
THE EFFECTS OF WASTE DISPOSAL

IN THE NEW YORK BIGHT

FINAL REPORT

SECTION 8: LITERATURE CITED

DL-

AP 5 W92"

-" , XiýA" 
,

- u 11

NATIONAL TECHNICALINFORMATION SERVICE

SPI Jrlifield, VAl 2-2151



UNCLASSIFIED
Security Classificrtion

DOCUMENT CONTR'OL DATA - R & D
(Security clssailicatiMn of title, body' ot abstrct and Indeuing amotation must be entered when the overall report Is clalesllied

I. ORIGINATING ACTIVITY (Corporate author) 2A. REPORT SECURITY CLASSIFICATION

National Oceanic & Atmospheric Administration (NOAA) UNCLASSIFIED
Sandy Hook Sports Fisheries Marine Laboratory (SHSFML) 2b. GROUP
Highlands, New Jersey 07732

S. REPORT TITLE

THE EFFECTS OF WASTE DISPOSAL IN THE NEW YORK BIGHT

4. DESCRIPTIVE NOTES (Typo of report end inc; eive datea)

Final report
S. AUTHORIS) (Pireat Ma, middle inlti. ji, leat name)

Sandy Hook Sports Fisheries Marine Laboratory (SHSFML)

a. REPORT DATE 7A. TOTAL NO. OF PAGES 0b. NO. OF REFS

February 1972 fq 449-- 500
Se. CONTRACT OR GRANT NO. Se. ORIGINATOR'S REPORT NUIMrERIS)

CERC reimbursable order No. 71-36
b. PROJECT NO. No. 69-14 NONE

C. 9b. OTHER REPORT NO(SM (Any othoe nuaibethat may be 0aaliaed

d.j

I0. DISTRIBUTION STATEMENT

Approved for public release; distribution unlimited

II- SUPPLEMENTARY NOTES 112. SPONSORING MILITARY ACTIVITY

A report qummari7ine these data and other U.S. Army Coastal Engrg Research Ctr (CERC
CERC-supported research will be prepared 5201 Little Falls Rd. N.W.
soon, and published in the CERC series Washington, D. C. 20016

13. ABSTRACT

Report describes results of studies conducted to obtain data to assess the
effects of waste disposal on the marine environment of the New York Bight. The report
presents data collected in the area over a 2-year period. It is divided into nine
sections: Section No. 1, Introduction; Section No. 2, Benthic Studies, investigations
of the benthic meio-fauna and macrofauna distribution in the New York Bight, benthic
microbiology, pathological effects of wastes on larger benthic crustaceans, and in-
vestigation of basic chemical variables affecting species diversity; Section No. 3,
Zooplankton Studies, distribution, seasonal occurrence and vertical migration of
zooplankton populations in the dumping grounds; Section 4, Finfish Studies, species
distribution and relative abundance, feeding habits, and somatic effects and parasites
of fish found in the area; Section No. 5, Chemical Studies, investigations of total
organic carbon and distribution of certain abundant heavy metals in the bottom sedi-
ments; Section No. 6, Hydrographic Studies, surface and bottom water circulation and
temporal changes in the area as inferred fro' density patterns, surface and bottom
drifters, direct current measurements, and by analysis of physic.,l characteristics
of the water masses; Section No. 7, Conclusions; Section No. 8, Literature Cited;
Section No. 9, Bibliography.

The work was done by SHSFML of NOAA under interagency agreement with the Corps
of Engineers through CERC. Data obtained under this report have not yet been reviewed
by the Corps of Engineers. The findings in this report are not to be construed as
an official Department of the Army position unless so designated by other authorized
documents.

RE11PLACIISI 00 FORM# $a?II. I JAN 04. WHICH ISUC1ASI lEDD ,.1473 O.S ,.L-1T" ooL AT " .UE. UNCLASSIFIED
security Classification



UNCLASSIFIED
Security Classification _ _ _ _ _

K4. LINK A LINK 8 LINK C
KEY WOROS

ROLE W? ROLF WT OLIE %W WT

Waste disposal

Marine environment

Benthic microbiology

Pathological effects

Benthic crustaceans

Zooplankton

Finfish

Heavy metals

Drifters

New York Bight

UNCLASSIFIED
Security Classificeation



THE EFFECTS OF WASTE DISPOSAL

IN THE NEW YORK BIGHT

FINAL REPORT

SECTION 8: LIERATURE CITED

A Report to: The Coastal Engineering Research Center

U. S. Army Corps of Engineers

Little Falls Road

Washington, D. C.

