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GIS-based analysis of the spatial-temporal variation of phytoplankton in the

Western Guangdong Waters
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Abstract : Based on the 4 cruises investigation data of phytoplankton in the Western Guangdong Waters from 1998 to 1999, we
analyzed and simulated the spatial-temporal distribution patterns and the density center variations of phytoplankton cell
abundance in the area with the linear interpolation method supported by Geographical Information System (GIS).

Our results indicated that there was a distinctive spatial-temporal distribution of the phytoplankton in the Western
Guangdong Waters. It had a similar distribution pattern in spring., autumn and winter with a higher cell abundance in the
northern region than the southern region, or a higher cell abundance in the inshore waters than the offshore waters. The
density areas in above 3 seasons all occurred in the inshore waters from Dianbai County to Chuanshan Islands of Taishan city.
The density area in winter covered the largest region with the highest cell abundance. followed by autumn. However, the
average phytoplankton cell abundance in all the regions were 412. 70X 10'ind/m” in winter and 149. 75X 10*ind/m’ in autumn.
Differing greatly from the 3 seasons mentioned above, the density area in summer occurred in a narrow area of southern side of
Chuanshan Islands. The cell abundance in the density area was higher than 20X 10*ind/m?® while it was less than 20X 10%*ind/m’
in the most part of the other areas. The average cell abundance was 15. 64 X 10'ind/m®, the lowest in the seasons. The seasonal

variation of the phytoplankton cell abundance in the Western Guangdong Waters showed a trend of winter > autumn > spring
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> summer. Species succession during the year highlighted different dominant species in different seasons. The dominant
species in spring, summer, autumn, and winter were Eucampia zoodiacus, Chaetoceros curvisetus and Skeletonema costatum
(Ecotype: coastal warm-water species and inshore widespread species), Thalassionema frauenfeldii, Navicula subminuscula,
Oscillatoria sp. » Thalassionema nitzschioides and Skeletonema costatum (Ecotype: estuary low salinity species. offshore low
nitzschioides, Thalassiosira subtilis, Thalassionema

salinity species and inshore widespread species ), Thalassionema

frauenfeldii and Navicula subminuscula (Ecotype: offshore low salinity species and oceanic widespread species) and
Thalassiosira subtilis and Detonula pumila (Ecotype: oceanic widespread species), respectively. With the cell abundance of
1295.3 X 10*ind/m® and 29.5% of the total abundance., Thalassiosira subtilis was the most abundant species, followed by
Eucampia zoodiacus (955. 0% 10%ind/m?® and 21. 8% of the total).

Our studies on the density center showed the geographical positions of the density center in spring, autumn and winter
were close to each other without any obvious excursion, but in summer the density center shifted significantly to the southeast
of the investigation region. From spring to summer, the density center shifted east of 24. 74" in longitude and south of 15. 74

in latitude, and from summer to autumn, the density center shifted west of 16. 48" in longitude and north of 16. 78" in latitude.

Key words :GIS; phytoplankton; spatial-temporal distribution; density center; Western Guangdong Waters
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Table 1 The main dominant species of phytoplankton in the West Guangdong Waters

Season Main predominant species Ecotype
Sori Eucampia zoodiacus, Chaetoceros N Coastal warm-water
Spring . ! . . . .
curvisetus Skeletonema costatum species and inshore widespread species
Thalassionema frauenfeldii, Navicula .
Summer subminuscula, Oscillatoria sp. » Thalassionema  Estuary low salinity species, offshore low salinity species and
nitzschioides Skeletonema costatum inshore widespread species
Thalassionema nitzschioides -
- o . . o . N Offshore low salinity
Autumn Thalassiosira subtilis, Thalassionema frauenfeldii i . . .
o ) species and oceanic widespread species
Navicula subminuscula
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