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Biochemical o~gen consumption (BOO) in the waters of 

Georges Bank and American Shelf is determined at different 

depths between the surface and 200 m. The mean biochemical 

o~gen consumption rate (0) is 0.14. The obtained values (0) 

refleot 1118 rat •. of d8oomposi tion of organio matt er in the 

plankton. On the average, according to all the data, the 

concentration of easily assimilated organi~ matter in tsrms of 

o~gsn is 1.61 mg O~l on the Georges Bank and 1.43 mg O2/1 

on the American Shelf which corresponds to 0.54 and 0.48 mg 

0/1. 

INrRODUOTIOB 

Decomposition of organio matter in the wster is acoompanied 

by o~gen consumption which allows to determine a decomposition 

rate and the quantity of mineralized organic matter in terms of 

biochemical o~gen consumption (BOO). 

IlATBRIAL AID METHODS 

A total of 57 stations for BOC determinstions were made 

in the &rea of Georges Bank and American Shelf in June. August 
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and October 1972. ~he samples were collected at the depths of 

0, 10, 20, 30, 50, 75, 100, 150 and 200 m and in pre-bottom 

la~er as well, when the depth was 200 m or less. ~he samples 

were exposed in the dark in 0.5 1 bottles under 20 ± 1°C tempera

ture. BOC was determined twice in 5 and 10 ~s after the 

beginning of the experiment. Determinations were made repeated

l~. O~gen conoentration"" was determined b~ WiDkler method 

in the water samples of 0.1 1 in volume. ~he samples were 

titrated b~ 0.01 ~posulphite, the burette scale point being 

0.02 mg. 

RESUurS AND DISCUSSION 

~he decrease of absolute o~gen consumption rate in time 

could be observed at the majorit~ of statiohs. ~his allowed 

us to use the following equation in the treatment of the data: 

where BOCt is o~gen consumption at time t, 

BOCcompl. a~sl~~~i~~ o~gen consumption,at the beginning of 

~ is a constant of the o~gen consumption rate 

t is the time of sample exposure. 

A oonstant of consumption rate (K) can be easil~ calculated 

according to the formula: 

where 

BOCt1 and BOCt2 are the indices of consumption during the 

exposure times tl and t2 aocordingl~" (Alekin, 1970). 

Basing on the data obtained, the values of K were 

determined. ~he existing knowledge suggests that the stable, 

difficult to oxidize organic matter is accumulated with depth. 

~herefore K must decrease with depth. However, our calculations 
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show that K has a wide range of values both at the same station, 

and in different areas (table 1). The values of K are so widely 

scattered that nc regularity oan be observed. Nevertheless, the 

values of K refleot 1I1e rate D': a.coDlpoB1t1on of. the plankton (Riley, 

1941) : larger values of K are reoorded within the intermediate 

layers during the intensive plankton development and later in 

pre-bottom layers. 

Por analysis the results were grouped by the layers 0-30 

(surface layer with maximum photosynthesis), 30-100 (interae

diate) and 100-200 (prebottom) for the Georges Bank and the 

American Shelf (table 2). 

On the average, oxygen consumption rate (K) is the same 

for Georges Bank and the American Shelf and is 0.14 when the 

observed values fluctuate between 0.032 and 0.436. 

In literature the values of K fluctuating within a conside

rable range which depends on the nature of oxidizing organic 

matter are given. Thus, Ostapenya (1971) gives the K value of 

0.07 for the tropicsl Atlantic; Keys et al. (1935) gives 0.20 

for the Atlantic. 

To compsre the dsta obtained in different areas and layers, 

the values of biochemical oxygen consumption were calculated 

for the first twenty four hours (tables 1, 2). The values of 

oxygen consumption fluotuated within the range of 0.03 and 

0.74 mg O.g/l.. In October it was impossible to determine the 

oxygen consumption for the surface Isyer at the stations made 

on the Nuntucket Shoals, because the results cannot be 

described by the equation of the first order reaction. In 

control samples the beginning of nitrification process was 

recorded in 5-7 dsys. In genersl, oxygen consumption somewhat 

decreased with the depth. 

Scopintzev (1948) recommends to be very careful when 

using the dsta on biochemical oxygen consumption with the aim 

of characterizing the dynamics of organic matter decomposition 

in the sea water. The results giving the quantity of easily 

assimilated organic matter would be more representative if 
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expressed in terms of BOOcompl. 

The organio matter dissolved in water is represented 

b7 two fraotions. One is easily assimilsted by water organisms 

which surve to transfer the energy aooumulated in organio 

matter to food chain. The second one represents stable difficult 

to oxidise organic matter practioally not assimilated by 

water organisms, therefore, its participation rate in the 

production prooess is negligible. A task of caloulating the 

oontribution of easily assimilated organic matter therefore 

seems of interest. 