Prepared by: National Marine Fisheries Service

Middle Atlantic Coastal Fisheries Center

Sandy Hook Laboratory

Highlands, New Jersey 07732

February 1972

h



I

SECTION 8 - LITERATURF CITED

American Public Health Association.
1965. Standard Methods for the examination of water and waste

water including bottom sediments and sludges. 12th Ed.
Atterican Public Health Association, New York. 769 p.

Armstrong, F. A., P. M. Williams and T. D. Strickland.
1966. Photooxidation of organic matter in sea water by ultra-

violet radiation, analytical and other applications.
Nature. 211:481-3.

Atlas, R.
1972. Distribution of oil degrading microorganisms in Raritan

Bay. Unpubl. Prog. Rep., Dep. Microbiol., Rutgers Univ.,

New Brunswick, N. J. 3 p.

Banse, K.
1964. On the vertical distribution of zooplankton in the sea.

In: M. Sears (ed.), Progress in Oceanography, Vol. 2.
Pergamon Press, New Yo'rk.

Barber, R. T.,and D. Krieger.
1970. Growth of phytoplankton in waLers from the New York City

sludge dumping grounds. Paper given at the 33rd annual
meeting of ASLO.

Barnes, D.
1963. Invertebrate Zoology. W. B. Saunders Co., Philadelphia.

632 p.

Bertalanffy, L. von, and J. Krywienczyk.
1953. The surface rule in crustaceans. Amer. Natur. 87:107-10.

Beyer, F.
1968. Zooplankton, zoobenthos, and bottom sediments as related

to pollution and water exchange in the Oslofjord.
Helgolander wiss. Meeresunters. 17:496-509.

Bigelow, H. B.,and M. Sears.
1939. Studies of the waters of the continental shelf, Cape Cod

to Chesapeake Bay. III. A volumetric study of the zoo-
plankton. Memoirs Mus. Comp. Zool. LIV(4).



Bogorov, V. G.
1958. Perspectives in the study of seasonal changes of plankton

and of the number of generations at different latitudes.
p. 145-158. In: A. A. Buzzati-Traverso (ed.), Perspectives
in Marine Biology. Univ. California Press, Berkeley.

Brown, B.,and M. Ahsanullah.
1971. Effect of heavy metals on mortality and growth. Mar.

Poll. Bull. 2(12):182-7.

Brown, R. B.,and E. H. Shenton.
1971. Evaluating waste disposal at sea - The critical role of

information management. Contract PH 86-68-203, Bureau
of Solid Waste Management, Environmental Protection
Agency. 11 p.

Brown, V. M., V. V. Mitrovic and G. T. Stark.
1968. Effects of chronic exposure to zinc on toxicity of a

mixture of detergents and zinc. Water Res. 2:255-63.

Brungs, W. A.
1969. Chronic toxicity of zinc to the fathead minnow (Pimephales

promelas Rafinesque). Trans. Amer. Fish. Soc. 98(2):273-80.

Bryan, G. W.,and L. G. Hummerstone.
1971. Adaptation of the polychaete Nereis diversicolor to

estuarine sediments containing high concentrations of
heavy metals. I. General observations and adaptation to
copper. J. Mar. Biol. Ass. U. K. 51:845-64.

Buelow, R. W.
1968. Ocean disposal of waste material. p. 311-337. In: Ocean

Science and Engineering of the Atlantic Shelf. Trans.
Nat. Symposium, Phil., Pa., March 1968. Contrib. N . 28
from Northeast Marine Health Sciences Laboratory, Public
Health Service Lab., R. I.

Bumpus, D. F.
1955. The circulation over the continental shelf south of Cape

Hatteras. Trans. Amer. Geophy. Union. 36(4):601-11.

Bumpus, D. F.

1965. Residual drift along the bottom on the continental shelf

in the middle Atlantic bight area. Limnol. Oceanogr.
IO(Suppl. 2):R50-R53.

