
References 

Anraku,M.: Influences of the Cape Cod Canal on the hydrography and on the copepods in 
Buzzards Bay and Cape Cod Bay, Massachusetts. II. Respiration and feeding. Limno!. 
Oceanogr. 9, 195-206 (1964) 

Bannister, T. T. : Production equations in terms of chlQrophyll concentration, quantum yield, 
and upper limit to production. Limno!. Oceanogr. 19, 1-12 (1974) 

Bannister, T. T.: A general theory of steady state phytoplankton growth in a nutrient 
saturated mixed layer. Linmo!. Oceanogr. 19, 13-30 (1974a) 

Bannister,T.T.: Reply to comment by G. A. Riley. Limnol. Oceanogr. 20, 152-153 (1975) 
Beklemishev,C. W.: Superfluous feeding of marine herbivorous zooplankton. Rapp. 

P.-V.Reun., Cons. Perm. Int. Explor. Mer. 153, 108-113 (1962) 
Berman,M.S., Richman,S.: The feeding behavior of Daphnia pulex from Lake Winnebago, 

Wisc. Limno!. Oceanogr. 19, 105-109 (1974) 
Bertalanffy, L. von: Quantitative laws in metabolism and growth. Quart. Rev. Bio!. 32, 217-

231 (1957) 
Bertalanffy,L. von: General System Theory. New York: George Braziller Inc. 1968,289 pp. 
Bigelow,H.B., Schroeder,W.C.: Fishes of the Gulf of Maine. Fishery Bull. of the Fish and 

Wildlife Service 74' (i953) 
Blaxter,l H. S. : The feeding of herring larvae and their ecology in relation to feeding. In: 

Calif. Cooperative Oceanic Fisheries Investigations Reports, 1965, Vol. X 
Bowditch,N.: American Practical Navigator. Washington, D.C. U.S. Govt. Printing Office, 

U.S. Navy Hydrographic Office Pub. 9 (1958) 
Burgis, M. J.: The effect of temperature on the development time of eggs of 7hermocyclops sp., 

a tropical cyclopoid copepod from Lake George, Uganda. Limnol. Oceanogr. 15, 742-747 
(1970) 

Burkholder,P. R., Doheny, T. E. : Proximate analysis and amino acid composition of some 
marine phytoplankton and bacteria. Mar. Lab., Town of Hempstead, N.Y., Dept. of 
Conservation and Waterways. 8 (1972) 

Butler,E.I., Corner,E.D.S., Marshall,S.M.: On the nutrition and metabolism of zcoplank
ton. VI. Feeding efficiency of Calanus in terms of nitrogen and phosphorus. J. Mar. Bio!. 
Assoc. U. K. 49, 977-1001 (1969) 

Butler, E. I., Corner,E. D. S., Marshall, S. M. : On the nutrition and metabolism of zooplank
ton. VII. Seasonal survey of nitrogen and phosphorus excretion by Calanus in the Clyde 
Sea area. J. Mar. BioI. Assoc. U. K. 50, 525-560 (1970) 

Callen, H. B.: Thermodynamics. New York: Wiley 1963, Chaps. 1,2 
Canale,R.P., Hineman,D.F., Nachiappan,S.: A biological production model for Grand 

Transverse Bay. Univ. Mich., Sea Grant Prog. Tech. Rep. 37 (1974) 
Carpenter, E.J., Guillard, R. R. L.: Intraspecific differences in nitrate half-saturation con

stants for three species of marine phytoplankton. Ecology 52, 183-185 (1971) 
Collins,B.P.: Suspended material transport in lower Narragansett Bay and Western R. I. 

Sound. M. S. Thesis, Univ. R. I., Kingston, Rhode Island (1974) 
Comita,G.W., Comita,lJ.: Egg production in 7lgriopus brevicornis. Some Contemp. Stud. 

Mar. Sci. 171-185 (1966) 
Conover,R.J.: Oceanography of Long Island Sound. VI. Biology of Acartia clausi and A. 

tonsa. Bull. Bing. Ocean. ColI. 15, 156-233 (1956) 



References 201 

Conover, R.J.: Regional and seasonal variation in the respiration rate of marine copepods. 
Limnol. Oceanogr. 4, 259-268 (1959) 

Conover, R.J.: The feeding behavior and respiration of some marine planktonic crustacea. 
BioI. Bllii. 119, 399--415 (1960) 

Conover,R.J.: Food relations and nutrition of zooplankton. Exp. Mar. Eco!., NaIT. Mar. 
Lab., Univ. R. I., Kingston, Rhode Island. Occasional Pub!. No.2. Feb. (1964) 

Conover, R.J.: Assimilation of organic matter by zooplankton. Limnol. Oceanogr. 11,338-
345 (1966) 

Conover, R.J.: Factors affecting the assimilation of organic matter by zooplankton and the 
question of superfluous feeding. Limnol. Oceanogr. 11, 346-354 (1966a) 

Conover, R.J.: Zooplankton-Life in a nutritionally dilute environment. Am. Zoologist 8, 
107-118 (1968) 

Conover,R.J., Corner,E.D.S.: Respiration and nitrogen excretion by some marine zoo
plankton in relation to their life cycle. J. Mar. BioI. Assoc. U.K. 48, 49-75. (1968) 

Corner, E. D. S.: Laboratory studies related to zooplankton production in the sea. In: 
Edwards, R. W., Garrod,}. D. (eds.). Conservation and Productivity of Natural Waters. 
Symp. Zool. Soc. Lond. 29. New York: Academic 1972, pp. 185-201 

Corner,E.D.S., CoweY,C.B., Marshall,S.M.: On the nutrition and metabolism of zoo plank
ton. III. Nitrogen excretion by Calanus. J. Mar. BioI. Assoc. U.K. 45, 429--442 (1965) 

Corner,E.D.S., Davis,A.G.: Plankton as a factor in the nitrogen and phosphorus cycles in 
the sea. Advan. Mar. BioI. 9, 101-204 (1971) 

Corner,E.D.S., Newell,B.S.: On the nutrition and metabolism of zooplankton. IV. The 
forms of nitrogen excreted by Calanus. J. Mar. BioI. Assoc. U.K. 47, 113-120 (1976) 

Coughlan,}., Ansell, A. D.: A direct method for determining the pumping rate of siphonate 
bivalves. J. Con. Int. Explor. Mer. 29, 205-213 (1964) 

Cronin,}. (ed.): Estuarine Research. Proc. 2nd Int. Est. Res. Lonf., Myrtle Beach, S.c. 1973. 
New York: Academic 1975, Vols. 1 and 2 

Curl,H.: Analysis of carbon in marine plankton organisms. J. Mar. Res. 20,181-188 (1962) 
Cushing,D.H.: On the nature of production in the sea. Fish. Invest., Ser. II, 22,1-40 (1959) 
Cushing,D.H.: The work of grazing in the sea. In: Crisp,D.J. (ed.) Grazing in Terrestrial 

and Marine Environments. London: Blackwell Sci. Pub!. 1964, pp. 207-225 
Cushing,D.H.: Grazing by herbivorous copepods in the sea. J. Cons. Perm. Int. Explor. Mer 

32, 70--82 (1968) 
Cushing,D. H. : A comparison of production in temperate seas and the upwelling areas. Proc. 

SANCOR Symp. Oceanography in South Africa. Durban, S. Africa (1970), pp. 1-26 
Cushing,D.H., Nicholson,H.N.: Studies on a Calanus patch. IV. Nutrient salts of the north

east coast. J. Mar. Bio!. Assoc. U.K. 43, 373-386 (1963) 
DiToro,D. M., O'Connor,D.J., Thomann, R. V.: A dynamic model of phytoplankton 

populations in the Sacramento-San Joaquin Delta. Advan. in Chern. Series 106, 131-180 
(1971) 

Droop,M. R.: Nutrient limitation in osmotrophic protista. Am. Zoologist 13, 209-214 (1973) 
Dugdale, R. c.: Nutrient limitations in the sea: dynamics, identification, and significance. 

Limno!. Oceanogr. 12, 685-695 (1967) 
Dugdale,R.C., MacIsaac,J.J.: A computation model for the uptake of nitrate in the Peru 

upwelling region. Invest. Pesq. 35, 299-308 (1971) 
Durbin, A. G. : The role of fish migration in two coastal ecosystems: the Atlantic Menhaden 

(Brevoortia tyrannus) in Narragansett Bay, and the Alewife (Alosa pseudoharengus) in 
Rhode Island ponds. Ph. D. Thesis, Univ. R. I., Kingston, Rhode Island (1976) 

Durbin,A.G., Durbin,E.G.: Grazing rates of Atlantic Menhaden Brevoortia tyrannus, as a 
function of particle size and concentration. Mar. BioI. 33,265-277 (1975) 

Durbin,E.G.: Studies on the autecology of the marine diatom Thalassiosira nordenskioldii 
Cleve. I. The influence of daylength, light intensity, and temperature on growth. J. Phyco!. 
10, 220--225 (1974) 

Durbin,E.G., Krawiec,R.W., Smayda,T.J.: Seasonal studies on the relative importance of 
different size fractions of phytoplankton in Narragansett Bay (USA). Mar. Bio!. 32, 271-
287 (1975) 



202 References 

Edmondson, W. T.: Food supply and reproduction of zooplankton in relation to phyto
plankton populations. Rapp. P.-v.Reun., Cons. Perm. Int. Explor. Mer. 153, 137-141 (1961) 

Edmondson, W. T., Comita, G. W., Anderson,G. c.: Reproductive rate of copepods in nature 
and its relation to phytoplankton population. Ecology 43, 625-634 (1962) 

Eppley,R. W.: Temperature and phytoplankton growth in the sea. Fish. Bull. 70,1063-1085 
(1972) 

Eppley,R.W., Carlucci,A.F., Holm-Hansen, 0., Kiefer, D., McCarthy,J.J., Venrich,E., 
Williams,P.M.: Phytoplankton growth and composition in shipboard cultures supplied 
with nitrate, ammonium, or urea as a nitrogen source. Limnol. Oceanogr. 16, 741-751 
(1971) 

