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Abstract
Biological criteria and shore morphology do not lie. Therefore, they are key elements for a proper reconstruction of sea level changes
during the last 500 years. The elements have to be observed, understood, documented and dated. Having done so in the Maldives,
Bangladesh, Goa (India), Fiji and New Caledonia, a new picture emerged. Sea level is not at all in a rapidly rising mode in the
equatorial region, rather it is in opposed phase with the well-known climate changes of the Northern Hemisphere. The main driving
force is changes in Earth’s rate of rotation as a function of planetary-solar interaction with the Earth’s systems.

Keywords: Observational facts; Absence of frightening sea level rise; Truths from corals, trees and vegetation; Rotational eustasy.
Introduction
On the 26 of September last year, it was exactly 30 year since we
could read in the Australian magazine Canberra Times that all the
1196 atoll islands of the Maldives would be submerged in 30 years.
With time, the truth was revealed: not a single island has been
submerged and sea is not in a rapidly rising mode as claimed by the
IPCC (e.g. 2013) and its proponents.
In year 2000, we launched an international research project: The
Maldives International Sea Level Project (Mörner, 2004a, 2007a,
2011, 2017a; Mörner et al., 2004). With respect to detailed shore
morphological studies it was soon obvious that sea level was not at all
in a rapidly rising mode; falling in the 1970s and remaining virtually
stable for the last 40 years.
The whole idea of a presently rapidly sea level threatening to
submerge low-lying coastal areas and island was revealed to be ―the
Greatest Lie Ever Told‖ (Mörner, 2007b).
This called for verification in other parts of the oceans. Special field
studies were therefore conducted in Bangladesh (Mörner, 2010a),
Qatar (2015a), Goa in southwest India (Mörner, 2017b), the Fiji
Islands (Mörner, 2017c; Mörner and Matlack-Klein, 2017a) and
Ouvéa Island in New Caledonia (Mörner, 2018a). Also, other sites
were included (e.g. Mörner, 2016). A summary of the field
observational data has been presented in Mörner (2019,
Supplementary Material). In this paper, I will focus on a few relevant
observational facts in biology and morphology, noting that trees and
corals do not lie, nor do morphological structures – but they all have to
be observed, understood, documented and dated.
The Maldives
Our investigation included the submarine shorelines from the
postglacial sea level rise (Rufin-Soler et al., 2014), the last 5000 years
(Mörner, 2007a) and the last 500 years (Mörner, 2011, 2016, 2019).
In this paper I will discuss the last 500 years’ records and show a few
relevant examples.
There was a skeleton of a woman – ―the Reef Woman‖ of the
Maldives – found in the reef of Lhosfushi (Mörner, 2017a). She was
lying on an old beach of the same level as today’s beach. Her feet
were cut off indicating a murder. The bones were dated at AD 1150,
which is the time of the Muslim takeover of the Maldives.
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The first message is that sea level was at the same position 850 years ago
as it is today. Hence, there is nothing special with present day sea level
changes. The second message (from the related shore morphology and
stratigraphy) is that skeleton was covered by a 60 cm sea level rise in the
13th century, and then by a sequence of sea level oscillations: a +60 cm
level in the 17th century, a low level in the 18th century, a +20 cm high in
the 19th and 20th centuries, a drop in sea level of about 20 cm at around
1970 and virtually stable sea level conditions in the last 40 years.
Already at our first expedition in 2000, I noted that the present active
beach was located shortly below a subrecent beach, now left for
overgrowing and weathering (Mörner et al., 2004; Mörner, 2007a, 2007b).
The abandoned beach was located about 20 cm higher than the present
beach; indicating a fall in sea level which was likely to have occurred in
the middle to end of the previous century. Local fishermen informed us
that this lowering in sea level was recorded by them to have occurred in
the 1970s. This invalidated all talk about an on-going rapidly rising sea
level in the Maldives. The field evidence is overwhelming as illustrated by
Figs. 1-4, demonstrating this late 20th century drop in sea level as
registered in coastal morphology.

Fig. 1. A common view of the shores of the atoll islands of the Maldives:
(1) a prominent notch from the sea level position prior to the 20 cm fall at
about 1970, (2) the abandoned shore segment in the process of being
overgrown by creepers, and (3) the present, post-1970, washing limit
(from Mörner, 2007b, 2011, 2016).
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Viligili Island lies just to the west of Male, the capital of the Maldives. On
the shallow gravelly beach, a tree was standing in a very delicate position
– the slightest rise in sea level, and it would be gone (Fig. 5). This implied
that it was an excellent marker that sea level cannot have been raising in
the last 50-70 years (as stated in my project report of 2000 to the
Government of Male). In 2003, we returned for a video documentation by
the Danish TV (Mortensen, 2004), and found the tree lying flat. My first
reaction was ―so, I was wrong‖. But when I asked the locals ―when did the
sea take the tree‖. They answered (with surprise): ―It was not the sea. It
was pulled down by a group of Australian scientists‖ (Mörner, 2007b,
2011). This truly shameful act became to core of a British theatre play
(Bean, 2011).