8-2



Bumpus, D. F.,and L. M. Lauzier.
1965. Surface circulation on the continental shelf. Amer. Geop.

Soc. Folio 7. New York, N. Y. 8 pl.

Burd, R. S.
i;68. A ,,u.Jy 1-,£ dlinp qnd disposal. Water P11l.

Contr. Res. Ser. Publ. No. WP-20-4, 369 p.

Butcher, R. W.
1955. Relation between the biology and the polluted condition of

the Trent. Verhandl. Int. Ver. Limnol. 12:823-7.

Chesapeake Biological Laboratory.
1967. Interim report of gross physical and biological effects of

overboard spoil disposal. Ref. No. 67-34, r. p.

Chipman, W. A.,and P. S. Galtsoff.
1949. Effects of oil mixed with carbonized sand on aquatir animals.

U. S. Fish Wildl. Serv., Spec. Rep. No. 1, 52 p.

Connell, J. H.,and E. Orias.
1964. The ecological regulation of species diversity. Amer.

Natur. 48(903):399-414.

Conomos, T. J., D. H. Peterson, P. R. Carlson and D. S. McCulloch.
1970. Movement of seabed drifters in the San Francisco Bay estuary

and the adjacent Pacific Ocean. Geol. Surv. Circ. 637-B,
p. BI-B8.

Corwin, N.,and B. H. Ketchum.
1956. The iron content of sediment samples in New York Bight

obtained during R. V. Caryn Cruise 108, Oct. 19-24, 1956.
Woods Hole Oceanogr. Inst. Ref. No. 57-19. (Unpubl. ms.).

Coull, B. C.
1968. Shallow water meiobenthos of the Bermuda platform. Ph.D.

Thesis, Lehigh Univ., Pa.

Cushing, D. H.
1951. The vertical migration of planktonic crustacea. Biol. Rev.

26(2).

Dean, D., and H. H. Haskin.
1964. Benthic repopulation of the Raritan River Estuary following

pollution abatement. Limnol. Oceanogr. 9(4):551-63.

8-3

S... I [ i Illi li Imom~d



Deevey, G. B.
1952. A survey of the zooplankton of Block Island Sound, 1943-46.

Bull. Bingham Oceanogr. Coll. 13(3):65-119.

Deevey, G. B.
1956. Oceanography of Long Island Sound, 1952-54. V. Zooplankton.

Bull. Bingham Oceanogr. Coli. 15:113-55.

Deevev, G. B.
1960. The zooplankton of the surface waters of the Delaware Bay

reg!;n. Bull. Bingham Oceanogr. Coll. 17(2):1-86.

Dvizhkov, P. P.
1967. Glastomogenic effects of industrial metal- and their

compounds. Arkh. Patol. 29:3-11. (In Russian; cited from
Halstead, 1970).

Vpdpra! Water Pollution Control Administration.
1968. Water Quality Criteria. Repc~i the National Technical

Advisory Committee to the Secretary of the Interior. 234 p.

Federal Water Pollution Control Administration.
1969. FWPCA methods for chemical analysis of water and wastes.

U. S. Dep. Int. 280 p.

Fenchel, T. M., and R. J. Reidl.
1970. The sulfide system: a new biotic community underneath the

oxidized layer of marine sand bottoms. Mar. Biol. 7(3):255-86.

Fischer, A. G.
1961. Latitudinal variations in organic diversity. Amer. Sci.

49(l):50-74.

Fish, C. J.
193 6 a. The biology of Pseudocalanus minutus in the Gulf of Maine and

Bay of Fundy. Biol. Bull. 70(2):193-216.

Fish, C. J.
1936b. The biology of Oithona similis in the Gulf of Maine and Bay

of Fundy. Biol. Bull. 76(l):168-87.

Gibson, L. B.
1966. Some unifying characteristics of species diversity. Cont.

Cushman Found. Yoram. Res. 17(4.;117-24.

8-4



Gray, I. E.
1957. A comparative study of the gill area of crabs. Biol. Bull.

112:34-42.

Great Lakes Laboratory.
1971. Chromi,,r, cadmium, arsenic, selenium, mercury and aquatic

life: a brief literature review. State Univ. Coll. Buffalo,
Great Lakes Lab., Spec. Rep. No. 9, 20 p. (mimeo).

