THE ECOLOGY OF A RESERVIOR

When most people think of bacteria, they think of diseases. They might therefore consider that Albert Schweitzer was carry​ing "reverence for life" too far when this philosophic medical missionary applied his tolerance to the bacterial world. But one need not be a philosopher to have high regard for these ancient wonders of the microcosm. One need only be: (1) a bit thirsty and (2) inquisitive about the natural processes that provide us with clean drinking water.                           .

To many of us a reservoir — that intricate ecological system from' which we draw our precious water — exists only as "the other end of the faucet". Or perhaps it is a scenic view beyond the pines on a deserted way. In either case, it is usually thought of as a healthy reservoir only in terms of bacteria being absent. Yet, should the faucet someday run dry or the scenis view become a blight, the reason might conceivably be found in a simple fact: bacteria, necessary to the reservoir's well-being, had ceased to do their work effectively.

The problem of maintaining our reservoirs in a healthy con​dition is quickly assuming major proportions in our society. Mi​croscopic plants known as algae, which can compete with some forms of bacteria for essential nutriment, are the most common cause of public concern, and their presence in large numbers is usually used by the scientist as an indicator that all is not well with a reservoir, that it is growing old and senile. Foul odors and taste in drinking water supplies, clogged filters in water treat​ment plants, increased costs of water treatment, frossly impaired appearance of valuable lakes, depletion of dissolved oxygen in water (and therefore the depletion of important fish population), -and greatly diminished land values — these are but a few conse​quences of the growth of large numbers of algae and the senility of water. They are sufficient, however, to warn us that our own physical, economic, recreational, and even esthetic lives are in​tricately bound up with microbiological processes that govern the life and death of our reservoirs.

In the waters of a reservoir there are complex, dynamic inte​ractions of physical, chemical and biological factors. These act over time to minimize the accumulation of free organic material in the stored water. Such organic material is always present, since much of it comes from the cellular debris of algae that li​ve and die in the reservoirs. But algae are not the only source. Other organisms and organic materials — such as leaves, commer​cial fertilizers, pesticides, and dead animals — are continually in​troduced into the reservoir by wind, stream, animals, and, of course, by man.

A significant portion of all organic material found suspended in the water or in the muck at the bottom of a reservoir, whether that material originated within the reservoir or outside of it, is cellulose. Cellulose is a complex chemical compound found in the cell walls of most plants. It is of special significance because it is not easily degraded, or transformed, into less complex compo​unds. But if the cellulose in a reservoir were not degreaded in some fashion, it would go on accumulating until, much like a municipal dump overflowing the city, it replaced the water.

The cellulolytic bacteria are among the few organisms present in the depths of a reservoir's waters that can accomplish this necessary degradation. Meanwhile, various other bacteria decom​pose the remaining non-cellulose debris.

The bacteria can accomplish the decomposition of organic ma​terial that settles on the reservoir bottom would seem to obviate any fears that the reservior must quickly choke itself with deb​ris. But, in fact, this decomposition ushers in even more imme​diate threats to the life of the reservoir. Just as microorganisms present within the specialized stomachs of cows, rabbits, and sheep digest the cellulose of grass and leaf, thereby providing these animals with essential nutrients, bacteria working within the bowels of a reservoir release into the overlaying waters equ​ally significant nutrients. In turn, these nutrients are largely taken up by those very algae that increase in number by feeding on the rich chemical feed. When these microscopic organisms die and settle to the bottom of the reservoir, the decomposition cycle begins all over again. Thus, year by year, the water becomes in​creasingly unfit for human use.