Fig. 2. The Maldives. Shore morphology recording double sea levels
typical for many shores around the Maldives: (A) an old (pre-1970)
beach of weathered coral fragments and shells (dark) in the process of
becoming overgrown (the shore notch is marked by a red arrow), and
(B) a recent, post-1970, beach of presently active wave actions (from
Mörner, 2007b), indicating a drop in sea level of about 20 cm at
around 1970.

Fig. 3. A double rock-cut platform: (A) a 20 cm higher platform,
abandoned and weathered, and an active platform, fresh an unweathered without signs of advancement inland (from Mörner, 2016).

Fig. 4. The shore on Minicoy (the southernmost island in the
Laccadive Islands) with a local man pointing at the position of the
shore in his youth, now abandoned by the sea and overgrown by
creepers (Ipomea biloba) with a sharp boundary to the present
washing limit (from Mörner, 2011, 2016, 2017b; photo: N.F. MunchPetersen, 1992).
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Fig. 5. The famous tree on Viligili Island in the Maldives (Mortensen,
2004; Mörner, 2007b, 2011; Bean, 2011), which was vandalized “by a
group of Australian scientists” in 2003.
Bangladesh
This investigation (Mörner, 2010a) includes the remarkable evidence from
a group of trees. On the beach there are remains of numerous dead trees
sticking out of the beach at low tide (Fig. 6). At my first visit, there were
people taking it as evidence of a recent rise in sea level. I noted the
horizontal roots 60-80 cm over the ground, which revealed that we were
dealing with mangrove trees once covered by intertidal must just over the
horizontal roots (Fig. 6b). The origin of the ―drawn forest‖ was severe
coastal erosion at the Sidar Cyclone in 2007, and by no means any sea
level rise. The trees were telling the truth.

Fig. 6. The tree of truth in Bangladesh (Mörner, 2010a, 2016; Mörner and
Finkl, 2018). The remains of a dead forest stick out of the mudflat at low
tide (a). The horizontal roots hanging 60-80 cm above the mudflat indicate
that we are dealing with mangrove trees, which grow with a mud cover up
above the roots as shown in the left photo (b). This gives evidence of a
recent erosion by the Sidar Cyclone in 2007, and by no means any sea
level rise.
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Goa, India
In Goa, we have a very complete record of sea level change during the
last 500 years (Mörner, 2017b, 2019): a +60 cm beach from the 17th
century, a sea level well below the present in the 18th century with
buildings from about 1750 below the present sea level, and a 20 cm
drop in sea level in 1955-1962 excellently recorded in shore
morphology but also shown in the Mumbai tide gauge record (Mörner,
2010a, 2017b). In this paper I will examine the message from an old
panting in the Archaeological Museum in Old Goa (Fig. 7).
The painting shows two stages in the evolution of the city; one graded
to a high sea level (A) and one graded to a much lower sea level (B).
Obviously we are dealing with the situation during the 17th century
(A) and the 18th century (B) in perfect agreement with the observed
and dated +60 cm high sea level in the 17th century and the sea level
well below the present one in the 18th century (Mörner, 2017b). It is,
of course, quite remarkable that this was so well captured in an ancient
painting, probably dating to the mid 18th century (Fig. 7).
Fig. 8. Double biomarkers of mean high-tide level in subrecent time at
Denerau on Viti Levu Island (from Mörner and Matlack-Klein, 2017a).
The upper level (yellow) is marked by dead shells, and the lower (red) by
living shells. The change in level records a sea level drop of about 10-20
cm in subrecent time (the last 70 years).

Fig. 7. Ancient painting of the City of Old Goa (Mörner, 2017b). It
shows two stages of the city extension: Old Goa of the 17 th century
(A1) with city wall (A2) and abandoned harbour with ship wreaks
(A3), and Old Goa of the 18th century with a new extension of
buildings and the city wall (B1), a much lower sea shore (B2) and
buildings along a new and lower shore level (B3, B4, B5). The
painting was probably made in the mid 18th century. It gives evidence
of two sea levels; a higher one in the 17th century and a lower one in
the 18th century.