Greenberg, Arnold E.
1956. Survival of enteric organisms in sea water. Public Health

Reports. 71(1).

Grice, G. D., and A. D. Hart.
1962. The abundance, seasonal occurrence and distribution of the

epizooplankton between New York and Berm'ida. Ecol. Monogr.
32(4):287-309.

Grigg, R. W., and R. S. Kiwala.
1970. Some ecological effects of discharged wastes on marine life.

Calif. Fish and Game. 56:145-55.

Gross, M. G.
1970. Preliminary analyses of urban wastes, New York metropolitan

region. State Univ. New York, Mar. Sci. Res. Center, Tech.
Rep. No. 5, 35 p.

Gross, M. G., J. A. Black, R. J. Kalin, J. R. Schramel and R. N. Smith.
1971. Survey of marine waste deposits, New York metropolitan

region. State Univ. New York, Mar. Sci. Res. Center, Tech.
Rep. No. 8, 72 p.

Gross, M. G., B. A. Morse and C. A. Barnes.
1969. Movement of near-bottom waters on the continental shelf off

the northwestern United States. J. Geophys. Res. 74(28):7044-7.

Gross, M. G., and I. E. Wallen.
1968. Recommendations for studies on wastes disposal practices in

the coastal waters off New York Harbor. Special Report
prepared by Office of Oceanography and Limnology, Smithsonian
Institution, Washington, D. C. 3o p. March 31, 1968 (attached
to this report as Appendix 1-A).

Halstead, B. W. j
1970. Toxicity of marine organisms caused bv pollutants. FAO Technical

Conference on Marine Pollution, Rome. FIR:MP/70/R-6, 21 p.

8-5



Harrison, W., J. J. Norcross, N. A. Pore and E. M. Stanley.
1967. Circulation of shelf waters off the Chesapeake Bight;

surface and bottom drift of continental shelf waters
between Cape Henlopen, Delaware and Cape Hatteras, North
Carolina, June 1963-December 1964. ESSA Prof. Paper No. 3,
p. 1-81.

Hartung, R.
1969. Sediment po luting oils as depots for chlorinated hydro-

carbon insecticides. Amer. Chem. Soc., Div. Water, Air
and Waste Chem., 158th National Meeting.

Haydu, E. P.
1968. (Unpubl. data). p. 86. Cited in: U. S. National Technical

Advisory Committee on Water Quality Criteria, Water Quality
Criteria; Report to the Secretary of the Interior. Federal
Water Pollution Control Administration, Aashington, D. C.

Heir1c, D. R.
1966. Production of a calanoid copepod, Acartia tonsa, in the

Patuxent River estuary. Chesapeake Sci. 7(2):59-75.

Hem, J. D.
1970. Chemical factors that influence the availability of iron

and manganese in aqueous systems. U. S. Geol. Surv., Menlo
Park, Calif. 29 p.

Hemphill, F. E., M. L. Kaeberle and W. B. Buck.
1971. Lead suppression of mouse resistance to Salmonella

typhimurium. Science. 172:1031-2.

Herman, S. S.
1963. Vertical migration of the opossum shrimp, Neomysis americana

Smith. Limnol. Oceanogr. 8(2):228-38.

Herman, S. S., J. A. Mihursky and A. J. McErlean.
1968. Zooplankton and environmental chiracteristics of the Patuxent

River estuary, 1963-65. Chesapeake Sci. 9(2):67-82.

Hess, E.
1937. A shell disease in lobsters (Homarus americanus) caused by

chitinovorous bacteria. J. Biol. Res. Bd. Canada 3:358-62.

Hlavka, G. E.
1971. Measuring some of Man's effects on the southern California

coastal marine environment. Report to: IEEE International
Conference on Engineering in the Ocean Environment. 11 p.

8-6



Hock, C. W.
1940. Decowposition of chitin by marine bacteria. Biol. Bull.

79:199-206.

Hock, C. W.
1941. Marine chitin-decomposing bacteria. J. Mar. Res. 4:99-100.

Holme, N. A.
1954. rhe ecology of British species of Ensis. J. Mar. Biol. Ass.