Eppley,R. W., Coatsworth,J. L.: Uptake of nitrate and nitrite by Ditylum brightwelli-kinetics 
and mechanisms. J. Phycol. 4, 151-156 (1968) 

Eppley,R.W., Rogers,J.N., McCarthy,J.J.: Half saturation constants for uptake of nitrate 
and ammonium by marine phytoplankton. Limnol. Oceanogr. 14,912-920 (1969) 

Eppley,R. W., Rogers,J.N., McCarthy,J.J.: Light-dark periodicity in nitrogen assimilation 
of the marine phytoplanktors S. costatum and C. huxleyi in N-limited chemos tat cultures. 
1. Phycol. 7, 150-154 (1971) 

Eppley,R.W., Strickland,J.D.H.: Kinetics of marine phytoplankton growth. Advan. 
Microbio!. of the Sea 1, 23-62 (1968) 

Eppley, R. W., Thomas, W. H.: Comparison of half-saturation constants for growth and 
nitrate uptake of marine phytoplankton. J. Phyco!. 5, 375-379 (1969) 

Farrington,J. W., Quinn,J. G.: Petroleum hydrocarbons and fatty acids in waste water 
effluents. J. Water Pollution Cont. Fed. 45, 704-712 (1973) 

Fee,E.J.: A numerical model for the estimation of phytosynthetic production, integrated 
over time and depth, in natural waters. Limno!. Oceanogr. 14, 906-911 (1969) 

Fee, E.J. : A numerical model for determining integral primary production and its application 
to Lake Michigan. J. Fish. Res. Bd. Can. 30, 1447-1468 (1973) 

Fee,E.J.: Modelling primary production in water bodies: A numerical approach that allows 
vertical inhomogeneities. 1. Fish. Res. Bd. Can. 30, 1469-1473 (1973a) 

Fish,C.J. (ed.). Physical oceanography of Narr. Bay-R.I. Sound. I.S.P. Final Report, Narr. 
Mar. Lab., Univ. R.I., Kingston, Rhode Island (1953) 

Fleming,R.H.: The control of diatom populations by grazing. J. Cons. Perm. Expl. Mer. 14, 
210-227 (1939) 

Fogg,G.E.: Algal Cultures and Phytoplankton Ecology. Madison, Wis.: Univ. Wisconsin 
Press 1965, 126 pp. 

Frolander,H.F.: The biology of the zooplankton of the Narragansett Bay area. Ph. D. 
Thesis, Brown University, Providence, Rhode Island (1955) 

Frost,B. W. : Effects of size and concentration of food particles on the feeding behavior of the 
marine planktonic copepod Calanus pacificus. Limno!. Oceanogr. 17, 805-815 (1972) 

Frost,B. W.: A threshold feeding behavior in Calanus pacificus. Limno!. Oceanogr. 20, 263-
266 (1975) 

Fuhs,G., Demmerle,S., Canelli,E., Chen,M.: Characterization ofP-limited plankton algae. 
Nutrients and Eutrophication. ASLO Special Symp. 1972, Vo!' I, 113-132 

Gauld,D. T.: Grazing rate of planktonic copepods. J. Mar. BioI. Assoc., u.K. 29, 695-706 
(1951) 

Gauld,D. T., Raymont,J. E. G. : The respiration of some planktonic copepods. II. The effect 
of temperature. J. Mar. Bio. Assoc., u.K. 31, 447-460 (1953) 

Gerber, R.P., Marshall,N.: Ingestion of detritus by the lagoon pelagic community at 
Eniwetok Atol!. Limnol. Oceanogr. 19, 815-824 (1974) 

Ghittino,P. : The diet and general fish hUSbandry. In: Halver,J. E. (ed.). Fish Nutrition. New 
York: Academic 1972 

Goldberg,E.D., McCave,I.N., O'Brien,J.J., Steele,J.H. (eds.): Marine Modeling. The Sea. 
New York: Wiley-Interscience 1977, Vol. VI, 1048 pp. 

Goldman,J.c., Carpenter,E.J.: A kinetic approach to the effect of temperature on algal 
growth. Limno!. Oceanogr. 19, 756-766 (1974) 

Grenney, W.J., Bella,D. A., Curl,H. c., Jr.: A theoretical approach to interspecific com
petition in phytoplankton communities. Am. Naturalist. 107, 405-425 (1973) 



References 203 

Greze, V. N., Baldina,E.P.: Population dynamics and annual production of Acartia clausi 
Giesbr. and Centropages kroyeri Giesbr. in the neritic zone of the Black Sea. (Fish. Res. 
Bd. Can. Trans. 893, 1967) Trudy Sevastopol'skoi Biologicheskoistantsii, Akad. Nauk 
Ukrain .. SSR 17, 249-261 (1964) 

Hale,S.S.: The role of benthic communities in the nutrient cycles of Narragansett Bay. M.S. 
Thesis, Univ. R.I., Kingston, Rhode Island (1974) 

Hall,C., Day,J. (eds): Ecosystem Modeling in Theory and Practice: An Introduction with 
Case Histories. New York: John Wiley and Sons 1977 

Hamwi,A., Haskins,H.H.: Oxygen consumption and pumping rates in the hard clam 
Mercenaria mercenaria: a direct method. Science 163, 823-824 (1969) 

Hanton,J. T.: Algal phosphate uptake kinetics: growth rates and limiting phosphate 
concentrations. M.S. Thesis, Univ. North Carolina, Chapel Hill, (1969) 

Haq,S. M. : Nutritional physiology of M etridia Zucens and M. Zonga from the Gulf of Maine. 
Limnol. Oceanogr. 12, 40-51 (1967) 

Hargrave,B. T., Geen, G. H.: Phosphorus excretion by zooplankton. Limnol. Oceanogr. 13, 
332-343 (1968) 

Harris,E.: The nitrogen cycle in Long Island Sound. BulL Bing. Oceanogr. Coil. 17, 31-65 
(1959) 

Harris,J. G. K. : A mathematical model describing the possible behavior of a copepod feeding 
continuously ih a relatively dense randomly distributed population of algal cells. J. Cons. 
Perm. Int. Explor. Mer. 32, 83-92 (1968) 

Heinle, D. R.: Production of a calanoid copepod, Acartia tansa, in the Pawtuxent River 
Estuary. Ches. Sci. 7, 59-74 (1966) . 

Heinle,D. R.: The effects of temperature on the population dynamics of estuarine copepods. 
Ph. D. Thesis, Univ. Maryland, College Park (1969) 

Heinle,D. R.: Temperature and zooplankton. Ches. Sci. 10, 186-209 (1969a) 
Heinle,D.R., Flemer,D.A., Ustach,J.F., Murtagh,R.A., Harris,R.P.: The role of organic 

debris and associated micro-organisms in pelagic estuarine food chains. Tech. Rept. 22. 
Univ. Maryland (Natl. Res. Inst. Ref. No. 72-29), 1973 

Herman,S.S.: The planktonic fish eggs and larvae of Narragansett Bay. M. S. Thesis, Univ. 
R. I., Kingston, Rhode Island (1958) 

Hess,K. W.: A 3-dimensional numerical model of steady gravitational circulation and 
salinity distribution in Narragansett Bay. Ph. D. Thesis, Univ. R. 1., Kingston, Rhode 
Island (1974) 

Hess,K., White,F.: A numerical tidal model of Narragansett Bay. Sea Grant Mar. Tech. 
Rept. 20, Univ. R.I., Kingston, Rhode Island (1974) 

Hicks,S.D.: The physical oceanography of Narragansett Bay. Limnol. Oceanogr. 4, 316-327 
(1959) 

Hicks,S. D., Frazier,D.E., Garrison,L.E.: Physical oceanographic effects of proposed 
hurricane protection structures on Narragansett Bay under normal conditions. Ref. No. 56, 
12. Burricane Protection Project, 1956 

Hitchcock,G., Smayda, T.J.: The importance oflight in the initiation ofthe 1972-73 winter
spring diatom bloom in Narragansett Bay. Limnol. Oceanogr., 22, 126-131 (1977) 

Hodgkin,E.P., Rippingale, R.J.: Interspecies conflict in estuarine copepods. Limnol. 
Oceanogr. 16, 573-576 (1971) 

Holling, C. S. : The functional response of invertebrate predators to prey density. Mem. Ent. 
Soc. Can. 48, 1-85 (1966) 

Holling,C.S., Ewing,S.: Blind-mans bluff: exploring the response surface generated by a 
realistic ecological simulation model. Proc. Int. Sym. Stat. Ecol., New Haven, Connecticut, 
1969,70 pp. 

Hulsizer,E.E.: Zooplankton of Lower Narragansett Bay 1972-73. Ches. Sci. 17, 260-270 
(1976) 

Ignatiades,L., Smayda, T.J.: Autecological studies on the marine diatom Rhizosalenia 
fragilissima Bergon. 1. The influence of light, temperature, and salinity. J. Phycol. 6, 332-
339 (1970) 

Ikeda, T. : Relationship between respiration rate and body size in marine plankton animals as 
a function ofthe temperature of habitat. Bull. Fac. Fish. Hokkaido Univ. 21, 91-112 (1970) 



204 References 

Ivlev, V. S. : The biological productivity of waters. Uspekhi Sovrem. BioI. 19, 98~ 120 (1945) 
Jaworski,N.A., Lear,D.W., Villa,O., Jr.: Nutrient management in the Potomac Estuary. 

