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INTRODUCTION

A review considering transport and concentrations of trace elements
in aquatic environments and the effects of metallic contaminants of
particular interest in water pollution control and aquatic 1ife preser-
vation has been prepared for the yearly review issue of the Journal of
the Water Pollution Control Federation (Vol. 46(6), pp. 1452ff, June,
1974). The documents abstracted in this compilation are those chosen for
inclusion in the review. The purpose of the abstracted and keyworded
citations is to provide more detailed information than could be included
- in the review itself,

This file remains as a Toxic Materials Information Center computer-
searchable data base and will be updated during the coming year as we
prepare a similar review for issue June 1975. Specific research inquiries
in this area of concern may be addressed to the Toxic Materials Infor-
mation Center, Oak Ridge National Laboratory, P. 0. Box X, Oak Ridge,
Tennessee 37830.

The review and compilation are joint efforts between two grantees
of the NSF-RANN Environmental Aspects of Trace Contaminants Program--
Harry V. Leland of the Environmental Pollution by Lead and Other Metals
Project of the University of I1linois, Urbana; and Lydia S. Corrill and ’
Emily D. Copenhaver of the Toxic Materials Information Center, Qak Ridge
National Laboratory. The Toxic Materials Information Center is a com-
ponent of the Environmental Information System Office of the Information
Division, ORNL, and is funded primarily through the NSF-RANN Ecology and
Analysis of Trace Contaminants Program at ORNL.
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Raport deals mainly vith the behavior of mercury
in rocks, water, sediments, and fish in the New
Alwaden Area, California.: There vas no large i
halo, but solutions containing mercury were
confined ¢o narrov passage wavs in' the rocks. In
sedinents more of the mercury wvas in the smaller,
orqanic particulates. The role of fron sultides
in controlling mercury in anaerobic sedisents is
d3iscussed. Some experisents involvei leaching
mercury from ore dumps. Also mercury in fish uas
measured and found to be 3-8 ppa in mercury ore
regions. Adsorption, coprecipitation and the
evaporation of wercury froa dilute solutions vas
studied,

;
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Report on Selected Trace Metals in the Lake
Michigan masin '

¢+ Pesticides rTechnical Committee

Report of the Pesgsticides Technical Committee to
tho Lake Michigan Enforcement Conferenoce on
Selected Trace Metals fn the Lake michigan Basin,
(Pagticides Tochnical Committeo Chairman: Chris
Pato, FpA, ' Worth Wacker, Chicago, Tllinois
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HUNICIPAL SEWAGE3; TOXTCITY; SAVE LINITS

An attespt was made to pull together available
literature and unpnblished data concerning
sAlectad trace netals in the Lake Michigan Basin.
The metals selected are those vhich may cause
prohleag to anuatic 1ife or humans, uven at very
lov concentrations. Although data are available
from many di fferent sources, no attempt is
presently being amrde to monitor the overall
conditions within the Lake Michigan Basin.

Little is knovn ahout the sources and amounts of
actals nov entering the Lake. Airhorne emissions
fros powver plants, steel amills, and incinerators
may b3 contributing significant amounts of some
metals to the T.ake environcent. Nore study shoulad
be enconraged so that reliable estimates can be
made 2nd the true significance of airhorne
erissions establishnd, While data are available
on yater concentrations of heavy metals in Lake
Michigan and its tributaries, the levels of
sensitivity and namber and frequency of samples
are inadequate to establish present conditions,
Zinc occars in high enough concentrations so that
it is detoctable using present techniques.
Copper, cadmium, nickel, lead and chrosium, are
generally helov detectability in Lake michigan,
Heavy metals in both Indiana and Wichigan
trihutaries are often helov the level of
,detactability, and 1little information is
available from Wisconsin tributaries. Recent
data Lindicate that the Grand River may be a
significant source of copper, nickel, chromiuam,
and zinc to the southern basin of the take, The
Environsental Research Group, Inc. recently
saapled Lake Michigan vaters, sedimonts, and
aquatic organisas to establish a baseline for 35
elesonts, Rioloqgically important metals such as
cadniam and nickel vere not included, bhut work
may begin to provide a bhzs~'ine for some metals
in Lake richigan. Generally, however, analytical
sengitivities for setals in water samples uust be
improved before any seaningful conclusions abouot
the actyasl heavy metals concentration in take
fMichizan and the contribution of the tributaries
to thege levels can be established. Purthermore,
tribntaries msust he sampled at various flow
stages to enable an estimate of sources and mass
balance to he made.
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DDT (dichlorodiphenyltrichloroethane) and soue
teavy matals are long-lived pollutants which may
be retained in sedimentary layers and say be
relocated by postdepositional biological or
mechanical processea. This study shows the DNT
profiles and the lead-arsenic content of some
gedinen: =sres from the Laguna Atascose Natlonal
Wililife Refuge (Texas), an ares surrounded by
croplanis that have been treated extensively wvith
pesticides. O0DDT is most abundant near the tops
of the core samples and it may be enriched in
subsurface clayey layers. Therefore,
postdepositional processes have relocated the DDT
into secondary host strata. The relocation is
attributed to burrowing and mixing by crabs,
voras, snd cther organisas because burrovs are
ubiquitous and deep. Burroving activity can bhe
effective as an agent for relocation of tracers
of pollutants in several ways: (1) physical
uixing; (2) generation of open canals for
continuous circulation of surface fluids deep
into the substrate; and (3) ingestion at one site
and excretion at another. Because DDT is
persistent, it is concentrated through ecological
levels in the environment. Lead and arsenic
concentrations are not concentrated in the
sedisents of Laguna Atascosa, and no trend exists
with depth in the substrate or with sediment
type, Bither lead and arsenic are very
effectively retainad 4in soile after their

