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Effects of these pesticides are not limited to organisms at 

the top of the food chain. It has been reported by Wurster (3) that 

even a few ppb of DDT in the water can decrease photosynthesis in 

some marine phytoplankton. 
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According to Johnson (4) the oxygen in the atmosphere results 

partly from photodissociation of water vapor but mainly from photo

synthesis in excess of decay. Unlike land plants, phytoplankton are 

unable to utilize to maximum efficiency high light intensities; there

fore, net oxygen production per unit area is lower in the marine 

environment (4). However, what the natural oceanic phytoplankton 

environment lacks in average net production per unit area is compensated 

by its total size. It is now apparent that the oceans in their entirety 

are at least 2-3 times more productive than all the land masses 

together (5). 

Many herbicides such as acylanilides, phenylureas, and triazines 

are potent inhibitors of photosynthesis. Wessels and Van der Veen (6) 

first discovered that monuron and other substituted phenylureas were 

powerful inhibitors of the Hill reaction. The inhibition of photo

synthesis by pyriclor has been studied by Meikle (7). The inhibitory 

effect of herbicides on photoreactions has been reviewed by Moreland 

(8). Work done by Lawler and Rogers (9) suggested that in certain 

varieties of barley, DDT affected the light reaction in photosynthesis. 

Bollen (10) has also documented interactions between pesticides and 

soil microorganisms. 

Many of the same relationships that exist between soil micro

organisms aruJ �!�)�e�s�t�~�~�s� m.ay_e_xJst betHecn aouatic microarganjsT.s_and 
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pesticides. It is the purpose of this paper to review the inter-

actions of pesticides and phytoplankton. 
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II. OCCURRENCE AND PERSISTENCE OF PESTICIDES 

IN AQUATIC ENVIRONMENTS 

Environmental contamination may be classified as intentional 

(direct) or unintentional (indirect) contamination. Table I reproduced 

from Ware and Roan (11) shows a further classification of sources of 

pesticides in the aquatic environment. 

TABLE 1 

SOURCES OF PESTICIDES IN THE AQUATIC ENVIRONMENT 

A. Intentional introductions 
1. Control of objectional flora and/or fauna 
2. Industri81 wa~te~ 

a. Pesticide manufacturers and formulators 
b. Food industry 
c. Moth-proofing industry 

3. Disposal of unused materials 
4. On-site field cleaning of application, mixing, and dipping 

equipment 
5. Disposal of commodities with excessive residues 
6. Decontamination procedures 

B. Unintentional introductions 
1. Drift from pesticide applications to control objectional 

flora or fauna 
2. Secondary relocation from target area via natural wind and 

water erosion 
3. Irrigation soil water from target areas 
4. Accidents involving water-borne cargo 
5. Application accidents involving missed targets or improper 

chemicals 

A study of the persistence of pesticides in river waters by 

Eichelberger and Lichtenberg (12) was conducted to investigate the 

~~==============~===========-================================-========*-=== 
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stability of some common pesticides in raw river water. Also an 

effort was made to identify the chemical or biological degradation 

products. The following pesticides were studied at concentrations 

of 10 lJg/liter: 

Organochlorine 

BHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Telodrin 
Endosulfan 
Dieldrin 
DDE 
DDT 
DDD 
Chlordane 
Endrin 

Organophosphorus 

Parathion 
Azodrin 
Methyl parathion 
Malathion 
Ethion 
Trithion 
Fenthion 
Dimethoate 
Merphos 

Carbamates 

Sevin 
Zectran 
Baygon 
Mesurol 
Matacil 
Monuron 
Fenuron 

Of the organochlorine compounds tested no measurable degradation 

or chemical change was observed for BHC, heptachlor epoxide, dieldrin, 

DDE, DDT, DDD, and endrin. Aldrin underwent epaxidation to form diel-

drin. The only orgm1ophosphorusoompound that remained stable was 

azodrin. All the carbamate compounds were greatly changed after one 

week, and all but Baygon were completely lost after eight weeks. At 

eight weeks, only 5 percent of the Baygon remained, the rest having 

been hydrolyzed to its phenol. 

The results of a synoptic survey by the Public Health Service 

of pesticide pollution in various U.S. rivers in 1964 reported by 

Weaver, Gunnerson, Breidenbach, and Lichtenberg (13). The surveillance 

was for nine chlorinated hydrocarbon pesticides: dieldrin, endrin, 

DDT, DDE, DDD, aldrin, heptachlor, heptachlor epoxide and BHC. 
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In order of decreasing frequency of occurrence, dieldrin, 

endrin, DDT, and DDE were found in all major river basins. Heptachlor 

and aldrin were less abundant. DDD W?S detected at only one sampling 

station; presumptive evidence of BHC was observed at only one station, 

and there was no indication of heptachlor epoxide seen at any station. 

It was thought that the lack of detection of the latter three compounds 

may have been due to low sensitivity of the analytical procedures. 

Research conducted by Woodwell, Wurster, and Isaacson (14) 

established that DDT residues (including DDT + DDE + DDD) in the soil 

of a salt marsh- on the south shore of Long Island averaged more than 

13 pounds per acre. 

The annual use of DDT in the United States has declined in 

the past decade. However~ research performed hy Cox (15) rP,vealeo 

total concentrations of DDT residues in phytoplankton were approximately 

three times greater in later samples from the period of 1955 to 1969. 

Karinen, Lamberton, Stewart and Terriere (16) studied the 

persistence of carbaryl in the marine estuarine environment. They 

concluded that at low temperatures and under conditions which prevented 

adsorption by mud, carbaryl was degraded slowly, persisting only for 

several weeks. One of the products of decomposition under these 

conditions wasl-naphthol which is as toxic as the carbaryl to some 

aquatic species. 

It has been reported by Risebrough (17) that polychlorinated 

biphenyls, chlorinated hydrocarbons which are extensively used ln 

industry and agricultur~ are now widely distributed in marine ecosystems. 

F~~==========================================~===============·=-======~=== 
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Results indicated that wind transport can account for the observed 

distribution of DDT compounds in California waters and that the amount 

of chlorinated hydrocarbons entering the tropical Atlantic as fallout 

from the northeast Trades is comparable to that entering the sea from 

a major river system. 

Further studies of the occurrence and persistence of pesticides , 

have been done by Faust and Suffet (18) and Cope (19). 