Nutrients and Eutrophication. ASLO Special Symp. 1972, Vol. I, pp. 246-272 
Jeffries,H.P.: Succession of two Acartia species in estuaries. Limnol. Oceanogr. 7, 354-364 

(1962) 
Jeffries, H. P. : Diets 0 f juvenile A tlan tic menhaden (Brevoortia tyrannus) in three estuarine 

habitats as determined from fatty acid composition of gut contents. J. Fish. Res. Bd. Can. 
32, 587~592 (1975) 

Jeffries,H.P., Johnson, W.e.: Distribution and abundance of zooplankton. In: Coastal and 
Offshore Environmental Inventory Cape Hatteras to Nantucket Shoals. Marine Pub. Ser. 
No.2, Univ. R.I., Kingston, Rhode Island 1973 

Jitts,H. R., McAllister, e. D., Stephens, K., Strickland,J. D. H. : The cell division rates of some 
marine phytoplankters as a function of light and temperature. J. Fish. Res. Bd. Can. 21, 
139~ 157 (1964) 

Ketchum,B.H.: The absorption of phosphate and nitrate by illuminated cultures of 
Nitzschia closterium. Am. J. Botany. 26, 399-406 (1939) 

Ketchum,B.H.: Regeneration of nutrients by zooplaI)kton. Cons. Int. Explor. Mer 153, 142~ 
146 (1962) 

Kremer,J. N.: An analysis of the stability characteristics of an estuarine ecosystem model. 
Proc. Marsh-Estuarine Sinmlation Symp., Bell Baruch Inst. Mar. Res., Univ. S. Carolina, 
in press 

Kremer,J. N., Nixon,S. W.: An ecological simulation model of Narragansett Bay - the 
plankton community. In: Cronin,J. (ed.). Estuarine Research. Proc. 2nd Int. Est. Res. 
Conf., Myrtle Beach,S.e. New York: Academic 1975, Vol. 1, pp. 672-690 

Kremer,P.: The ecology of the ctenophore, Mnemiopsis leidyi in Narragansett Bay. Ph. D. 
Thesis, Univ. R. I., Kingston, Rhode Island (1975) 

Kremer,P.: Nitrogen regeneration by the ctenophore, Mnemiopsis leidyi. In: HowelI,F.G., 
Gentry,J.B., Smith,M. H. (eds.) Mineral cycling in southeastern ecosystems. ERDA Symp. 
Ser. (Conf-740513), 1975a, pp. 279--290 

Kremer, P.: Population dynamics and ecological energetics of a pulsed zooplankton 
predator, the ctenophore, Mnemiopsis leidyi. Estuarine Processes. Proc. 3rd Int. Estuarine 
Res. Conf., Galveston, Texas. New York: Academic 1976, Vol. 1, pp. 197~215 

Kremer,P., Nixon,S. Distribution and abundance of the ctenophore, Mnemiopsis leidyi in 
Narragansett Bay. Est. Coast. Mar. Sci., 4, 627-639 (1976) 

Lampe,H.L., Nixon,S. W.: A bioeconomic model of Narragansett Bay. Paper presented at 
the 33rd Annual Meeting, ASLO, Kingston, R. I. (1970) 

Landry, M. R.: Seasonal temperature effects and predicting development rates of marine 
copepod eggs. Limnol. Oceanogr. 20,305-496 (1975) 

Lassiter,R.R., Hayne,D. W.: A fmite difference model for simulation of dynamic processes 
in ecosystems. In: Patten,B.e. (ed.). Systems Analysis and Simulation in Ecology. New 
York: Academic 1971, Vol. 1, pp. 367-440 

Laurence,G.e.: Experimental growth and metabolism of winter flounder 
Pseudopleuronectes americanus, from hatching through metamorphosis at three tempera
tures. Mar. BioI. 33, 223-230 (1975) 

Leendertse,J . .T.: Aspects of a computational model for longperiod wave propagation. Mem. 
RM 5294-PR, Rand Corp., Santa Monica, Calif., 1967 

Lehman,J.T., Botkin,D.B., Likens,G.E.: The assumptions and rationales of a computer 
model of phytoplankton population dynamics. Limnol. Oceanogr. 20, 343~364 (1975) 

Levin, S. A. (ed.): Ecosystem Analysis and Prediction. Proc. SIAM-SIMS Conf., Alta, Utah 1975 
Levine, E.: The tidal energetics of Narragansett Bay. M. S. Thesis, Univ. R. I., Kingston, Rhode 

Island (1972) 
Lewin,J. e. : The dissolution of silica from diatom walls. Geochimica et Cosmochimica Acta 

21, 182~198 (1961) 
Loosanoff, V. L.: Effect oftemperature upon shell movements of clams, Venus mercenaria (L). 

BioI. Bull. 76, 171~182 (1939) 
Lorenzen,e..T.: Extinction oflight in the ocean by phytoplankton. J. Cons. InL Explor. Mer 

34, 262~267 (1972) 



References 205 

Lotka,A.J.: Elements of physical biology. Baltimore: Williams and Wilkins 1925. (Reprinted 
as: Elements of Mathematical Biology. New York: Dover 1956) 

Loveland, R., Chu, D.: Oxygen consumption and water movement in M ercenaria mercenaria. 
Compt. Biochem. Physiol. 29, 173-184 (1969) 

Lowry, W.P.: Weather and Life. New York: Academic, 1967, 305 pp. 
MacIsaac,lJ., Dugdale, R. c.: The kinetics of nitrate and amonia uptake by natural 

populations of marine phytoplankton. Deep-Sea Res. 16, 45-57 (1969) 
MacIsaac,lJ., Dugdale, R. c.: Interactions of light and inorganic nitrogen in controlling 

nitrogen uptake in the sea. Deep-Sea Res. 19, 209-232 (1972) 
McAllister,C.D.: Zooplankton rations, phytoplankton mortality, and the estimation of 

marine production. In: J.H.Steele (ed.) Marine Food Chains. Berkeley: Univ. Cal. 1970, 
pp. 419-457 

McAllister,C.D., Shah,N., Strickland,J.D.H.: Marine phytoplankton photosynthesis as a 
function of light intensity: a comparison of methods. J. Fish. Res. Bd. Can. 21,159-181 
(1964) 

McCarthy,J.J.: The uptake of urea by marine phytoplankton. J. Phycol. 8, 216-222 (1972) 
McLaren, I. A.: Some relationships between temperature and egg size, body size, develop

ment rate, and fecundity of the copepod Pseudocalanus. Limnol. Oceanogr. 10, 528-538 
(1965) . 

McLaren, I. A. : Predicting development rate of copepod eggs. BioI. Bull. 131, 457-469 (1966) 
McLaren, I. A., Corkett,C.J., Zillioux,E.J.: Temperature adaptation of copepod eggs from 

the Arctic to the Tropics. Unpubl. ms., Nat. Mar. Water Qual. Lab, EPA, Narragansett, 
Rhode Island (1969) 

McMaster,R.L.: Sediments of Narragansett Bay systems and Rhode Island Sound, Rhode 
Island. J. Sed. Petrol. 30, 249-274 (1960) 

Mann, K. H. : The analysis of aquatic ecosystems, pp.1-14. In: Clark, R. B., Wooton, R. J. (eds.) 
Essays in Hydrobiology. Exeter, U. K.: Univ. Exeter 1972 

Mann, K. H.: Relationship between morphometrie and biological functioning in three coastal 
inlets of Nova Scota. In: Cronin,E. (ed.). Estuarine Research. Proc. 2nd Int. Est. Res. Conf., 
Myrtle Beach,S.C. New York: Academic 1975, Vol. I, pp. 634-644 

Marchessault, G. D.: The application of delayed recruitment models to two commercial 
fisheries. M. S. Thesis, Univ. R. I., Kingston, Rhode Island (1974) 

Margalef,R.A.: Some critical remarks on the usual approaches to ecological modeling. Inv. 
Pesq. 37, 621-640 (1973) 

Marshall,S.M., Nicholls,A.G., Orr,A.P.: On the biology of Calanus finmarchicus. VI. 
Oxygen consumption in relation to environmental conditions. J. Mar. BioI. Assoc. U. K. 
20, 1-27 (1935) 

Marshall,S. M., Orr, A.P. : On the biology of Calanus finmarchicus. VII. Factors affecting egg 
production. J. Mar. Bio. Assoc. U. K. 30, 527-548 (1952) 

Marshall,S.M., Orr,A.P.: Experimental feeding of the copepod Calanus jinmarchiCUs on 
phytoplankton cultures labelled with radioactive carbon. Pap. ·Mar. BioI. Ocean., Deep-
Sea Res., Suppl. to Vol. 3,110-114 (1955) . 

Marshall,S.M., Orr,A.P.: On the biology of Calanus fil1marchicus. VIII. Food uptake, 
assimilation and excretion in adult and stage V. Calanus. J. Mar. Bio. Assoc. U. K. 34, 495-
529 (1955a) 

Martin,J.H.: Phytoplankton-zooplankton relationships in Narragansett Bay. Limnol. 
Oceanogr. 10, 185-191 (1965) 

Martin,J. H.: Phytoplankton-zooplankton relationships in Narragansett Bay. II. The 
seasonal importance of zooplankton grazing excretion. Ph. D. Thesis, Univ. R. I., 
Kingston, Rhode Island (1966) 

Martin,lH.: Phytoplankton-zooplankton relationships in Narragansett Bay. III. Seasonal 
changes in zooplankton excretion rates in relation to phytoplankton abundance. Limnol. 
Oceanogr. 13, 63-71 (1968) 

Matthiessen, G. c.: Rome Point investigations, Narragansett Bay ichthyo-plankton survey. 
Final Report of Mar. Res. Inc., Falmouth, Mass. to Narragansett Electric Co., 68 pp. (1974) 

Mayzaud,P.: Respiration and excretion of zooplankton. II. Studies of the metabolic 
characteristics of starved animals. Mar. Bio. 21, 19-28 (1973) 



206 References 

Michaelis,L., Menten,M.L.: Der Kinetic der Inverteinwirkung. Biochem. Z. 49, 333~369 
(1913) 

Mitchell-Innes,B. A. : Ecology of the phytoplankton of Narragansett Bay and the uptake of 
silica by natural populations and the diatoms Skeletonema costatum and Detonula 
corifervacea. Ph. D. Thesis, Univ. R. I., Kingston, Rhode Island (1973) 

Monod,J.: Recherches sur la croissance des cultures bacteriennes. Paris: Herman et Cie, 
(1942) 

Morris,!., Beardall,1.: Photorespiration in marine phytoplankton, In: Cech,J.J.,Jr., 
Bridges,D. W., Horton,D.B. (eds.). Respiration of Marine Organisms. South Portland, 
Maine: TRIGOM, 1975, pp. 11~23 

Morton, R. W. : Spatial and temporal distribution 0 f suspended sediment; Narragansett Bay 
and Rhode Island Sound. In: Nelson,B. W. (ed.). Environmental framework of coastal 
plain estuaries. Geol. Soc. Am. Mem. 133, 1972 

Mullin,M.M.: Some factors affecting the feeding of marine copepods of the genus Calanus. 
Limnol. Oceanogr. 8, 239~250 (1963) 

Mullin,M.M.: Production of zooplankton in the ocean: the present status and problems. 
Oceanogr. Mar. Bio. Ann. Rev. 7, 293~314 (1969) 

Mullin, M. M., Brooks, E. R.: Growth and metabolism of two planktonic marine copepods as 
influenced by temperature and type of food. In: Steele,J.H. (ed.). Marine Food Chains. 
Berkeley: Univ. Calif. 1970, pp. 74-95 

Mullin, M. M., Stewart, E. F., Fuglister, F. J. : Ingestion 0 f planktonic grazers as a function 0 f 
concentration of food. Limnol. Oceanogr. 20, 259~262 (1975) 

Nihoul,J. C. 1. (ed.). Modeling of marine systems. Elsevier Oceanography Series No. 10. New 
York: Elsevier Sci. Publ. Co., 1975,272 pp. 