The Fiji Islands
From the Fiji Islands, we have another quite complete record of the
sea level changes during the last 500 years (Mörner, 2017c, 2019;
Mörner and Matlack-Klein, 2017a, 2017b): a +70 cm level in the 17th
century, a -70-100 cm in the 18th century, a +20-30 cm level in the
early 19th century, a 20 cm drop in sea level in the late 20th century,
and quite stable sea level conditions in the last 20-50 years. In this
paper, I will return to biological criteria for the last 70 years.
In the mid to late 20th century sea level dropped by 10-20 cm and then
remained constant up to the present as recorded by a dead and alive
biomarkers of the mean high-tide level (Fig. 8), and the sea level
forced growth of corals (Fig. 9).
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Fig. 9. The coral died by a sea level drop dated at younger than 1955 (red
dot gives position of dated sample) and since then the coral has not been
able to grow upwards due to stable sea level conditions forcing the coral to
grow laterally into a microatoll (from Mörner and Matlack-Klein, 2017a,
2017c; Mörner, 2017c, 2019). The limit for coral growth seems to be 40
cm below low tide level (as measured at site).
Similar microatolls with a dead centre and presently laterally growing
corals were found at several places on different island of the Yasawa
Islands. It gives evidence of fully stable sea level conditions during the
last 50 years. In an open letter to the Prime Minister of Fiji and the
President of the COP23 conference, we urged him to listen to his own
field evidence in the Fiji Islands, indicating no rise in sea level, and to be
faithful to the message from the Fiji corals indicating full sea level
stability in the last 50 years (Mörner and Matlack-Klein, 2017c).

Ouvéa Island in New Caledonia
In the Ouvéa Island in New Caledonia, I have another excellent record sea
level changes in the last 500 years (Mörner, 2018a, 2019): an excellent
+70 cm high sea level (obviously of the 17th century), a +20-40 cm level in
the late 19th to early 20th century, a 20 cm drop in sea level in subrecent
time, and stable sea level conditions in present time. The evidence of
present day sea level stability is exceptionally well recorded in coastal
morphology (Fig. 1 of Mörner, 2018a).

Conclusions
The reconstruction of past to present sea level changes is vital for
meaningful predictions of changes likely to occur in the near future.
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There are many different ways of assessing the sea level changes,
however (e.g. Mörner, 2004b, 2010b, 2018b, 2018c). Serious problems
often occur with respect to psychology, preconceived ideas,
uncertainties, lack of field data, etc. In the present sea level studies
everything is based on painstaking field data in the Maldives,
Bangladesh, Goa (India), the Fiji Island and New Caledonia (all
documented and published separately). In this paper emphasis is
placed on a skeleton, a vandalized tree, a mangrove forest, an ancient
paining, corals and indisputable shore morphological evidence, all of
which provide evidence-based facts of true sea level changes and
where it is correct to claim that ―trees and corals do not lie‖.
The sea level changes documented in the five equatorial sites
investigated (Mörner, 2019, 2018a, 2017c, 2017b) are so similar that
they can easily be combined into one sea level curve (Fig. 10A)
composed of 6 elements:
1. A +60-70 cm high sea level in the 17th century (i.e. in the
Maunder Minimum period with Little Ice Age climatic conditions
in the Northern Hemisphere)
2. A -70 ±30 cm low sea level in the 18th century (i.e. in the warm
period in the Northern Hemisphere)
3. A +20-30 cm high sea level in the early 19th century (i.e. the
Dalton Minimum period with Little Ice Age climatic conditions
in the Northern Hemisphere)
4. Stable (or possible slowly rising) sea level conditions in the late
19th and early 20th (i.e. in the recovery period after the Little Ice
Ages in the Northern Hemisphere)
5. A 20 cm drop in sea level in the mid 20th century (i.e. at the
cooling phase after the 1930-1950 warm period in the Northern
Hemisphere)
6. Quite stable sea level conditions in the last 50-70 years (i.e.
during the period when sea level was rising at a mean rate of 1.1
±0.2 mm/yr in the northern Hemisphere).
These sea level changes cannot be understood in terms of glacial
eustasy (or thermal effects), only in terms of rotational eustasy
(Mörner, 2017c, 2018a), a new observationally based theory fully
presented in Mörner (2019).
The observed sea level changes in Northwest Europe (e.g. Mörner
2016) are shown in Fig. 10B. It shows a completely different – rather
opposed – picture. Here we can observe the main climatic changes
(Mörner, 2019).
The changes in Earth’s rate of rotation recorded in the expansion and
contraction of Earth’s equatorial bulge at Grand Solar Minima and
Maxim, respectively, are driven by external forces from planetary beat
on the Sun, the Earth and the Earth-Moon system as further
demonstrated elsewhere (Mörner, 2019, 2015b).

Fig. 10. Sea level changes in the last 500 years. A: the equatorial curve
here presented, which is dominated by rotational eustasy
(expansion/contraction of the equatorial bulge as a function of changes
in Earth’s rate of rotation). Red star marks a tsunami event in the
Indian Ocean (Mörner, et al., 2008; Mörner, 2017b, 2018a). B: the
northwest European sea level curve dominated by climate and glacial
eustasy.
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The Swedish poet Tomas Tranströmer, Nobel Prize Winner 2011, wrote
(1989): “The truth lies on the ground but no one dares to grasp it”. This
is just what the science of sea level changes is about: to reveal the truth
lying on (and in) the ground. This paper offers a short collection of such
evidence emerging out of the ground itself.
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