To assess the quantity of organic metter acoessible 

to the water micro flora the values of BOOcompl. were caloulat

ed (tables 1, 2). The distribution of the quantity of easily 

oxidized organic matter approximately corresponds to that 
, 

of the oxygen consumption values. 

On the average, aooording to all the data, the ooncentra

tion of easily assimilated organio metter in terms of oxygen 

is 1.43 mg O2/1 over the American Shelf and 1.61 mg O2/1 on 

the Georges Bank. The oxygen equivalent of organic ~tter 

equal to 1.50 mg 02/mg (Skopintzev, 1950) and oarbon content 

in organic matter of 50% give a oonoentration of easily 

oxidized substance in terms of carbon of 0.48 mg/O/l over the 

American Shelf and of 0.54 mg 0/1 on the Georges Bank. It is 

of interest to compare this value with total organio matter. 

The concentration of orgsnic matter in the ocean is approximat~ly 

the samB in different areas and at different depths (0.5-3.0 

mg 0/1) (Menzel 1969; Menzel, Ryther, 1964; Plunkett, Rakestraw, 

1955; Skopintzev et al., 1966). The value of 1.75 mg 0/1 

gives the contribution of organic matter accessible to water 

heterotrophs equal to 27% over the American Shelf and to 

31% on the Georges Bank. 
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COHCLUSIOIllS 

1. The rate at biochemical o~gen consumption (c) tluctu

ated within a wide range at 0.032 and 0.436, the mean value 

at 0.14 being the same both tor the American Shelt and 

Georges Bank. 

The values ot c retlect a seasonal character ot development 

and decomposition in the plankton. 

2. Biochemical o~gen consumption during the tirst twenty 

tour hours tluctuated between 0.03 and 0.74 mg O2/1, the mean 

value being 0.47 mg O2/1 on the Georges Bank and 0.36 mg 

O2/1 on the Amerioan Shelt. 

3. The contribution ot organic metter accessible to water 

heterotrophs is 0.54 mg C/l on the Georges Bank and 0.48 

mg C/l on the American Shelt. 
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Table 1 

Boe (mg 02/1) and the constant of o>;ygen consumption 

by the depths at separate stations 

Depth American ah. ~st;88l JUne Depth ,. GecirdliBalil< (st.34l JUliIi 
BOe5 BOK10 '0 BOecompl. 'BOO' ' BOO"· 'BOO . '0 'BOO ' 'BOO' 

1 510 co.pl. 1 

0 1.59 2.07 0.103 2.30 0.46 0 1.22 2.06 0.032 3.92 0.27 

10 1.39 1.67 0.139 1.74 0.49 10 1.52 2.24 0.064 2.92 O.OW 

20 1.59 1.60 0.409 1.61 0.97 20 5.42 5.82 0.226 5.89 2.36 
30 1.73 1,.83 0.248 1.88 0.83 

30 1.60 1.66 0.289 1.72 0.82 50 1.90 1.92 0.396 2.02 0.40 

40 1.49 1.89 0.114 2.04 0.47 75 1.94 2.34 0.137 2.46 0.66 

100 1.62 2.04 0.134 2.06 0.61 

150 3.32 3.53 0.240 3.57 1.43 

175 0.97 1.44 0.063 1.87 0.26 

Table 2 

Mean weighted value of BOC (mg O2/1) and(O) by the layers 

on the American Shelf and Georges Bank 

June . ' . A!jtWit October Layers 
BOC1 BOC5 ' 'BOOcoapl 0 BOe1 BOe 'BOC~oapl 0 BOO1 

'BOO BOCcompl 00 5 5 

Aaer1can She 1 f 

0-30 0.46 1.34 1.66 0.144 0.38 1.46 1.66 0.156 021 

30-100 0.36 1.19 1.64 0.112 0.44 1.16 1.34 0.172 0.03 0.16 p.40 0.044 

100-200 0.31 0.86 1.02 0.160 0.18 0.70 1.27 0.069 

Mean 0.38 1.13 1.44 0.134 0.33 1.11 1.42 0.151 

G e 0 r g e 8 Ban I< 

0-30 0.74 2.09 2.56 0.148 0.54 1.52 1.79 0.156 0.43 1.24 1.57 0.136 

30-100 0.70 1.97 2.24 0.156 0.46 1.20 1.43 0.167 0.21 0.74 1.12 0.080 

100-200 0.67 1.76 2.04 0.173 0.34 0.89 1.00 0.186 0.10 0.37 0.74 0.062 

Mean 0.70 1.94 2.28 0.154 0.45 1.20 1.41 0.165 0.25 0.78 1.14 0.100 
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