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Estimation of anthropogenic impact to mangrove watershed in Okinawa by using 8°N

OFerdouse Zaman Tanu, Yasuhiro Asakura, Ko Hinokidani, Toru Miyata, Satoshi Takahashi, and
Yasuhiro Nakanishi (Tokyo Univ. of Agric.)

Introduction: Mangroves, a complex ecosystem linking the biogeochemistry among land, ocean
and fresh water, has recently been focused as a potential indicator of long term eutrophication
assessment in coastal areas (Gritcan et al., 2016). Isotopic analysis of mangroves leaf §°N has
successfully reflected the sign of source nitrogen whether of natural or anthropogenic origin (Fry et al.,
2006). Authors had already found higher values of mangroves leaf 5°N significantly different from
those in non-mangroves both on Okinawa and Ishigaki islands (unpublished data). Henceforth, current
research of determining *°N of NOs-N in mangrove watersheds as well as tree leaves grown along
the watershed has been conducted to assume the magnitude of human impacts to mangroves in
Okinawa.

Materials and Methods: Mangrove and non-mangrove leaves and water samples were collected
from four watershed areas known as Kesaji river, Okukubi river, Manko lake and Southern Manko
lake in Okinawa. Leaves after drying and grinding and water samples were analyzed by Isotopic Ratio
Mass Spectrometer (IRMS) to determine °N. To analyze "N in NOs-N, a recently proposed
acetone method (Huber, 2011) was slightly modified to overcome some obstacles regarding the water
samples.

Results and Discussion: The modified pretreatment process of water sample obtained satisfactory
result by using standard KNOs solution (std. 0.06 %o). The outcome of combustion efficiency and
amount dependency of obtained nitrate salt from sample by IRMS were also in good consideration.
The higher value of 8°N in NOs-N (9 to 14 %o) and mangrove leaves (3 to 10 %o) compared to
non-mangroves (-1.4 to 3 %o) disclosed a mark of anthropogenically formed active nitrogen in
sampling watershed. Moreover, there was no consistent correlation found between the 5N in
mangrove leaves and those in NOs-N in related stream water by simple statistical analysis might be
due to the fact that the isotopic abundance of mangrove leaves was the sign of long term nitrogen
absorption history, whereas, the diurnal tidal action, precipitation, complex cycling of nutrients by
microbial interaction, continuous mixing of N-enriched excreta on forest floor made it practically
difficult to show consistent relationship at a certain time. Nevertheless, the maximum average values
of "N in both leaf (around 9 %o) and water sample (around 11%o) has been found in the largest
Manko and Southern Manko lake watershed combinedly (38.2 km?) associated with urbanized area in
Okinawa. In conclusion, as the mostly stressed island by human disturbances among all mangroves in
Japan (Okinawa Prefecture 2015) the results of 6"°N of samples exposed a clear hint of mangroves
capability of absorbing and purifying enriched reactive nitrogen from surrounding watershed flowing
down towards mangroves from anthropogenically influenced upstream area in Okinawa island.
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Recolonization of Mollusc Assemblages in Restored Mangroves Interrupted by Typhoon
Chan-hom in the Philippines

Severino G. Salmo IIl ( Ateneo De Manila University; University of the Ryukyus)

ABSTRACT

The effects of a catastrophic typhoon on mollusc assemblages in mangrove plantations of
different ages were investigated. Molluscs were sampled from infaunal, epifaunal and arboreal
assemblages of mangrove stands in Lingayen Gulf, northwest Philippines. Prior to the occurrence of the
typhoon, there were clear positive trajectory patterns in the complexity of mollusc assemblages with
stand age of mangrove forests. This was observed in species composition through the succession in
dominance from pioneer to seral or putative climax species, and assemblage type. However, the
occurrence of the typhoon altered the vegetation and sediment conditions (reduced tree density and
canopy cover resulted to an increased temperature and reduced redox). Shifts in species composition
and dominant species from mature mangrove-associated species (pre-typhoon) to an abrupt return in
dominance of pioneer species (post-typhoon) were observed but were more evident in older stands than
in intermediate-aged stands. The reduced presence and activities of molluscs (i.e. as bioturbation) may
have contributed to the delayed recovery of mangroves. The prospects for recovery of the system to
pre-typhoon levels are therefore uncertain where the re-establishment of edaphic mollusc assemblages
appears to be highly dependent on the recovery of vegetation and sediment conditions.