Nixon,S.W., Kremer,J.N.: Narrangansett Bay-the development of a composite simulation 
model for a New England esturary. In: Ecosystem Modeling in Theory and Practice: 
An Introduction with Case Histories. Hall, C., Day,J. (eds.). New York: Wiley 1977, 
pp. 622-673. 

Nixon,S.W., Kremer,J.N., Oviatt,C.: Narragansett Bay systems ecology program, Data 
Report, in preparation 

Nixon,S. W., Oviatt, C. A.: Analysis of local variation in the standing crop of Spartina 
alternij1ora. Bot. Marina. 16, 103~1O9 (1973) 

Nixon,S. W., Oviatt, C. A. : Ecology of a New England salt marsh. Eco!. Monographs 43, 463~ 
498 (1973a) 

Nixon,S.W., Oviatt,C.A., Hale,S.S.: Nitrogen regeneration and the metabolism of coastal 
marine bottom communities. In: Anderson,J., Macfayden,A. (eds.). The Role of Terrestrial 
and Aquatic Organisms in Decomposition Processes. London: Blackwell Sci. Pub., 1976, pp. 
269-283 

Nixon,S.W., Oviatt,C.A., Kremer,J.N., Perez,K.: The use of numerical models and 
laboratory microcosms in estuarine ecosystem analysis--simulations of a winter 
phytoplankton bloom. Proc. Marsh~Estuarine Simulation Symp., Bell Baruch. Columbia: 
Univ. S. Carolina Press 1977 

North,W.J., Integration of environmental conditions by a marine organism. In: Olson,T.A., 
Burgess,F.J. (eds.). Pollution and Marine Ecology. New York: Wiley 1967, pp. 195-224 

O'Brien,J.J., Wroblewski,J.S.: An ecological model of the lower marine trophic levels on the 
continental shelf off West Florida. Technical Report, Geophys. Fluid Dyn. Inst., Florida 
St. Univ., Tallahassee (1f)72) 

Odum,H.T.: Enviroment, Power, and Society. New York: Wiley-Interscience 1971, 331pp. 
Odum, H. T.: An energy circuit language for ecological and social systems: its physical 

basis. In: Patten,B.C. (ed.). Systems Analysis and Simulation in Ecology. New York: 
Academic 1972, Vol. II, pp. 140~212 

Oviatt,C.A., Gall,A.L., Nixon,S.W.: Environmental effects of Atlantic menhaden on 
surrounding water. Ches. Sci. 13, 321~323 (1972) 

Oviatt,C.A., Kremer,P.M.: Predation on the ctenophore, Mnemiopsis leidyi by butter fish, 
Peprilus triacal1thus in Narragansett Bay, Rhode Island. Ches. Sci. 18, 236~240 (1977) 

Oviatt,C.A., Nixon,S. W.: The demersal fish of Narragansett Bay: an analysis of community 
structure, distribution, and abundance. Est. Coast. Mar. Sci. 1, 361~378 (1973) 



References 207 

Oviatt,C.A., Nixon,S.W.: Sediment resuspension and deposition in Narragansett Bay. Est. 
Coast. Mar. Sci. 3, 201-217 (1975) 

Paasche,E.: Marine algae grown with light-dark cycles. II. Ditilum brightwellii and 
Nitzschia turgidula. Physiol. Plantarum 21,66-77 (1968) 

Paasche,E.: Silicon and the ecology of marine plankton diatoms. I. Thalassiosira pseudonana 
grown in a chemostat with silicate as limiting nutrient. Mar. BioI. 19,117-126 (1973) 

Paasche,E.: Silicon and the ecology of marine plankton diatoms. II. Silicate uptake kinetics 
in five diatom species. Mar. BioI. 19, 262-269 (1973a) 

Paffenhofer, G. A.: Cultivation of Calanus helgolandicus under controlled conditions. 
Helgolander Wiss. Meeres. 20, 346-359 (1970) 

Pan dian, T. J. : Intake, digestion, absorption and conversion of food in the fishes M ega lops 
cyprinoides and Ophiocephalus striatus. Mar. Bio!. 1, 16-32 (1967) 

Parsons, T. R., LeBrasseur, R.J.: The availability of foods to different trophic levels in the 
marine food chain. Contrib. No.4. Symposium on Mar. Food Chains. Univ. Aarhus, 
Denmark, 23-26 July, 1968 

Parsons,T.R., LeBrasseur,R.J., Fulton,J.D.: Some observations on the dependence of 
zooplankton grazing on the cell size and concentration of phytoplankton blooms. J. 
Ocean. Soc. Jap. 23, 10-17 (1967) 

Parsons, T. R., LeBrasseur,R.J., Fulton,J.D., Kennedy,O.D.: Production studies in the Strait 
of Georgia. Part II. Secondary production under the Fraser River plume, Feb. to May 
1967. 1. Exp. Mar. Bio!. Eco!. 3, 39-50 (1969) 

Parsons, T. R., Stephens,K., Strickland,J.D.H.: On the chemical composition of 11 species of 
marine phytoplankters. J. Fish. Res. Bd. Can. 18, 1001-1016 (1961) 

Patten,B.C.: Mathematical models of plankton production. Int. Revue ges. Hydrobio!. 53, 
357--408 (1968) 

Patten,B.C. (ed.): Systems Analysis and Simulation in Ecology. New York: Academic 1971 
1975, Vols. I-III 

Patten,B.c.: Coda. In: Patten,B.c. (ed.). System Analysis and Simulation in Ecology. New 
York: Academic 1971, Vo!' I, pp. 583-584 

Peters, R., Lean,D.: The characterization of soluble phosphorus released by limnetic 
zooplankton. Limno!. Oceanogr. 18, 270-279 (1973) . 

Petipa, T. S. : The diurnal feeding rhythm of the copepod crustacean A. clausi. Dokl. Akad. 
Nauk USSR 120,435--437 (1958) 

Petipa, T. S. : Feeding of the copepod A. clausi. Transactions of the Sevastopol Bio!. Sta. 11, 
72-100 (1959) 

Petipa,T.S.: Relationship between growth, energy metabolism, and ration in A. clausi. 
Physiology of Marine Animals, Akad. Nauk, USSR, Oceanographical Commision, 1966, 
pp. 82-91 

Phelps,D.K.: A quantitative study of the in fauna of Narragansett Bay in relation to certain 
physical and chemical aspects of their environments. M. S. Thesis, Univ. R. I., Kingston, 
Rhode Island (1958) 

Pomeroy,L.R., Mathews,H.M., Min,H.S.: Excretion of phosphate and soluble organic 
phosphorus compounds by zooplankton. Limno!. Oceanogr. 8, 50-55 (1963) 

Pomeroy,L.R., Shenton,L.R., Jones, R.D.H., Reimold,R.J.: Nutrient flux in estuaries. In: 
Nutrients and eutrophication. ASLO Special Symp., 1972, Vo!' I, pp. 274-291 

Pratt,D.M.: The phytoplankton of Narragansett Bay. Limno!. Oceanogr. 4, 425--440 (1959) 
Pratt,D.M.: The winter-spring diatom flowering in Narragansett Bay. Limno!. Oceanogr. 

10, 173-184 (1965) 
Pritchard,D.W.: Two-dimensional models. In: Estuarine Modeling: An Assessment. Texas: 

Tracor, Inc., Austin, Report to the Office of Water Qua!., E.P.A., 1971 
Raymont,J. E. G., Gauld,D. T. : The respiration of some planktonic copepods. J. Mar. Bio. 

Assoc. U. K. 29, 681-693 (1951) 
Raymont,J. E. G., Miller, R. S.: Production of marine zooplankton with fertilization in an 

enclosed body of sea water. Int. Rev. Gesam. Hydrobio!. 47, 169-209 (1962) 
Reifsnyder, W. E., Lull,H. W. : Radient energy in relation to forests. Tech. Bull. No. 1344, U. S. 

Dept. Agr., Washington, D.C. (1965) 



208 References 

R.I. Dept. of Natural Resources, Division of Conservation. Information leaflets 1965-1973. 
Shellfish Surveys of Narragansett Bay 

Rice, T. R., Smith, R.J.: Filtering rates of the hard clam determined with radioactive 
phytoplankton. Fishery Bull. 58, 73-82 (1958) 

Riley,G.A: Factors controlling phytoplankton populations on George's Bank. J. Mar. Res. 
6, 54-73 (1946) 

Riley, G. A: A theoretical analysis of the zooplankton population of George's Bank. J. Mar. 
Res. 6, 104-113 (1947) 

Riley,G. A.: Seasonal fluctuations of the phytoplankton population in New Englandcoastal 
waters. J. Mar. Res. 6, 114-125 (1947a) 

Riley,G. A: Oceanography of Long Island Sound 1952-54. II. Physical oceanography. Bull. 
Bing. Ocean. Coli. 15, 15--46 (1956) 

Riley,G.A.: Theory of food-chain relations in the ocean. In: Hill,M.N. (ed.). The Sea. New 
York: Wiley-Interscience, 1963, Vol. II, pp. 438--463 

Riley,G.A.: The plankton of estuaries. In: Lauff,G.H. (ed.). Estuaries. AAAS pub. No. 83, 
1967, pp. 316--326 

Riley, G. A: Transparency-chlorophyll relations. Limnol. Oceanogr. 20, 150-152 (1975) 
Riley,G.A., Bumpus,D.F.: Phytoplankton-zooplankton relationships on George's Bank. J. 

