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Abstract

Some groups of marine algae, particularly calcareous red algae (Rhodophyta), absorb calcium ions
from seawater and generate calcium carbonate in algal bodies, thereby forming large reefs. However,
these algal reefs are little known in terms of their biological composition and ecological importance.
Many pollutants are discharged into these habitats, causing algae death and destruction of the ecosystem.
Guangyi, located in northwestern Taiwan, is in relatively better condition in terms of algae growth rate
and coverage. The range of algal reef distribution is about two kilometers starting from the southern part
of Hsiaofanli Creek and ending at northern outlet of Hsinwu Creek. The sizes of the algal reefs along
those areas are about few to 500 meters wide and one to few meters in depth. To understand heavy metal
contents of the algal reef areas, five sampling lines in Guanyin, northwestern Taiwan, and two sampling
lines for controling in Qianshui Bay, north Taiwan, were sampled. In total, 115 samplings of 32 heavy
metal contents were measured by X-ray fluorescence. Multivariate statistical analysis, classification and
ordination were used for the quantitative analysis of the 26 heavy metal contents principal component
analysis and cluster analysis. This has confirmed several main elements for discussion. Heavy metal
contents of algal reef in the low tidal zone and near-shore areas were not the same. According to soil
heavy metal content standards and classification of Taiwan, copper (Cu), zinc (Zn), chromium (Cr) and
arsenic (As) concentration in samplings of Guanyin algal reef were at fifth grades, indicating pollutions.
Calcium (Ca) is a reef composition element, and there is high purity calcium in Qianshui Bay, north
Taiwan. Strontium (Sr), titanium (Ti), thorium (Th), zirconium (Zr) in reef algae of Guanyin, northwest
Taiwan, were higher than the control samplings of Qianshui Bay, north Taiwan, indicating external
sources of strontium, titanium, thorium, zirconium elements in Guanyin Coast.
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Fig. 1. Sampling lines at algal reefs of Guanyin in northwest coast of Taiwan.
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Fig. 2. Sampling lines at algal reefs of Qianshui Bay in north coast of Taiwan.
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Fig. 3. Samplings of linel & line5 at algal reefs in Guanyin coast of Taiwan.
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Fig. 4. Samplings of line2, 3, 4 at algal reefs in Guanyin coast of Taiwan.
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Table 3. Eigenvalues of 26 heavy metal contents in 115 samplings
Axis1l Axis2 Axis3 Axis4 Axis5 Axis6 Axis7 Axis8 Axis9 Axis10
Eigenvalues 5.117 4.009 3.024 2.487 1.563 1.349 1.064 1.019 0.915 0.824
Percentage 19.682 15419 11.629 9.565 6.013 5.187 4.091 3.921 3.518 3.167
Cum. Percentage 19.682 35.101 46.731 56.296 62.309 67.496 71586 75.507 79.025 82.192
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Fig. 5. Ordination of 26 heavy metal contents at 115 samplings along the first two PCA axes.
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Fig. 6. Ordination eigenvectors of 26 heavy metal contents at 115 samplings along the first two PCA

axes.
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Fig. 7. A dendrogram showing weighed pair-group method with the mean character difference of

samplings among 26 heavy metal contents.
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