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Abstract

A Key step in the restoration of rivers and lakes is to identify the major pollutants such as mi-
cro-organisms, oil, and of course chemicals, so that the source can be identified and remedies can
be devised. A general method for rapidly monitoring pollutants of micrometer scale is still lacking.
We use 4D digital holographic microscope with point laser source to study the typical water sam-
ple taking from Pearl River within Guangzhou. Copepods, rotifer, mineralized skeleton of radio-
larian protozoa, dead cells, micro-oil drops are identified. The speeds of copepod and rotifer are
measured to be 280 and 100 micrometer per second. The hazard of high-density micro-oil drops is
noted.
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Figure 1. 4Deep Cuvette microscope (left image). Dimensions: 190 x 90 x 40 mmg3; 525 g
with a 12 x 12 x 45 mm?3 quartz cuvette and an image volume of 5 microliters. The cuvette
containing a water sample is inserted into the white square hole. Schematic of its hardware
(center) in comparison with a conventional microscope (right)
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Figure 2. Swimming of copepod. It is a combination of two frames within
1.144 second, in which time the organism propelled itself 325 micrometers
for a swim speed of 283 micrometers/sec
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Figure 3. Shell of a Radiolarian sp. found in the Pearl River estuary, likely washed in
from the ocean. Right image is used for comparison, taken from webpage [8]
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Figure 4. Some of the hundreds of different skeleton shells of Radiolarian, taken from
webpage [8]
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Figure 5. Left: Two exposures of a diatom in the Pearl River. Right: A rotifer imaged in the Yangtze River
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Figure 6. Chains of diatoms. Left: Pearl River (the big blob in the left upper corner is
an air bubble on the cuvette surface); Right: A similar experiment at Yangtze River
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Figure 7. Phase images of cells
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Figure 8. Phase images of oil drops. The scale bars are 50mm (left) and 100 mm (right)
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Figure 9. The phase change through an oil drop. The horizontal axis is the pene-

tration depth through the oil drop (z)
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