U. K. 33:145-72.

Holme, N. A., and A. D. McIntyre.

1971. Methods for the study of marine benthos. IBP Handbook
No. 16. Blackwell Scientific Publications, Oxford and
Edinburgh. 334 p.

Home, R. A., A. J. Mahler and R. C. Rossello.
1971. The marine disposal of sewage sludge and dredge spoil in

the waters of the New York Bight. Woods Hole Oceanogr.
Inst., Tech. Memo. 1-71. (Unpubl. ms.).

Howe, M. E.
1962. Some direct measurements of the non-tidal drift on the

continental shelf between Cape Cod and Cape Hatteras.
Deep-Sea Res. 9:445-55.

Jannasch, H. W., K. Eimhjellen, C. 0. Wirsen and A. Farmanfarmaian.
lq71. Microbial degradation of organic matter in the deep sea.

Science. 171:672-5.

Jefff.ries, H. P.

1959. Plankton biology of Raritan Bay. Ph.D. Thesis, Rutgers Univ., N.J.

Johnson, R. G.
1970. Variations in diversity within benthic marine communities.

Amer. Natur. 104(937):285-300.

Jones, P., and A. Folkard.
1971. Hydrographic observations in the eastern Irish Sea with

particular reference to the distribution of nutrient salts.
J. Mar. Biol. Ass. U. K. 51:159-82.

Kahn, L., and F. Brezenski.
1967. Determination of nitrate in estuarine waters. Environ. Sci.

and Tech. 1(6):489.

Ketchum, B. H.
1969. Eutrophication of estuaries. Eutrophication: causes,

consequences, correctives. Proceedings of a Symposium,
Nat. Acad. Sci., Washington, D. C. p. 197-208.

8-7



Ketchum, B. H.
1970. Ecological effects of sewer sludge disposal at sea. Water

Pollution Control Federation Conve-ntion, Session No. 16,
Boston, Massachusetts. 10 p.

Ketchum, B. H., A, C. Redfield and J. C, Ayers.

1951. The oceanography of the New York Bight. Paper Phys. Oceangr.
Meteorol. 12(l):1-46.

Ketchum, B. H., V. S. Yentsch and N. Corwin.
1958. Some studies of the disposal of iron wastes at sea. Woods

Hole Oceanogr. Inst. Ref. No. 58-55. 59 p. (Unpubl. ms.).

Kinne, 0., and H. Rosenthal.
1967. Effects of sulfuric water pollutanLs on fertilization,

embryonic development and larvae of the herring, CLupea
harengus. Mar. Biol. l(l):65-83.

Krumbein, W. C., and F. J. Pettijohn.

1938. Manual of sedimentary petrography. Appleton-Century-Crofts,
Inc., New York. 549 p.

Lear, D. W., Jr.
1963. Occurrence and significance of chitinoclastic bacteria in

pelagic waters and zooplankton. In: C. Oppenheimer (cd.),
Symposium on Marine Microbiology. Charles C. Thomas,
Springfield, Illinois. 769 p.

MacKay, D. W., W. Halcrow and I. Thornton.
1972. Sludge dumping in the Firth of Clyde. Mar. Poll. Bull.

3(l):7-10.

MacKay, D. W., and G. Topping.

1970. Preliminary report on the eftects of sludge disposal at sea.
Effluent and Water Treatment Journal.

Mandelli, E. F.
1969. The inhibitory effects of copper on marine phytoplankton.

Contrib. Mar. Sci., Vol. 14.

McIntyre, A. D.

1968. Ecology of marine meiobenthos. Biol. Rev. 44:245-90.

McNulty, J. K.
1970. Effects of abatement of domestic sewage pollution on the

benthos, volumes of zooplankton, and the fouling organisms
of Biscayne Bay, Florida. Stud. Trop. Oceanogr., Miami.
9:107, 19 fig.

8-8



Milleskovsky, S. A.
1970. The influence of pollution on pelagic larvae of bottom

invertebrates in marine nearshore and estuarine waters.
Mar. Biol. 6:350-6.

Miller, A. R.
1952. A pattern of surface coastal ciicalation inferred from surface

salinity-:emperature data and drift bottle recoveries. Woods
Hole Oceanogr. Inst., Woods Hol ý,Mass. 14 p.

