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Concentration of Organic and Inorganic Material 

in the Surface Skin at the Equator, 155°W* 

Satoshi N1sHIZAWA** 

Faculty of Fisheries, Hokkaido University, Hakodate 

Abstract 

One set of samples taken at the equator 155°W from the surface skin and three 
su!Jsurface microlayers (5, 10 and 50 cm below the sea surface) was examined. Par
ticulate organic carbon and nitrogen in the skin sample were one order of magnitude 
higher in conentration than in the bulk. Ammonia and nitrate were also significantly 
more concentrated in the skin. 

On September 30, 1969, the Hakuho-Maru in her KI-I-69-4 Cruise crossed the equator 

along the 155°W meridian line. It was bright and calm, and a long train of slight swell was 

gently marching south-east on the glassy sea surface. A small life boat was lowered and left 

the mother ship vdndward. The sea surface as observed from the boat was covered by 

patches of slick materi~1 of various dimensions, and spotted with a good number of "Jack

sail-by-the-wind''. We stopped about one mile apart from the Hakuho-Maru, and skimmed the 

surface film from the boat using a circular Garrett screen (16 mesh) 50 cm in diameter, spending 

one and a half hours for collecting 5 liters of skin water. Simultaneously, subsurface water 

samples from 5, 10, and 50 cm below the sea surface were directly siphoned over board into 

polyethylene bottles through a vinyl tubing, the end of which was connected to a glass tube 

fixed onto a stylofoam float and dipped vertically down to respective depths. During the 

sampling time, the sea surface condition changed frequently because at least several bands 

of dense slick passed through the boat. 

The collected samples were filtered 'aboard the Hakuho-Maru through Whatman GF/C 

filters, and the materials filtered off were frozen at -20°C until later analyses. The fil

trates were immediately analysed for inorganic components. The subsamples for dissolved 

organic carbon were sealed in. ampoules after driving .out inorganic carbon and adding an 

oxidant reagent. Particulate organic carbon (P 0 C) and nitrogen (P 0 N) were measured 

by the author using a Hitachi 026 CHN Analyzer. Mr. T. Nakamoto measured chlorophyll a 

and pheopigments by the fluorometry (Yentsch and Menzel, 1963) using a Hitachi FPL-2 

Fluorometer. Dr. N. Ogura analysed dissolved organic carbon (D 0 C) by the method of 

Menzel and Vaccaro (1964), and ammonia by the method of Sagi (1966). Dr. A. Hattori anal

ysed nitrate and nitrite using the methods of Wood et al. ( 1967) and Bendschncider and 

Robinson ( 1952), respectively. 

The results of these analyses are shown in Table 1. The high concentrations of nit-
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Table 1. Concentrations of particulate and dissolved materials in the sea surface 
skin and in near surface micro-layers observed on September 30, 1969 
at the equator 155°W. 

Depth 

P 0 C in 1ig/l 

P 0 Nin µg/l 
Chlorophyll a in 11g/l 
Pheopigments in 11g/l 
D 0 C in mg/I 
NH 1 in 11g·-at N/I 
N02 in µg-at N/I 
N03 in 11g-at N/I 

Skin 

418 
38.5 

0.173 
0.242 
1.42 
0.65 
0.12 
3.2 

5 cm 

39.8 
5.6 
0.091 
Q.119 
0.83 
0.14 
0.12 
2.6 

10 cm 50 cm 

43.4 55.1 
7.4 6.8 
0.094 0.087 
0.088 0.082 
0.95 0.97 
0.12 0.14 
0.12 0.14 
3.0 2.8 

----------------------

rate more than 2.5µg-at N/l in all the observed layers suggest that the present area was 

within the equatorial convergence zone. Inorganic nitrogen compounds except nitrite were 

higher in concentration in the skin sample than in the bulk water, and within the bulk wa

ter down to 50 cm all the nitrogen compounds were nearly uniform in vertical distribution. 

The concentration factor of ammonia in the skin sample relative to the bulk water was 4. 6. 

Dissolved organic carbon in the skin sample was 1.42 mg/l and the concentration factor in 

the skin sample was 1.5. Particulate carbon and nitrogen were most remarkably concen

trated in the skin sample, and nearly one order of magnitude higher in concentration than 

in the bulk water. Phytoplankton pigments were also more concentrated in the skin sample. 

but the concentration factors were about 2. 

C/N 1·atio in the skin sample was 11.8, and significantly higher than the ratios in the 

bulk, i. e., 6-8. A more striking difference was found in carbon/chlorophyll a ratio ; 2,420 in 

the skin sample and 434-635 in the bulk water. 

These results are in good agreement with the observations made by Williams (1967) 

in Peru offing. Similar observations made by Taguchi and Nakajima (1971) in Japanese 

coastal embayments were highly variable with respect to sampling time and position, and 

the concentration factors were generally much lower than those obtained here. This would 

probably reflect the general difference in the scale or mechanism of vertical circulation of 

the surface water between small embayments and open waters. There still remains a con

sistent result that particulate and dissolved organic materials tend to accumulate in the 

surface microlayer less than 150 µ which is the approximate thickness of water sampled by 

the Garrett screen (Garrett, 1965). 

The author thanks Drs. Hattori, and Ogura, and Mr. Nakamoto for their kind cooperation. 
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