Keywords: mangrove, restoration trajectory, mollusc assemblage, disturbance, typhoon, Philippines
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Heavy Metal Retention and Resorption in the Mangrove Avicennia marina (Forsk.)
as Adaptation Strategy in Mining-Contaminated Sediments
Luisito L. Capua Jr. (Ateneo De Manila University) and Severino G. Salmo 111 (Ateneo De Manila
University; University of the Ryukyus)

The sediments in Lake Uacon, Zambales (central Luzon, Philippines) are severely
contaminated by mining effluents, particularly Copper (Cu; 16 ppm) and Nickel (Ni; 767
ppm). Among mangrove species, Avicennia marina (Forsk.) is known to absorb high
concentrations of HMs but is not clear how it can survive a HM-contaminated environment.
In this study, we assessed the retention and resorption of Cu and Ni in the sediments, roots
and leaves in A. marina and compared among trees, saplings and seedlings. The retention and
resorption of HMs were evaluated through Biological Concentration Factor (BCF; the ratio of
HM concentrations between roots and sediments), Translocation Factor (TF; the ratio of HM
concentrations between leaves and roots), and Biological Accumulation Coefficient (BAC;
ratio of HM concentrations between leaves and sediments). Results showed high BCF (8 to
75), TF (39 to 74) and BAC (3 to 56) indicating that A. marina effectively retain and resorb
the HMs. These continuous retention and resorption serves as an adaptation strategy for A.
marina to survive the contaminated sediments, and more importantly, limits the spread of
HMs in the adjacent environment.
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The Role of Vegetation and Sediment Properties in the Adaptability of Mangroves Against

Sea Level Rise

Vanessa E. Malapit (Ateneo De Manila University) and Severino G. Salmo |l (Ateneo De Manila
University; University of the Ryukyus )

ABSTRACT

Mangrove forests, particularly those located in coastal fringes, are vulnerable to sea level rise
(SLR). Depending on the status of ecosystem health, mangroves have the capacity to adapt and
mitigate the impacts of SLR using various bio-physical processes. If the sediment supply and the litter
production are sufficient to maintain the elevation capital, then it can compensate SLR, otherwise it will
be submerged. In this study, we determined and assessed the rate of change in sediment surface
elevation in Calapan City, Oriental Mindoro, Philippines. The changes in elevation were measured
(using rod Surface Elevation Table; rSET) in four representative sampling sites traversing seaward to
landward transect. The rate of elevation change was also tested for correlation with vegetation and
sediment attributes. Results showed that the rate of surface elevation change ranged from -4.71 cm yr?
(seaward) to -0.92 cm yr (landward), implying vulnerability to SLR but were more apparent in SW. The
SW sites have lower canopy cover, lower organic matter, and more expose to tidal actions. In contrast,
the midward (MW) and landward (LW) sites showed less vulnerability as compared to SW sites because
of better vegetation and sediment conditions, and less exposure to tide. Our findings imply that
mangroves in Silonay, even though looks healthy, are generally vulnerable to submergence. Only
around 30% of the forests are considered adaptive to SLR. The results of this study could be used as
basis for conservation and in developing possible adaptation and mitigation strategies against SLR.

Keywords: mangrove, surface elevation, adaptation, vulnerability, sea level rise, Philippines
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et.al. 1997. Currents and sediment transport in mangrove forest, ECSS, 44, 301-310.
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PK) ol & kel (PC DA RENIZ HRRE) 12, SMEICETLE T, ThEh 5 KT ORE
L7z, &7 1y bo 1FEMOMAEEZIE, PR 2% 0.98+£0.86cm, - 0.82+1.37, PC 7% 0.88+
0.82, 0,18%0.79 (1 4K) . 0.40+0.25, PS A% - 0.28%+0.68, - 0.0470.36, PK 7% - 0.18+1.85,
-0.14+1.37 C. Rhizophora Rt CHERE, Sonneratia & Bruguiera ¥V CIREMHENICH D Z
EDMERR SN, B, PE X AF 27 VAINIHICH VD | JRIRIEEN 5m &8 2 % 72 OELHIT
TR E TE o Tz,

PE Tl R. apiculata DAl ZHEBENH LD T2, £ OSKREE L k@ 2 b OBtk & o7
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Fujimoto, K. et al. 1999. Ecological Research 14: 409-413. Fujimoto, K. et al. 2015. Open Journal Forestry 5: 48-56. J#AS
R 2016. AAMB AR KM 90: 101. IPCC 2013. http://www.ipce.ch/report/ars/wgl/
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