Ministry of Technology, Water Pollution Research Laboratory.
1968. Water pollution research, l6 8 . Her Majesty's Stationery

Office, London. 195 p.

Mitrovic, V. V.
1970. Sublethal effects of pollutants on fisi'. FAO Technical Confterence

on Marine Pollution, Rome. Paper FIR:MP/70/R-30, 10 p.

:Zore, H. B.
1931. The muds of the Clyde Sea area, III. Chemical and physical

c,':tditions, rate and nature of sedimentation and fauna.
J. Mar. Biol. Ass. U. K. 17:280-371.

Mount, D. 1., and C. E. Stephan.
1969. Chronic toxicity of copper to the fathead minnow (Pimephalef;

promelas) in soft water. J. Fish. Res. Bd. Canada 26(9):2449-57.

Paine, R. T.
1966. Food web complexity and species diversity. Amer. Natir.

100(910):65-75.

Pearce, J. B.
1969. The effects of waste disposal in the New York Bight-Interim

Report for January 1, 1970. Sandy Hook Laboratory. 100 p.

Pearce, J. B.
1971. Indicators of solid waste pollution. Mar. Poll. Bull. 2(1):11.

Pippy, J. H. C., and G. M. Hare.
196Q. Relationship of river pollution to bacterial infection in

salmon (Salmo salar) and suckers (Catostomus commersoni).
Trans. Amer. Fish. Soc. 98(4):685-90.

Polyanskii, Y. I.
1955. Parasites of the fish of the Barents Sea. Trans. Zool.

Inst. Acad. Sci. U.S.S.R. Vol. 19. (Translated for the
U. S. Dep. Int. and NSF, Washington, D. C., TT66-51047).

8-9



Portmann, J. E.
1970. A discussion of the results of acute toxicity tests with

marine organisms, using a standard method. FAO Technical

Conference on Marine Pollution, Rome. Paper FIR:MP/70/E-31, 13 p.

Raymont, J. E. G., and J. Shielos.
1964. Toxicity of copper and chromium in the marine environment.

p. 275-290. In: Recommended Procedures for the
Bacteriological Examination of Sea Water and Shellfish.
American Public Health Association, New York.

Redfield, A. C., and L. A. Walford.
1951. Disposal of chemical wastes at sea. Nat. Acad. Sci. Nat. Rts.

Council., Publ. No. 201, 49 p.

Rhoads, D. C., and D. K. Young.
1970. The influence of deposit-feeding organisms on sediment

stability and community trophic structure. J. Mar. Res.

28(2): 150-78.

Riley, J. P., and G. Skirrow.
1955. Chemical Oceanography. Vol. 1. Academic Press i :c., New

York. 508 p.

Rosen, Baruch.
1967. Shell disease of the blue crab, Callinectes sapiclus. J.

Invert. Pathol. 9:348-53.

Ryther, J., and W. Dunstan.
1971. Nitrogen, phosphorus and eutrophication in coastal marine

areas. Science. 171:1008-13.

Saila, S. B., T. T. Polgar and B. A. Rodgers.
1968. Results of studies related to dredged sediment dumping in

Rhode Island Sound. Proc. Ann. Northeastern Regional
Antipollution Conf., Univ. Rhode Island, R. I. p. 71-80.

Sanders, H. C.
1958. Benthic studies in Buzzards Bay. I. Animal-sediments

relationships. Limnol. Oceanogr. 3:245-58.

Sanders, H. C.
1968. Marine benthic diversity: a comparative study. Amer.

Natur. 102(925):243-82.

Sanders, H. L., P. C, Mangelsdorf, Jr. and G. R. Hampson.
1965. Salinity and faunal dist-ibution in the Pocasset River,

Massachusetts. Limnol. Oceanogr. lO(Suppl.):R216-2 9 .

8-10



Sawyers, W. I., and C. C. Taylor.
1949. The effect of shell disease on the gills and chitin of the

lobster (Homarus americanus). Mar. Dep. Sea and Shore Fish.
Res. Bull. No. 1. 10 p.

Segal, E.
1970. Light. p. 159-211. In: 0. Kinne (ed.), Marine Ecology,

Vol. 1. Environmental Factors, Part 1. John Wiley and
Sons, New York.

