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Organic Matter in Sea Water of Palao, South Sea

by
Sigeru MoToDA
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With 3 text-figures.

It is so far known that the sea water decreases its pH during the storage
. in dark room owing to the respiration of plankton organisms. This decrease -
of pH, however, continues until after the death and decay of plankton due to
the biological oxydation of organic matter produced by the dissolution of
plankton. The organic matter in such a case is called by ATKINS “respirable
organic matter.”*

In the present work the respirable organic matter in the sea water of Palao,
South Sea, was estimated at the following three stations.

St. 1; Mangrove swamp near the laboratory of the Palao Tropical Biolo-
gical Station.

St. 2; Rebugoru Passage in Iwayama Bay.

St. 3: Open sea off barrier reef of I'alao Port.
The water was sampled about 20 litres always in daytime from the surface of
the sea (except third observation) and the bottles were at once covered
with black clothes. In laboratory the bottles were stored air-tight and placed
in dark room. The water was sampled from the bottle through a siphon at
intervals of a few days and oxygen content was determined by ordinary
WINKLER’s method and pH value was determined colorimetrically. After taking
water, the space, resulted at the top of bottle, was filled up with liquid paraffin.
- The results of the first observations on the sea water of the three stations
are shown in the following table and. graph. The water of the mangrove
swamp and the bay consumed all oxygen in the bottles during about one
month, while the water of open sea consumed but a little, i. e. it reached to
the minimum of 2.2 cc/f after 36 days. After the consuming power was exhausted,
the oxygen content in bottles showed a slight increase, probably owing to the
invasion from without.

© * ATKINS, W. R. G. 1921. Jour. Mar. Biol. Assoc., Vol. 12, pp. 772-748.

Trans. Sapporo Nat. Hist. Soc., Vol. XVI, Pt. 2, 1940.
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Date of Og (c¢/)) pH Water
temp.

Duration of storage

Bay and estimation

mangrove| Open sea| (1935) ?;:r%mve Bay |Open sea zllvg;lgrove Bay | Open sea bolt?]e
swamp P P

1 days | 2 days Jul. 4 3.4 4.0 4.1 8.05 8.20 8.25
10 ” } & S ? 13 2.3 2.8 3.6 8.00 8.10 8.20 27.4 C
20 ” |21 7 ? 23 0.6 1.2 3.0 7.80 7.95 8.10 26.7 C
30 o 3 7 Aug. 2 o.1 0.2 2.5 7.60 7.70 8.10 28.1 C
3 ” |32 7 ”3 o.I o.I —_ 7.60 7.70 — 28.4 C
32 ” |33 ”» ” 4 o.1 o.1 —_ 7.60 7.65 — 28.2C
34 ” |35 7 ” 6 o.I 0.I 2.3 7.55 7.60 8.10 28.3C
35 ” (36 ” S ¢ 0.1 o.1 2.2 7.55 7.60 8.07 28.3 C
37 ” |38 ” » 9 0.2 o.1 2.2 7.50 7.60 8.00 287 C
38 ” 39 " ” 10 0.6 —_ 2.3 below 7.5 —_ 8.00 27.7C
39 " |40 7 S ¢ 0.8 o.I 2.4 below 7.5{ 7.50 8.10 27.2C
40 7 41 7 ” 12 — — 2.4 — — 8.05V 28.2C

Water was sampled on Jul. 2. at open sea and on Jul. 3. at bay and mangrove swamp.
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The second observations made on the water of the bay and the open sea,

showed similar results, namely the organic matter is richer in the bay than
in the open sea.
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Duration of storage Date of Oy (ccfl) pH Yt\a,?x:;.r
estimation in
Bay Open sea (1935) Bay Open sea Bay Open sea bottle
Sept. 11 4.1 8.35
” 14 4.2 8.30
8 days 11 days ” 22 3.3 3.8 8.30 8.30 - 29.6 C
27 7 30 7 Oct. 11 1.0 2.7 8.10 8.25 27.5 C
38 7 41 7 ” 22 0.2 — — - —
41 7 44 " ” 25 o.1 2.5 8.00 8.15 28.5 C
4z 7 45 7 ” 26 o.1 — 7.97 — —
43 7 46 7 ” 27 0.2 — 7.95 — 27.5 C
49 7 52 ”» Nov. 2 .2 2.5 7.75 8.05 27.6 C
58 7 61 ” L § — 2.5 — 8.05 282 C

Water was sampled on Sept. 11. at open sea and on Sept. 14. at bay.
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ArTkins, having made observations at Plymouth, reported that the change of pH
value of sea water during storage was usually most rapid in the coastal
region and decreased in rapidity seawards.

The third observations were made vertically (o, 25, 50, 100, 150, 200,
and 300 metres) in the open sea, sampling about 500 cc of water from
each depth. From the below table and graph it can be seen that the waters
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of 25 and 50 metre layers show least consumption, i. e. only 0.3-0.2 cc// after 15
days, accompanying no change of pH. The water of layers deeper than 150 metres
showed a remarkable consumption, e. g. the water of 150 metres consumed
oxygen of 2.8 cc// by 15th day, and pH decreased more than 0.59. These
results do not approximate to those of ATkINs in which the richest layer of
organic matter was found to be in 20-25 metre depth.

vat
Duration | Date of Og(ccfl) pH :2/;;\‘
of estimation i
O | 25 | 50 [100 [150 (200 (300 |O | 25 | 50 [100 |150 |200 [300 in
storage (1936) m m m m  m m] m m wm m m m m| m| bottle

Sept. 21 |4.3{4.3]|4.2|38|3.2]24]|1.9|8.37/8.37/8.35/8.27 8.09[8.00 7.95 |-
5 days ”  26|35|41|40| 34| 23| 1.8)1.6|8338.35/g.35/8.25/8.05 | 8.00 | 7.95 | 29.4 C
10 ” Oct. T 28| 40| 4.0|3.1|06]|0.3]|0.4 |8.208.35 8.35/8.157.78 | 7.75 | 7.50 | 28.7 C

1 ” » 6 |28|40{40] 330403 ]|0.3|8.128.358.35| 8.15/below below below | 27.4 C
5 4.0 | 4. 33 4 3 3 435 35 5' 7.5 | 7.5 | 7.5

Oxygen content (¢¢//)

Duration of storage (days)
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