appl {cation or the metals have been transported
as cosplexes or solutions thorugh the coastal
environment and into the Gulf of wexico.
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The nean levels of mercury in suscles of
1-f-year-old T. ALBACARES aud T. OBE3US, caught
betveen Dakar and Pointe-voire, wore 0.8R and
0.6 ppm, respactively the Hg level increased
from 0,1 to 1.0-1.0 ppe as the age of fish
increased fros 1 to 6 years. The smean levels of
Hg in XTPHIAS GLATDYUS, KATSUWONUS PELANIS, and
TS0RUS GLAUCUS were 1.7, 0.2, and 1.1 pps.
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varioua aspects of the physico-chomical and
biological fate of radiocactive pollutants in the
marine envivonnont are reviewed in the light of
the results af racent radioecological research.
In studving contanination of any kind, it is
necessary to take into account the relative
{aportance of physico-chemical and biological
procesges that take place siaultaneously. In a
certalin nuaber of cases tho mechanisas vhersby
elements present in small guantities in seavater
ate adsorbed on to living organisas are siastlar
to those that apply to inert bodles. Tha
contritution 7f the species to fixation of the
element is passive, and the physico-chesical
properties of the contasinants ani of the
contaninated carrier can dominate {ts own
biological properties, particularly the
physiological barrier of yregulation., Various
types of equilihration of the pollution of the
organs, notably in £ish, with the pollution of
the environment are examined, together with the
thte differences in the capability of various
competing sites for adsorption of a specific
pollutant, tor example the capability of
seldiwents on the one band and the living specles
in contact vith the sediments on the other.
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19
Is Lead Really a4 Your Letter Word?

Anderson, M,H.; Wixeon, B.G,

Preseated at the Seventh Annual Confarence on
Trace Substances in Environmental Health
finiversity of Rissouri-Coluubia, Coluabia, wo
fS201, June 12-18, 19733 1974
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A practical, comaon sense, working partnershio
developed in the WS¥ (RAWW) Load Project has
alloved environmentalists to work with engineere
from Lndustry to expose and resolve probless For
social and economic henefits. In the Nev Lead
Belt (S¥ missocari) a formalized cooperative
regsearch effort among the AMAY Lead Corporation
of Misgouri, the University of Nissouri, and the
U.S. forest service began in 1970 when tree
discoloration, or bronzing, was noticed in the
nev qrovths on trees down-wind from a smelter., A
network of atmospheric wonitoring stations vas
set up around the amelter and data from these
stations shoved SN ({2) to be the cause of the tree
bronzing. Costly, but effective, measures were
taken hy the ANAX Corporation to eliminate the
probles. Measures have also been taken to
elininate lead dnst, CO(2) and carbonate, and
organic pollution of streams nearby.

20
vlov and Chesical Characteristics of the St.
Johns fiver at Jacksonville, YL

Anderssn, W.: Goolshv, D.A.

gnfire)y States Geological Sarvey, Burean of
Geoloqy, Florida De;artuent of Natural Resources,
consolidated rity of Jacksonville, Open-*ile
Raport 73008; 1973
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GEOGRAPHICAL DESCRIPTIOM: U.S., Plorida (S)
Jacksonville, St. John*s niver