Mar. Res. 6, 33-47 (1946) 
Riley,G.A, 'Stomme1,H., Bumpus,D.F.: Quantitative ecology of the plankton of the 

Western North Atlantic. Bull. Bing. Oceanogr. Coli. 12, 1-169 (1949) 
Rosenzweig, M. L.: Paradox of enrichment: destabilization of exploitation ecosystems in 

ecological time. Science 171, 385-387 (1971) 
Russell,H.J., Jr.: Use of a commercial dredge to estimate a hard shell clam population by 

stratified random sampling. J. Fish. Res. Bd. Can. 29,1731-1735 (1972) 
Ryther,J.H.: Photosynthesis in the ocean as a function oflight intensity. Limnol. Oceanogr. 

1, 61-70 (1956) 
Ryther,l. H., Dunstan, W., Tenore, K., H uguenin,J.: Controlled eutrophication-increasing 

food production from the sea by recycling human wastes. Biosci. 22, 144-152 (1972) 
Ryther,J.H., Menzel,D. W.: Light adaptation by marine phytoplankton. Limnol. Oceanogr. 

4,492-497 (1959) 
Ryther,l. H., Yentsch, C. S. : The estimation of phytoplankton production in the ocean from 

chlorophyll and light" data. Limnol. Oceanogr. 2, 281-286 (1957) 
Saila, S. B., Flowers,J. M., Cannario, M. T.: Factors affecting the relative abundance 0 f 

Mercenaria mercenaria in the Providence River, R. I. Proc. Natl. Shellfisheries Assoc. 57, 
83-89 (1967) 

Sameoto,D.D.: Yearly respiration rate and estimated energy budget for Sagitta elegans. J. 
Fish. Res. Bd. Can. 29, 987-996 (1972) 

Schenk, H., Davis, A : A turbidity survey of Narragansett Bay. Mimeo Report, Dept. Ocean. 
Engineering, Univ. R.I., Kingston, Rhode Island (1972) 

Schultz,D. M.: Source, formation, and composition of suspended lipoidal material in 
Narragansett Bay, Rhode Island. Ph. D. Thesis, Univ. R. I., Kingston, Rhode Island (1974) 

Scientific Subroutine Package. International Business Machines Programmer's Manual 
GH 20-0205-4 (1970) 

Shaler,N.S., Woodworth,l.B., Foerste,AF.: Geology of the Narragansett Basin. 
Washington, D.C.: U.S. Govt. Printing Office, 1899 

Short, F. T.: A simulation model of the seagrass production system. In: Studies of the Seagrass 
ecosystem. Phillips,R.C., McRoy,G.P. (eds.) New York: Marcel Dekker, Inc., in press, 
Chap. 17 

Slobodkin, L. B.: Comments from a biologist to a mathematician. In: Ecosystem Analysis and 
Prediction. Levin, S. A (ed.). Proc. SIAM-SIMS Conf., Alta, Utah, 1975, pp. 318-329 

Smayda, T.J.: Phytoplankton studies in lower Narragansett Bay. Limnol. Oceanogr. 2, 342-
359 (1957) 

Smayda, T.J. : Experimental observations on the influence of temperature, light, and salinity 
on cell division of the marine diatom, Detonula conJervacea (Cleve) Gran. J. Phycol. 5, 
150-157 (1969) 



References 209 

Smayda, T.J. : The suspension and sinking of phytoplankton in the sea. Oceanogr. Mar. BioI. 
Ann. Rev. 8, 353-414 (1970) 

Smayda,T.J.: A survey of phytoplankton dynamics in the coastal waters from Cape Hatteras 
to Nantucket. In: Coastal and Offshore Environmental Inventory, Cape Hatteras to 
Nantucket Shoals. Kingston: Marine Pub. Ser. No.2, Univ. R.I., 1973 

Smayda, T.J.: The growth of Skeletonema costa tum during a Winter-Spring bloom in 
Narragansett Bay, R. 1. Norw. J. Bot. 20, 219-247 (1973a) 

Sorokin, Y. I., Panov,D. A.: Balance of consumption and expenditure of food by larvae of 
Bream at different stages of development. Dokl. Akad. Nauk USSR 165, 796-799 (1965) 

Sorokin, Y. I., Snopkov, V. G., Grimberg, V. M.: The determination of the relation between 
phytoplankton photosynthesis and submarine illumination in the waters of the central 
part of the Atlantic. C.R. Acad. Sci. U.S.S.R. 124, 432-435 (1959) 

Steele,]. H. : Plant production in the northern North Sea. Scottish Home Dept. Mar. Res., No. 
7, 1-36 (1958) 

Steele,1.H.: Environmental control of photosynthesis in the sea. Limnol. Oceanogr. 7,137-
150 (1962) 

Steele,J. H.: Notes on some theoretical problems in production ecology. In: Primary 
Productivity in Aquatic Environments. Goldman,C.R. (ed.). Mem. 1st. Ital. Idrobiol., 18 
Supp\., Berkeley: Univ. Calif. 1965, pp. 383-398 

Steele,1.H.: The Structure of Marine Ecosystems. Cambridge, Massachusetts: Harvard Univ., 
1974 

Steele,1.H., Baird,I.R.: Relations between primary production, ehlorophyll and particulate 
carbon. Limnol. Oceanogr. 6, 68-78 (1961) 

Steeman-Nielsen, E., Hansen, V. K., Jorgensen, E. G.: The adaptation to different light 
intensities in ChIarella vulgaris and the time dependence on transfer to a new intensity. 
Physio!. Plantarum 15, 505-517 (1962) 

Steeman-Nielsen, E., Jensen,A.: Primary oceanic production. Galathea Rep. 1,49-136 (1957) 
Steeman-Nielsen,E., Park, T. S.: On the time course of adapting to low light intensities in 

marine phytoplankton. J. Cons. Int. Explor. Mer 29,19-24 (1964) 
Stickney,A.P., Stringer,L.D.: A study of the invertebrate fauna of Greenwich Bay, R.I. 

Ecology 38, 111-122 (1957) 
Strickland,J.D.H.: Measuring the production of marine phytoplankton. II. Chemical 

composition of phytoplankton. Fish. Res. Bd. Can. Bull. no. 122 (1966) 
Sushchenya,L.M.: Food rations, metabolism, and growth of crustaceans. In: Steele,1.H. 

(ed.). Marine Food Chains. Berkeley: Univ. Calif., 1970 
Sverdrup,H. u., Johnson,M.W., Fleming,R.H.: The Oceans. Englewood Cliffs,N.J.: Prentice 

Hall, 1947 
Talling,J.F.: The underwater light climate as a controlling factor in the production ecology 

of freshwater phytoplankton. Mitt. Internat. Verein. Limnol. Oceanogr. 19, 214-243 
(1971) 

Thomas, W. H., Dodson, A. N. : Effects of phosphate concentration on cell division and yield 
of a tropical oceanic diatom. BioI. Bull. 134, 199-208 (1968) 

Ulanowictz,R.E., Flemer,D.A., Heinle,D.R., Mobley,C.D.: The a posteriori aspects of 
estuarine modeling. In: Cronin,1. (ed.) Estuarine Research. Proc. 2nd Int. Est. Res. Conf., 
Myrtle Beach, S.c. New York: Academic 1975, Vo!' I, pp. 601--616 

U.S. Army Corps of Engineers: Contamination dispersion in estuaries, Narragansett Bay. 
Hydraulic Model Investigation. U.S. Army Eng. Waterways Expt. Sta. Misc. Paper 2-332, 
Report 2. Vicksburg, Mississippi (1959) 

U.S. Geological Survey. Surface Water Records for Mass., New Hampshire, Rhode Island 
and Vermont. AnnuaL 

U.S. Weather Bureau. Local Climatological Data, Providence. R.I. Yearly Summaries. 
Vargo, G. A.: The influence of grazing and nutrient excretion by zooplankton on the growth 

and production of the marine diatom, Skeletonema costatum (Greville) Cleve in 
Narragansett Bay. Ph. D. Thesis, Univ. R. I., Kingston, Rhode Island (1976) 

Verduin,1.: Hard clam pumping rates: energy requirement. Science 166, 1309-1310 (1969) 



210 References 

Vinogradov, A.P. : The elementary chemical composition of marine organisms. Memoir II, 
Sears Foundation for Marine Research, New Haven, Connecticutt. p. 647 (1953) 

Vollenweider, R. A.: Calculation models of photosynthesis depth curves and some impli
cations regarding day rate estimates in primary production measurements. In: 
Goldman,C.R. (ed.) Primary Productivity in Aquatic Environments. Mem. 1st. Ital. 
Idrobiol., 18 Suppl., Berkely: Univ. Calif., 1965, pp. 427-457 

Volterra, V.: Variations and fluctuations of the number of individuals in animal species living 
together. In: Chapman,R.N. (ed.). Animal Ecology. New York: McGraw-Hill 1926, pp. 
409-448 

Waite, T., Mitchell, R. : The effect of nutrient fertilization on the benthic alga Ulva lactuca. 
Botanica Marina 15, 151-156 (1972) 

Walne,P. R.: The influence of current speed, body size, and water temperature on the 
fIltration rate of five species of bivalves. J. Mar. BioI. Assoc. U.K. 52, 345-374 (1972) 

Walsh,J.J.: A spatial simulation model ofthe Peruvian upwelling ecosystem. Deep-Sea Res. 
22, 201-2~6 (1975) 

Walsh,J.J., Dugdale, R. E.: A simulation model of the nitrogen flow in the Peruvian 
upwelling system. Invest. Pesq. 35, 309-330 (1971) 

Weisberg,R. H., Sturges, W. III.: The net circulation in the West Passage of Narragansett Bay. 
Kingston: Tech. Rept. No. 3-73, Univ. R.I., 1973,93 pp. 