Shelton, R. G.
1970. The effects of the dumping of sewage sludge on the fauna of

the outer Thames Estuary. C. M. 1970/E:8, International
Council for the Exploration of the Sea. 9 p.

Sindermann, C. J.
1970. Principal diseases of marine fish and shellfish. Academic

Press, Inc., New York. 369 p.

Smith, P. F.
1968. An evaluation of the Richardson current meter svstem.

Presented at the 1968 Marine Technology Society's Instrumentation
Committee Symposium on Current Instruments and Techniques,
July 10, 1968, Washington, D. C.

Smyth, J. D.
1942. A note on the morphology and cytology of the branchiae of

Carcinus maenas. Proc. Roy. Irish Acad. 48:105-18.

Spight, T. M.

1967. Species diversity: a comment on the role of the predator.
Amer. Natur. 101(922):467-74.

Stewart, H. B., Jr.
1958. Upstream bottom currents in New York Harbor. Science.

127:1113-5.

Stirling, E. A.
1970. Some observations on the response of the benthic bivalve

Tellina tenuis to pollutants. Proc. Int. Council Explor.
Sea, C. M. 1970/E:15, Fisheries Improvement Committee.
6 p.

Strickland, J. D., and T. R. Parsons.
1968. A practical handbook of sea water analysis. Fish. Res.

Bd. Canada, Bull. 167, 203 p.

8-Il

\4



7
Thomas, H. J.

1954. TI'e oxygen uptake o" the lobster (Homarus vulsaris Edw.).
J. Exp. Biol. 31:228-51.

Tietjen, J. H.
1968. The ecology of shallow water meioiauna in two New England

estuaries. Oecologia (Berlin). 2:251-Ql.

Tulkki, P.
1968. Effect of pollution on the benthos off Gothenburg. Helgol.

wissen. Meirsuntersuchungen. 17(0-4):209-15.

Tyneside Joint Sewage Board.
1969. Technical appendices for investigation of methods of

treatment and disposal of sludge from Howdon Sewage
Treatment Works. Newcastle Upon Tyne 1, 84 p.

Waksman, A., C. L. Carey and H. W. Reuszer.
1933. Marine bacteria and their role in the cycle of life in the

sea. I. Decomposition of marine plant and animal residues
by bacteria. Biol. Bull. 65:57-79.

Wieser, W,
1959. The effect of grain size on the distribution of small

invertebrates inhabiting the beaches of Puget Sound.
Limnol. Oceanogr. 4(2):181-94.

Wilder, D. G.
1952. The relative toxicity of certain metals to lobsters. J.

Fish. Res. Bd. Canada. 8(7):486-7.

Wilhm, J. L.
1967. Comparison of some diversity indices applied to populations

of benthic macroinvertebrates in a stream receiving organic
wastes. J. Water Poll. Con. Fed. 39(1O):1673-83.

Wilhm, J. L., and T. C. Dorris.
1966. Species diversity of benthic macroinver '•Lates in a stream

receiving domestic and oil refinery effluents. Amer. Mid.
Natur. 76(2):427-49.

Wilhm, J. L.,and T. C. Dorris.
1968. Biological parameters for water quality critcria. Bioscience.

18(6):477-81.

8-12



Wilson, C. B.
1932. The copepods of the Woods Hole region, Massachusetts.

U. S. Nat. Mus., Bull. 158. 633 p.

Woodhead, P. M., and A. J. Lee.
1960. A new instrument for measuring residual currents near the

sea bed. Conseil Intern. Exploration Mer, Hydrographical
Comm. No. 12, Annual Meeting, 1960. 6 p.

Yamazi, I.
1962. Zooplankton communities of the Navesink and Shrewsbury

Rivers and Sandy Hook Bay, New Jersey. Bur. Sport Fish.
Wildl., Tech. Paper No. I.

ZoBell, C. E.
1939. Occurrence and activity of bacteria in marine sediments.

In: Recent Marine Sediments. The American Association
of Petroleum Geologists, Tulsa, Oklphoma.

ZoBell, C. E.,and S. C. Rittenberg.
1938. The occurrence and characteristics of chitinoclastic

bacteria in the sea. J. Bacteriol. 35:275-87.

8-13


