment of the suitability of the soil for sustainable agricultural production. This would include a 
detailed soil survey and physical, chemical and biological analysis of soil properties, especially soil properties that 
are important to assess soil fertility for plant growth to produce food.” Annex 879, pp. 3-4 (emphasis added).
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IV. Response to Claims Made Regarding Self-Sustaining Agricultural Production

President Ma’s claims regarding self-sustaining agricultural production on Itu Aba are 

not consistent with my first report but they do not change my conclusions. As mentioned above, 

the Soil Report does not provide sufficiently detailed information, including chemical analyses 

of the soil, to determine potential constraints for plant growth with precision..  

Even without this information, however, we know that generally low limestone features 

with the climate, soil characteristics, and soil distribution of Itu Aba present multiple constraints 

for self-sustaining agricultural production. In my first report, I identified at least five such 

constraints: (1) the dominance of sand in the soil profile, which reduces the capacity of the soil to 

retain water and nutrients; (2) the high pH, calcareous nature of the soils (indicated in a study 

reviewed for my first report); (3) high winds; (4) soil degradation due to intensive cultivation of 

a small area; and (5) the small proportion of land available for any type of agricultural 

production, and even then only with the use of extensive external inputs.6 Additionally, it is 

important to note that soil pedogenic processes occur very slowly and are not likely to affect near 

future agricultural production.  

The Soil Report’s description of the soil on Itu Aba as Entisols of the Udipsamments or 

Quartzipsamments Great Groups with the diagnostic epipedon ochric epipedon are all entirely 

consistent with the conclusion that Itu Aba, like other low coral islands exhibits all these 

constraints for self-sustaining agricultural production.

6 Annex 879, pp. 6-8. Note that litterfall decomposition is not likely sufficient to sustain intensive agricultural
production without external nutrient inputs.
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In conclusion, I affirm the opinion I gave in my first report: that the Entisol soil on Itu 

Aba is calcareous, dominated by sand and coral, with limited soil development, and exhibiting a 

relatively high pH—all of which makes it generally inhospitable to many types of vegetation. 

Other factors present in the soil and on the feature present serious constraints for self-sustaining 

agricultural production.

________________________________

Dr. Peter P. Motavalli, Ph.D.
24 April 2016

Columbia, MO, USA



Annex 913 

“Spratly Islands Initial Stage Installation and Estimated Income & Expenditure Statement”, 
Japanese Ministry of Foreign Affairs Archives, A.4.1.0.2-1-1 Vol. 1, No. 8 (undated) 



Spratly Islands Initial Stage Installation and  
Estimated Income & Expenditure Statement 

I. Installation
1. Facilities 
AMOUNT CATEGORY BREAKDOWN 

K Yen 
2, 400 Wireless Telegraph Room Building: 24 tsubo @ 100 yen per tsubo 
1, 500 Sailors Housing Building: 30 tsubo @ 50 yen per tsubo 
4, 900 Office Staff Housing Building (2 buildings): 42 tsubo @ 

116.66 seen per tsubo 
1, 680 Fishermen Dining Room and 

Kitchen 
Building: 21 tsubo @ 80 yen per tsubo 

1, 000 Infirmary Building: 20 tsubo, 100 yen per tsubo 
3, 000 Pier (width: about 10 shaku; length: 

30 ken) [Translator’s note: 1 shaku 
= approx. 0.99 feet; 1 ken = 5.96 
feet] 

150 yen per 1 ken 

800 Food Storage Building: 10 tsubo @ 80 yen per tsubo 
2, 400 Product Storage Building: 30 tsubo @ 80 yen per tsubo 

500 Drying Area Building: 100 tsubo @ 5 yen per tsubo 



1, 000 Tank (height: about 4 feet 3 tsubo)  
250 Water Storage Tank 50 yen for one unit 

25, 000 Wireless Telegraph Equipment  
4, 000 Machine Gun Stands and Firearms 

Storage
Height: about 28 shaku 6 tsubo 

3, 000 Heavy Machine Guns x 2 1500 yen for one unit 
3, 250 Light Machine Guns x 5 650 yen for one unit 
2, 100 Rifles x 30 70 yen for one unit 

Sub-Total 56, 780   
2. Vessels 
AMOUNT CATEGORY BREAKDOWN 

K Yen 
12, 000 80 h.p. Fishing Boat x 1 Including hull 
9, 250 60 h.p. Fishing Boat x 1  
4, 500 Tub Boat Motor Boat x 1  

    
Total       82, 280   



Total       82, 280   
II. Estimated Income & expenditure *  

1. Operating Expenses (Annual Amount) 
AMOUNT CATEGORY BREAKDOWN 

K Yen 
60, 000 Salaries and Food Expenses Office Staff: 5 members; Fishing Boat 

Crew: 20 members; Contracted 
Fishermen: 50 members 

15, 000 Fuel Expenses For Fishing Boats and Tug Boats 
2, 400 Medical Expenses and Those for 

Consumable Goods 
6, 000 Repair Expenses  
7, 000 Wireless Telegraph Expenses  
6, 000 Miscellaneous Expenses   

Total       96, 400   



2. Business Income  
AMOUNT CATEGORY BREAKDOWN 

K Yen 
37, 000 Trocas Shell: 47,000 kin at 64 yen 

per 100 kin [Translator’s note: 1 
kin = approx. 0.6 kg] 

10 kin collected per fishermen per day. 
The work lasted for 9 months.  

35, 500 Hirose Shell: 142,000 kin at 25 yen 
per 100 kin  

# of Workers: 70 workers.  
189,000 kin collected in on year.  

Total       72, 500   
Net Loss       900   

200K yen is to be reserved as the capital, and 100K yen is to be paid, as a result, the fixed capital is to 
be 82,680 yen 82,280 yen and the working capital is to be 17,720 yen. For the 2nd phase, it is planned 
to procure refrigeration equipment to catch tunas and other fishes as well.  

CONFIDENTIAL 
Original Domicile Address, Professional History  

Original Domicile:  <illegible> 
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