Wiegert,R.G.: Simulation models of ecosystems. Ann. Rev. Ecol. Syst. pp. 311-338 (1975) 
Williams,P.J. LeB.: The validity of the application of simple kinetic analysis to hetero

geneous microbial populations. Limnol. Oceanogr. 18, 159-164 (1973) 
Winberg,G.G.: Methods for the Estimation of Production in Aquatic Animals. London: 

Academic.Trans. from Russian, Duncan,A., 1971 
Yentsch, C. S.: Critical mixing depth-a problem in the measurement of respiration, In: 

Cech,J.J. Jr., Bridges,D.W., Horton,D.B. (eds.). Respiration of Marine Organisms. South 
Portland, Maine: TRIGOM1975, pp. 1-10 

Yentsch, C. S., Lee, R. W. : A study of photosynthetic light reactions, and a new interpretation 
of.sun and shade phytoplankton. J. Mar. Res. 24, 319-337 (1966) 

Zeuthen,E.: Oxygen uptake and body size in organisms. Quart. Rev. BioI. 28, 1-12 (1953) 
Zillioux,E.: Ingestion and assimilation in laboratory cultures of Acartia. Tech. Rept., Nat. 

Mar. Water Qual. Lab., EPA, Narragansett, R.I. (1970) 



Author and Subject Index 

Acartia clausi 9,60,68,70,71,77,84,86,88, 
90 

A. tonsa 9, 60, 84, 90 
Acclimation of copepods 68 
Age structure of juvenile zooplankton 161 
Allometric relationship in zooplankton 

metabolism 77, 78 
Ammonia 

excretion by ctenophores 91 
excretion by zooplankton 79-83,91 
flux from sediments 100 
in Narraganset Bay 8 
oxidation to nitrate 103 
in sewage inputs 102 
simulated values 139, 145 

Annual integrals of important fluxes 159, 
161-163 

Annual net primary production 161, 162 
Anraku,M. 67, 79 
Army Corps of Engineers 32 
Assimilation offood by zooplankton 74-76 

by clams 98 
Assimilation number 53 
Asterionella japonica 9 
Atmospheric extinction of solar radiation 

25, 27 

Bacterial biomass in Narragansett Bay 13 
Bannister, T. T. 44,45, 52, 54 
Beklemishev, C. W. 62, 63, 64 
Benthic animals in Narragansett Bay 13 
Benthic nutrient fluxes 100 

vs. copepod excretion 157-159 
Benthos 13,17,96 

grazing by 96 
in nutrient regeneration 100, 101 

Benthos compartment 
FORTRAN coding 100 
sample results 148-150 

Berman,M.S. 58,61 
Bertalanffy,L. von 85, 198 
Bigelow,H.B. 93 
Bivalves 13 

Blaxter,J. H. S. 91, 92 
Blooms of phytoplankton 9,63, 135, 145, 

151,153, 155, 181-184, 187 
Blue fish 11 
Bottom friction 27 
Boundary exchange factors 128, 

see exchange-dilution 
Bowditch, N. 24 
Box model of two-layered flow 33 
Brevoortia tyrannus, see menhaden 
Budgets of energy and materials in zoo-

plankton metabolism 83 
Burgis,M.J. 85 
Burkholder,P.R. 133 
Butier,E.I. 75, 80 
Butterfish 11 

Calanus 62,71, 85 
c.finmarchicus 75 
C. helgolandicus 79 
C.hyperboreus 63,75 
C. pacificus 70, 71 
Callen, H. B. 72 
Canale, R. P. 14 
Cannibalism by zooplankton 60, 73, 74, 

86, 123 
importance in simulation 172 

Carbon, Chlorophyll ratio 133 
C:N ratio in zooplankton nutrition 75, 

81-83 
importance in standard simulation run 
142-146 

C:P ratio in zooplankton nutrition 75,81 
C: Si in phytoplankton 133 
Carnivores 

importance in simulation 173-176 
in the model 91-96 
in Narragansett Bay 18 

Carpenter,E.J. 41 
Chaetognaths 91 
Chlorella vulgaris 53 
Clams, see M ercenaria mercenaria 

biomass in Narragansett Bay 96, 97 
filtering rate 96-99 



212 Author and Subject Index 

Cloud-cover 25-27 
importance in simulation 165 

CoIIins,B.P. 32 
Comita,G.W. 85 
Comparison of computed and observed 

values 136-140, 144, 145 
Competition among zooplankton 72 
Computer coding 113-125 
Conceptual model 14-19 
Conover,R.J. 60, 62, 67, 74, 75, 77, 78, 79, 

80,88,132 
Copepods, see zooplankton 
Coprophagy 76 
Corner,E.D.S. 60,62,75,79,80, 138 
Coughlan,J. 97 
Cronin,J. 4 
Ctenophores 10-12, 16 

biomass in Narragansett Bay 92 
formulation in model 91-94 
importance in simulation 173, 176 

Curi,H. 132 
Curve fitting 189 
Cushing,D.H. 3,63,67,75,154,175 
Cyclic-receptor 67 

Daily growth rate of phytoplankton 37, 
38, 154 

Density dependent feeding 63 
Depth 

influence on timing of blooms 151 
of model elements 28 
of Narragansett Bay 6 

Depth-time integral of primary production 
48-52 

Deterministic models 198 
Detonula confervacea 9 
Detritus 13, 136, 139 
Development time of zooplankton 86-90 

algorithm for 122-125 
Dimensions of the model bay 28 
DiToro,D.M. 41,42,49, 50, 51, 54,61,67 
Diurnal changes in photosynthesis 48 

in zooplankton feeding 69 
Droop,M.R. 43, 168 
Dugdale,R.C. 40, 41 
Durbin,A.G. 11,95,96 
Durbin,E.G. 94, 135, 141 
Dye study 32, 127 

Edmondson,W.T. 85 
Egg production by zooplankton 83 

in cannibalism 86 
hatching time 84, 85 

Encounter feeding 63, 67 
Energy flow diagram for Narragansett Bay 

12 
English Channel 1 

Environmental impact analysis and simula-
tion models 193-196 

Epifauna 13 
Eppley,R. W. 37,40,41, 102, 134 
Equation coefficients, selection of 131-135 
EQUIVALENCE, use of 118 
Estuarine circulation 33 
Eurytemora affinis 4, 84, 88 
Exchange-dilution factors with offshore 

waters 30-35 
importance in simulation 127-129, 

178-180 
Excretion by zooplankton 79-83, 159 
Execution time 

ecosystem model 115--117 
hydrodynamic model 28 

Exponential growth 1 
exaCt integral of 108-112 

Extinction coefficient for light 7,46,49, 
53,55,56, 179, 181 

Farrington,J. 9 
Fee,E.J. 44,46,52 
Feeding mode of copepods 63 
Filtering rate 

of clams 97-99 
of ctenophores 91 
of zooplankton 62-67 

Finite-interval rates 107 
Fish, C. J. 6, 31 
Fish as higher trophic levels 10-12, 94-96, 

173-176 
Fleming,R.H. 1 
Flow chart for the Narragansett Bay Model 

116 
Flushing characteristics of Narragansett 

Bay 31-35, 126-130 
Fogg,G.E. 43 
Food-density dependence of egg production 

85 
Food limitation of zooplankton develop

ment 89 
Food subsidy for zooplankton 139, 141 
Formulation of the model, general strategy 

14 
FORTRAN 

for benthos 101 
coding for phytoplankton 58-59 
for nutrients 103 
use in Narragansett Bay Model 112-125 
for zooplankton 74,76,89, 129 

Fresh water input 6, 33 
Frolander,H.F. 9 
Frost,B. W. 61,63,64,66,70, 71 
Fuhs,G. 41 

Gauld,D.T. 61,63,67,77 
Georges Bank 2 



Author and Subject Index 213 

Gerber,R. P. 60, 138 
Ghittino,P. 92 
Goldberg,E.D. 4 
Goldman,J.c. 37, 52 
Grazing 

by clams 96-99 
by copepods 62-73 
role in regulating phytoplankton 
154-157 

Grenney, W.J. 43, 168 
Greze,V.N. 88 
Grid system ofthe hydrodynamic model 27 
Growth rate as a function of temperature 

for phytoplankton 37-39 
for zooplankton 87-89 

Hale,S.S. 100 
Half saturation constants (Ksl 39-44 

importance in simulation 182, 183 
values in standard run 134 

Hall,C.A.S. 4 
Hamwi,A. 97, 99 
Hanton, J. 40 
Haq,S.M. 75 
Hargrave,B.T. 80 
Harris,J.G.K. 3,63,80 
Heinle,D.R. 58,60,61,84-88,90, 132 
Herman,S.S. 10 
Hess,K. 27,28, 30, 31,34, 35 
Hicks,S.D. 6,28,35 
History of models 1-4 
Hitchcock,G. 53,54,165 
Hodgkin,E.P. 60, 73 
Holism and Reductionism 198 
Holling, C. S. 67 
Hulsizer,E. 137 
Hydraulic model 30 
Hydrocarbons in Narragansett Bay 9,130 
Hydrodynamic model of Narragansett Bay 

27-35, 126-130 

Ignatiades,L. 52 
h, defined and related to lap, 45,52 
Ikeda,T. 77 
Ingestion formulation 

for clams 96-99 
for ctenophores 91 
for fish 94-96 
for larval fish 91-94 
for zooplankton 69-74 

Inhibition of photosynthesis by high light 
44-48, see lap' 

Initial conditions 131 
sensitivity of simulation to 177 

Insolation, see solar radiation 
Instantaneous f:tltering rate 72, 73 

Instantaneous rates 107-112 
for phytoplankton growth 37-39 
for zooplankton ingestion 68, 72, 73 

Integration methods 107-112 
lapt 

defined and related to lk 45-48 
role in light acclimation 52-55 
role in light inhibition and importance 

in simulation 165-167 
value in standard run 134 

Ivlev equation 
importance in simulation 185 
for larval fish 93,94 
for menhaden 96 
for zooplankton 65,66,69, 70, 71, 89 