The St. Johns River at Jacksonville, which i= 2%
nileg apstrean from tha ocean, is part of a tidal
egtuary that for nractical parposes may be
considered toc end at Lake Giorge, 106 milen
upstraas from the ocean. ~ccasionally, tildal
effects are noted 167 piles upstrean, The
channel of the estuary ahove Jacksonville is
capable of storing huge amcunts of vater past
Jacksonville, #ost of this wvater subsequently
flows back past Jacksonville as the ocean tide
falls., These tidal flows average 87,000 cubic
feet per second at Jacksonville, ard peak flous
exceeding 150,000 cubic feet per second are
common. The average tidal flows are more than
saven tises arm large as the average net for
fr-sh-vater flov. VFreash water draining from the
aRtuary increases the voluse and duration of ehb
tidal flows (dovwnstreas) and diminishes the
volume and duration of flood tidal flovs
(upstreem) . Abhout a quavter of the fresh water
that flows into the estuary from April through
Septesher is released to the ocean from October
through Harch., vhen evapotranspiration from the

estuary above Jacksonville exceeds rainfall and
fresh-vater inflow into the estuary, the net loss
of water tends to cause the volume and duration
of the npstrean flows to axceed those of the
downstrean flougs. The net flow of tho St. Johus
River at Maln Street Bridge in Jacksonville was
dovwnstraan aboyt 70 percent of the days of record
and upstroam ahout 30 percent of the days of
record. 7ero net flov occured on 13 of the 4,%37
days of racord, or 0.3 percent of the time. The
greatest number of consecutive days that the net
flov wad zZero or ypstream was W days, Sea vater
noving upstrean from the mouth of the St. Johns
River mixes with the fresher water already in the
river channel to form a zone of transition. The
chlorlde concentration in this zone varies from
that of sea water to that of the fresh-vater
input, When the zone of Jacksonville increases
with upstream flow and decreases with doungtrear
flov. DNuring a particular tidal cycle, the
nagnitude and range in chloride concentration in
the river at Jacksonville depends on the length
and gradient of the zone of transitfon and on the
volume of the tidal flows. About 80 percent of
the time the chloride concentration at Main
Straet Bridge Bxceeds 250 milligrams per liter.
Betwaen Jacksonville and the ocean the river
shovs stratification between the sea water and
ovarlying river vater. MHovever, stratification
tends to veaken or disappear in the vicinity of
Jacksonville, probably because of increased
turbulence cauyged by channel constriction and
bridge plers. The temperature of the river
averages less than 15 degree - (Celsias) (59
degree F) in Jannary and February and sore than
28 degree C (82 degree P) in summer,
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Possible Purification of Waste Slarries and Waste
Waters During Barium Salt Production

Andreeva, K.; Dimitrova, L.; Wishev, A.:
KXrusteva, D.; Trayanova, ®.; Beloteleva, MN.; USSR

God, Mauchnoizsled. Inst. Khim. Prom. (GNKPAG),
11, 249-2563 1973
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Methylmercury in Esuarine Sediments

Andren, A.¥.; Harrigs, P.C.
Wature 246, 256-257; 1973

METHYLNRRCYRY; MERCORY; SEDIMENTS; ESTUARITSS
PISHERIES: INDUSTRIAL EPPLUENTS

Surface sediments vere collucted froa the
fississippl Delta, Hobile Bay, ard the Plorida
Pverglades and analyzed for total mercary,
methylated morcury and total organic content.
The methyl mercury concentration varjed from less
than 0.02 ng g=-1 to 0.19 ng g-1, the high value
being in the astuarine sediments from Mobile Bay,
vhich had previously received sufficient
guantities of anthropogenic murcury effluents to
require a ban on coxmwercial fisheries. The
sethylmercury content never repregents morma than
2.0;!°:: the total mercury present:; the average
s 0. .
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Partition Coefficienty for Ve, Hun,%>, Wi, 2Zn, Cu
Retveen River Water and Suspended load, and
wineralogical composition of Suspended Load of
Selected Kangas River Systeas: Project
Completion Rept. July 69-Dec 70

Andino, ®.F.: Wagnnson, L.M.; Waugh, T7.C.: Evang,
T.{ Kansas ¥ater Resources Research Inst.,
Hanhattan

Report Wo. Contrib-80: Contract NI-18-31-3016;
ton!toring Rgency Rept No. W72-06285,
OWRR-A~030-KAN(1); Proi. OWRR~A=030-KAN; PB
20776, 126 p.; 1972, January
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GEOCHEMYSTRY: RIVERS; IRON; MANGCANEBSE; WICKEL:
LEAD; COPPPR; ZINC: WATER; TRACE PLEMENTSS
SUSPENDRED SEDIMENTSS LINNOLOGY: LEAD: SENINEWTS

2u )

Mercury in lake Sediments. Possible Indicator of
mrechnological Growth

Aston, S.P.: Bruty, D.; Chester, ®.,; Padghanm,
R.C.; Appl. Geocham. Res. Group, Imp. Coll.,
London, Bngland