Ivlev,V.S. 65,69,93,185 

Jaworski,N.A. 103 
Jeffries,H.P. 9,11,60,90,139 
Jitts,H.R. 52 
Juvenile zooplankton 

algorithm for 122 
development stages 77 
development time 86-90 
feeding rate 89 
importance of time lags 170,171 

Ketchum,B.H. 42 
Kremer,J.N. 71 
Kremer,P. 10,91, 157, 176 
Ks, see half-saturation constants 

Lampe,H.L. 96, 99 
Landry,M.R. 85 
Larval fish 

abundance in Narragansett Bay 93 
feeding rate 91-94 

Lassiter,R.P. 109 
Leendertse,J.J. 27 
Lehman 168 
Levin,S.A. 4 
Lewin,J.C. 4,6,28,76 
Liebig's law of the minimum 42, 167 
Light, see solar radiation 
Light acclimation by phytoplankton 

FORTRAN coding 117 
importance in simulation 164-167 
importance of variable insolation 

153-154 
and lop, . 52-55 
and light inhibition 44-48 
and the solar radiation formulation 24 

Light limitation 44,48-52, 151, 152, 
164-167 

Light optima and acclimation, see lopt 
Light in sensitivity analysis 187, 188 
Light thresholds for phytoplankton blooms 

54 



214 Author and Subject Index 

Limiting factors 14,151-153 
Limiting nutrients 153 
Long Island Sound 54 
Longshore drift and Narragansett Bay 

32, 33 
Loosanoff,V.L. 13, 98 
Lorenzen, C. J. 55 
Lotka,A.J. 1 
Lotka-Volterra equations 3 
Loveland,R. 97, 99 
Lowry,W.P. 27 
Luxury uptake of nutrients 43, 120, 121, 

168-170 

MacIsaac,J.J. 41, 102 
Management and ecosystem models 193, 

196 
Mann,K.H. 198 
Marchessault,G.D. 3 
Margalef,R;A. 3 
MarshaIl,S.M. 63,67,75,77,81,85,138 
Martin,l H. 9,60,67,80,91, 137 
Matthiessen,G.c. 91,93 
Mayzaud,P. 77, 80, 83 
McAllister,C.D. 52,69,70,71 
McCarthy,J.H. 41 
McLaren,I.A. 84, 85 
McMaster,R.L. 6 
Mechanistic numerical models 4 
Menhaden 

biomass 95 
feeding rate 94-96 
in Narragansett Bay 10-12 
as zooplankton predators 173-176 

M ercenaria mercenaria 
biomass 96, 97 
feeding rate 96-99 
in Narragansett Bay 12, 13 
nutritional role of detritus 99, 149 

Metabolic balance for zooplankton 160 
Michaelis,L. 14, 40 
Michaelis-Menton curve 40-44 
Mitchell-Innes,B.A. 41, 133 
Mixing model, see Hydrodynamic model 
Mnemiopsis leidyi, see ctenophores 
Monod formulation 39-44 

importance in simulation 182, 183 
and "most-limiting" nutrient 167, 168 

Monod,J. 14, 40 
Monte Carlo simulation 189 
M orone saxatilis 11 
Morris, I. 39 
Morton,R. W. 6 
Most-limiting nutrients 153, 167, 168 
Mullin,M.M. 63,66,69, 70, 75, 77, 79, 87 
Multiple-nutrient limitation 41--44,167 

FORTRAN coding 120, 121 

Narragansett Bay 
area and volume 28 
general conceptual model 12 
general description 5--13 
map 5 

N ephthes incisa 13 
Net exchange among spatial elements 30,31 
Net phytoplankton production 30,161,162 
Nihoul,J. c.J. 4 
Nitrate 

in Narragansett Bay 8 
from oxidation of ammonia 103 
in sewage inputs 102 

Nitrite 
in Narragansett Bay 8 
from oxidation of ammonia 103 
in sewage inputs 102 

Nitrogen 
flux from sediments 100 
as limiting nutrient 153 
in Narragansett Bay 8 
role of organic forms 146 
in sewage 102 
simulated phytoplankton uptake 

158-159 
simulated values 139-145 
in zooplankton tissue 79-83 

Nixon,S.W. 4,7,13,54,84,96,100,135, 
141, 146 

Nocturnal grazing 69 
North, W.J. 4 
North Sea 63 
Nucula proxima 13 
Numerical integration 109 
Numerical simulation 1 
Numerical stability 190 
Nutrients 

annual fluxes 162 
flux from sediments 100 
FORTRAN coding 103 
as limiting factors 152, 153 
in Narragansett Bay 8 
in phytoplankton growth 39-44 
in sewage 102 
in zooplankton excretion 79-83 

O'Brien,lJ. 4 
Odum,H. T. 40,67, 198 
Offshore exchange estimate 30--35 
Olisthodiscus luteus 9 
Optimum light intensity, see lop, 
Organic matter 18 
Organic nitrogen 146 
Output from computer program 148 
Oviatt,C.A. 11,57,139,157 
O:Nratio 80,81,83 
O:P ratio 79 
Oxygen consumption of clams 99 



Author and Subject Index 215 

Paasche,E. 41,50,133, 134 
Paffenhofer,G.A. 86 
Pandian,T.l. 92 
Parsons, T.R. 61, 70, 71, 92, 93, 133, 134, 

144 
Particulate carbon 73, 74, 76, 99 
Passive filtering 63, 67 
Patten,B. C. 3, 4, 198 
Patuxent estuary 90 
Peters, R. 80 
Petipa, T. S. 60,63,69, 70,73, 75, 77, 132, 

138 
Phelps,D.K. 13 
Phosphate 

annual fluxes 162 
as flux from sediments 100 
as limiting nutrients 153 
in Narragansett Bay 9 
in sewage 102, 129 
simulated values 140 
in zooplankton excretion 79-83 

Photoperiod 
effect on growth rate 49, 50 
effect on larval fish feeding 91 
equation for 25 

Photorespiration 39 
Photosynthesis 

algorithm for 113 
effect of light 44-52 
and light acclimation 52-55 
time and depth integration 48-52 

Physical dimensions of the Narragansett 
Bay model 28 

Phytoplankton 
annual production 162 
coefficients for model 133-135 
control by nutrients and grazing 

154-157 
daily growth rate 154 
early models 1, 2 
and light 44-55 
limiting factors 152, 153 
model flow diagram 39 
in Narragansett Bay 9, 10, 12 
and nutrients 38-44 
self-shading 55, 56 
sensitivity to various parameters 
164-170,177-184,186-188,193-197 
simulated values 136, 142, 144 
sinking rate 56, 57 
temperature and growth 37-39 
timing of bloom 151 
two-species groups 57-59 

Pomatomus saltatrix 11 
Pomeroy, L. R. 4, 80 
Power plant simulation 194 
Pratt,D.M. 9,135 

Predator-prey interactions 3, 197 
Predictor-corrector integration scheme 

109, 110, 191, 192 
Prepl'ilus triacathus 11, 12 
Prey patchiness 72 
Pritchard,D.W. 27 
Protein 81 
Providence River 

flow 33, 35 
map 5 
menhaden 96, 175 
salinity 7, 9 

Pseudocalanus minutus 70, 71, 84 
Pumping rate of clams 97-99 

Ql0 
for clams pumping 97,98 
importance of zooplankton parameters 

in simulation 185 
juvenile growth rate 87, 88 
for larval fishJeeding 92 
for phytoplankton growth 37-39 
for zooplankton ration 68 
for zooplankton respiration 76-79 
zooplankton egg hatching 86 

Radiation equation 24-27 
Rainfall 7 
Ration 

for clams 96-99 
for ctenophores 91 
for larval fish 91-94 
for menhaden 94-96 
sensitivity of simulation to values of 

zooplankton ration 183-185 
simulated value for zooplankton 156, 

160 
Raymont,l.E.G. 77, 90 
Reductionism 1, 198 
Regeneration of nutrients 

annual fluxes 162 
by benthos 100, 101 
by ctenophores 91 
by fish 96 
importance in simulation 158, 159 
by zooplankton 79-83 

Reifsnyder,W.E. 27 
Respiration 

of clams 97, 99 
of phytoplankton 39 
sensitivity of zooplankton 

simulation 1'0 values of 183-185 
simulated yearly values for zooplankton 

160, 162 
of zooplankton 76-79 



216 Author and Subject Index 

Respiratory quotient (RQ) 
for clams 99 
for zooplankton 78 

Rhincalanus nasutus 79 
Rhodomonas baltica 71 
Rice,T.R. 97, 98 
Riley,G.A. 2,3,54,109,134 
River flow 6, 33, 35, 36 
Rosenzweig,M.L. 196 
Russell,H.J. 13, 96 
Ryther,lH. 3,9,44,45,52 

Saila,S.B. 97 
Salinity in Narragansett Bay 7,9, 33, 34 
Sameoto,D.D. 91 
Sampling program for verification data 4 
Sargasso Sea 52 
Schenck,H. 7, 55, 56, 179 
Schultz,D. M. 130 
Seasonal acclimation 77, 78, 86, 87 
Seasonal dominance and phytoplankton 

57 
Second Law of Thermodynamics 76 
Selection of parameters and coefficients 

131-135 
Self-shading by phytoplankton 

44,55,56 
Sensitivity analysis 177-190 

extinction coefficients 179-181 
hydrodynamic characteristics 178, 179 
initial conditions 177 
numerical stability 190-192 
phytoplankton 181-184 
seasonal cycles 186-188 
zooplankton 184-186 

Sewage 9 
importance in regulating phytoplankton 

195, 196 
nutrients in 101, 102 
role in setting phosphorus levels in bay 

129,130 
Shaler,N.S. 6 
Short,F.T. 4 
Silica 

flux from sediments 100 
as influenced by offshore exchange 180 
as a limiting factor 152, 153 
in Narragansett Bay 8, 76, 100 
parameter values used in the model 

133,134 
in sewage 102 
simulated values 138 

Simulation languages 112 
Simultaneous rates, exact integration of 

107-112 
Sinking rate, contribution to benthic 

n u trien ts 56, 57 

Skeletonema costatum 9, 71, 133, 134 
Slobodkin,L.B. 72 
Smayda,T.J. 9,38,39,49,52,54,56,63,68, 

70,71, 135, 136, 154, 161, 165, 187 
Solar radiation 

calculation of 24-27 
importance of seasonal cycle 186, 187 
and inception of blooms 134 
and light acclimation 52-55 
as a limiting factor 152 
and phytoplankton growth 44-52 

Sorokin, Y. 1. 53, 92 
Spatial elements of the model 

dimensions 28 
map 5 
mixing among 28-32 

Specific growth rate, Jl 37, 38 
Standard run 

computed and observed values 135-147 
sample results 147-150 

Steele curve 45 
Steele equation 

basic formulation 45 
integration through time and depth 

48-52 
Steele,J.H. 3,4,44,45,48-53, 133 
Steemann-Nielsen, E. 53,54 
Stickney,A. P. 13 
Strickland,J.D.H. 133 
Striped bass 11 
Substrate limitation of phytoplankton 

39-44 
Succession of phytoplankton 38 
Superfluous feeding 62, 63, 74 
Surface inhibition of phytoplankton growth 

46-49 
Suschenya, L. M. 71 
Suspended sediment loads 6, 55 
Sverdrup,H. U. 24,25 

Talling,J.F. 49 
Temora longicornis 84 
Temperature 

and benthic nutrient flux 100 
and clam feeding 98 
and ctenophore excretion 91 
development time 87, 88 
and fish feeding 92 
as a forcing function 23, 24 
importance of seasonal cycle 186, 196, 197 
as limiting factor 152 
in Narragansett Bay 6 
and nitrification 103 
and phytoplankton growth 37-39 
and zooplankton egg hatching 84, 86 
and zooplankton ration 68 
and zooplankton respiration 76, 77 



Author and Subject Index 217 

Temperature in sensitivity analysis 186 
Temporal partitioning of zooplankton 

grazing 70 
7halassiosira nordenskioldii 9 
Thermal acclimation 39 
Thermal thresholds 38 
Thomas, W.H. 40 
Tidal exchange 

among spatial elements 27-30 
importance in simulation 128, 178, 179 
with offshore 30-35 

Tidal mixing model 27-36,126-130,178, 
179 

Tides in Narragansett Bay 6 
Time lags 

importance in zooplankton simulation 
170-171,196,197 

in zooplankton development 85-88 
Time-step 109 
Tortanus discaudatus 84 

Ulanowictz, R. E. 189 
Ulva lactuca 42 
Unassimilated nutrients 75,79-83 
Unrespired assimilation (URA) 83-85 
Urea-nitrogen 146 
U. S. Army Corps of Engineers 30 

Van't Hoff rule 68, see QlO 
Vargo,G.A. 10, 102, 146 
Verduin,J. 99 
Vertical migration 69 
Vertical productivity profiles 47,53 
Vertical stratification 27 
Vinogradov,A.P. 133 
Vollenweider,R.A. 44,47,48,52 
Volterra, V. 1 
V olume swept clear 62-64 

Waite,T. 42 
Walne,P.R. 97 
Walsh,J.J. 4,41-43,49,55,61, 72 
Weisberg,R.H. 7, 28 

Wiegert,R.G. 3 
Williams,P.J. 41 
Winberg,G.G. 85 
Wind, effect on circulation 7, 27 
Winter-spring bloom 9 

importance of depth for inception 151 
importance of light for inception 

164--167, 187 
in standard run 135 
termination of 155-157 

Yentsch,C.S. 39,43,46,48,52 
Yoldia limatula 13 

Zeuthen, E. 77 
Zillioux, E. 70, 71 
Zooplankton 

age structure 161 
assimilation 74--76 
biomass in NalTagansett Bay 11 
cannibalism 73, 74 
carbon budget 160 
egg hatching time 85, 86 
excretion 79-83 
features in model 17 
flow diagram 61 
FORTRAN coding for 73,74,76,81. 

89, 124 
importance of cannibalism 172 
importance of predators 173-176 
importance of time lags 171, 196, 197 
ingestion 62-67 
juvenile development 86-90 
maximum ration 67-73 
reproduction 83-85 
required food subsidy in simulation 139 
respiration 76-79 
secondary production 162 
selection of model coefficients 131-135 
sensitivity to various parameters 

184-187, 194-197 
simulated values 148-150 



Ecological Studies 
Analysis and Synthesis 
Editors: W. D. Billings, F. Golley, 
O.L.Lange, l.S.Olson 

Vol. 1: Analysis of Temperature Forest 
Ecosystems 
Editor: D.E.Reichle 
1 st corrected reprint 
91 figs. XII, 304 pages. 1973 

Vol. 2: Integrated Experimental 
Ecology 
Methods and Results of Ecosystem 
Research in the German Solling Project 
Editor: H. Ellenberg 
(out of print) 

Vol. 3 : The Biology of the Indian Ocean 
Editor: B. Zeitzschel in cooperation 
with S.A.Ger!ach 
286 figs. XIII, 549 pages. 1973 

Vol. 4: Physical Aspects of Soil Water 
and Salts in Ecosystems 
Editors: A. Hadas, D. Swartzendruber, 
P.E.Rijtema, M.Fuchs, B.Yaron 
221 figs., 61 tables. XVI, 460 pages. 
1973 

Vol. 5: Arid Zone Irrigation 
Editors: B. Yaron, E. Danfors, 
Y.Vaadia 
181 figs. X, 434 pages. 1973 

Vol. 6: K. Stern, L. Roche 
Genetics of Forest Ecosystems 
70 figs. X, 330 pages. 1974 

Vol. 7: Mediterranean Type 
Ecosystems 
Origin and Structure 
Editors: F.di Castri, H.A.Mooney 
88 figs. XII, 405 pages. 1973 

Vol. 8: Phenology and Seasonality 
Modeling 
Editor: H. Lieth 
120 figs. XV, 444 pages. 1974 

Vol. 9: B. Slavik 
Methods of Studying Plant Water 
Relations 
181 figs. XVIII, 449 pages. 1974 
Distribution Rights for the Socialist 
Countries: Academia Publishing 
House of the Czechoslovak Academy 
of Sciences, Prague 

Vol. 10: Coupling of Land and 
Water Systems 
Editor: A. D. Hasler 
95 figs. XVII, 309 pages. 1975 

Vol. 11: Tropical Ecological Systems 
Trends in Terrestrial and Aquatic 
Research 
Editors: F.B.Golley, E.Medina 
131 figs. XV, 398 pages. 1975 

Vol. 12: Perspectives of Biophysical 
Ecology 
Editors: D.M.Gates, R.B.Schmer! 
215 figs. XIII, 609 pages. 1975 

Vol. 13: Epidemics of Plant Diseases 
Mathematical Analysis and Modeling 
Editor: l. Kranz 
46 figs. X, 170 pages. 1974 

Vol. 14: Primary Productivity 
of the Biosphere 
Editors: H. Lieth, R. H. Whittaker 
67 figs., 46 tables. VIII, 339 pages. 1975 

Springer-Verlag 
Berlin 
Heidelberg 
New York 



Vol. 15: Plants in Saline Environments 
Editors: A.PoljakofI-Mayber, 1.Gale 
54 figs. VII, 213 pages. 1975 

Vol. 16: Fennoscandian Tundra 
Ecosystems 
Part 1: Plants and A1icroorganisms 
Editor: F. E. Wielgolaski 
Editorial Board: P. Kallio, 
T.Rosswall 
90 figs., 96 tables. XV, 366 pages. 1975 

Vol. 17: Fennoscandian Tundra 
Ecosystems 
Part 2: Animals and Systems Analysis 
Editor: F .E. Wielgolaski 
Editorial Board: P. Kallio, H. Kauri, 
E. q>stbye, T. Rosswall 
81 figs., 97 tables. XIII, 337 pages. 1975 

Vol. 18: Remote Sensing for 
Environmental Sciences 
Editor: E. Schanda 
178 figs. (7 color-plates), 31 tables. 
XIII, 367 pages. 1976 

Vol. 19: Water and Plant Life 
Problems and Modern Approaches 
Editors: O. L. Lange, L. Kappen, 
E.-D. Schulze 
178 figs., 66 tables. XX, 536 pages. 1976 

Vol. 20: F. B. Christiansen, 
T.M.Fenchel 
Theories of Populations in Biological 
Communities 
68 figs., 5 tables. X, 144 pages. 1977 

Vol. 21 : V. Ya. Alexandrov 
Cells, Molecules and Temperature 
Conformational Flexibility of 
Macromolecules and Ecological 
Adaptation 
Translated from the Russian by 
V. A. Bernstam 
74 figs., 25 tables. XI, 330 pages. 1977 

Vol. 22: R. Guderian 
Air Pollution 
Phytotoxicity of Acidic Gases and 
Its Significance in Air Pollution 
Control. Translated from the German 
by C.l.Brandt 
40 figs., 4 in color, 26 tables. 
VIII, 127 pages. 1977 

Vol. 23: F.D.Por 
Lessepsian Migration 
The Influx of Red Sea Biota into 
the Mediterranean by Way of the 
Suez Canal 
47 figs., 2 maps, 10 plates. 
Approx. 250 pages. 1977 

Scheduled to come out in December 1977 

Vol. 25: Microbial Ecology of a 
Brackish Water Environment 
Editor: G. Rheinheimer 
Approx. 77 figs., 84 tables. Approx. 300 
pages 
This book describes the results of a is-month 
investigation in the Kiel Bight (Baltic Sea) in 
which more than 50 hydrographical, chemical, 
and microbiological parameters were measured. 
Using methods such as, for example, scanning 
electron microscopy and autoradiography, a 
comparative analysis of most of the measured 
data on the bacterial colonization of detritus 
and the relations between pollution, production, 
and remineralization led to the energy fluxes. 
Together with Vol. 24 by Kremer and Nixon 
about the ecological studies at the Narragansett 
Bay and the system-simulation by a computer 
model, these two books represent a comprehen
sive study of coastal marine ecosystems. 

Springer-Verlag 
Berlin 
Heidelberg 
New York 