Natur2 (London) (NATUAS) 2071(5390) 450-1; 1973
MERCNRY; LAKES; SEDIM®NTS; INDUSTRY; GEOLOGY

Lake sediments, which geologically have a
relatively rapid rate of deposition, might
produce evidence of man's input of mercury to the
environment, A i-water undisturbed sediment core
fora the South Basin, Lake Windermore, Enqland,
wag obtained and analysed. The vertical
distrihution of Hg could result from an
increasing supply of Rg over the past half
sillenium, probably due to an enhanced release of
Hg by man's activities. These include:
denudation of land surfaces; heavy industry,
sining and quarrying; burning of fossil fuelss
and sevage disposal. HNuch Oof the Hg thus
released initially enters the atmosphere,
although some is introdu:.d directly into natural
vaters, The authors suggest that the Hg contents
of the core reflect, at least in part, this input
by man, The deep sediments have a2 average Hg
content of 1272 ppb which probably represents the
local "background". Since approximatelr 1000 AD
there has heen a stepwise increase in Hg contents
of the sedisents which may correlate vith san's
activities, for en imple the change in the core
way reflect the onset of the Industrial
Revolution, It iu likely that the introduction of
sewage in recent vears viil have resulted in an
increased supply of f#g in the lake. The
cosbinattion of various factors cosprising
technological growth has, therefore, resulted in
a progressive increase of Hg in the sedisents of
lake Windermere,
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Concentration Bffects on Cesiun-137, Zinc-65,
Cobalt-60, and Rutheniums-106 Sorption by Marine
Sediments, vith Geochemical Implications

Aston, S.R.; Duursma, B.K.; Int. Lab. Nar.
Padionct., TAEA, Nonaco

Woth. J. Sea Res. (NISRRM), 6(1-2), 225-280; 1973

PALLOUT; SBDIHEI*S; CRSIUM 137; ZINC 65; COBALT
60; RUTHENIUM 106; SALTVATER; GEOCHEMISTRY

26

General Study of Chemicsl Pollutants Thrown into
Sea Water: Inventory and Toxicity Stadies: I.
Methodology: IX. Mediterranean

Aubett, #.J.:; Gambarotta, J.P.; UDonnier, B.:
Barolli, M.: Daniel, S.; Aubert, J.; Inst. Hat,
Sante Rech. Med., Hice, rrance

Rev. Int. Oceanogyr. Sed., 1(Suppl.), 1~72; 1969

CHEMICALS: SALT WATER; TOXICITY: METHONOLOGY;
MARINE BIOLOGY .

An inventory of chemical pollution of Prench
coastal vaters is presented in 4 volumes: the
18t is:dedicated to general consijerations and
methodulogy, the others descirbe present
pollation in the Mediterranean, Atlantjic, Channel
and Yorth Sea regions, The results eaphasize the
need for classical analytic mathodology, new
techniques and "biological counters” adapted to
this particular problem. Various types of I
chenical pollutants are surveyed, such as
synthetic detergents petroleuas products,
pesticides and industrial vaste. Some particular
cases of videspread pollution are studied. The
general experimental considerations developed
lead, for the study of industrial vaste, to the
uge of a gstandarized sethodology which
dononstrates the phenomena of intervening acute
toxicity on the constituents of the sarine
enviornment, The possibility of trangsitting
these torxic effects to the final consumer in the
biological chain i8 also studied. Techniques used
to carry out these biologiccl weasurements are
described in detail, as well as a method for
interpreting the results thus obtained. The
results are grouped according to zone;
fediterranean, Channel and Atlantic.

27
Detrimental uffacts of Toxic Charge by Heavy
Metals or Phenol on Submerged Water Plants

Ruerbach, S.; Pruefer, P.; Weise, G.: Sekt.
Wagserves., Tech. Univ. Dresden, Dresden, E.
Geraany

%gg. Gesamten Hydrobiol. (IGHYAZ), S8(1), 19-32;
3

HEAVY NETALS: SUBNERGED WATWR PLANTS; PLANTS:
RQUATIC PLANTS

TAXONORY: PONTIRALIS AWTIPYRETICA



28

28
vistribution of mercary in Sediments of the .
Nooksack River Dratnage

Rabcock, R.S.; Kolby, W.Y.; Dep. Geol,, West.
uaghington State Coll., Bellingham, Wash.

Northwest Sci. (WOSCAXY, #7(3), 180-18Bu; 1973

MERCURY; SFDIMENTS; RYVERS: DRAIWAGE: DISTRIBUTYIOR

29

Total Mercury Content of Some Pishes of the Monte

Asiata Area Rivers

Bacci, P.: Renzoni, A.; Ist, Anat, Comp., Univ,
Siena, Siena, Ytaly .

Rass, NMed. .Sper. (RHSPAY), 20(1), 60~67; 1973
MEPCURY; FYSH; WATEBR; CYWNABAR: MICROORGANISHNS

TAXONINY: LEUCISENS CEPHALUSS BARBUS
MERYDYONALYS: RUTILUS RUBILIO

GBOGRAPHICAL DESCRIPTION: Ttaly, Honte Amiata,
Siena, Viterbo ,
Values from 0.027 to 8.03 ppm vere found for the
wercury content in the vhite muscle of LEUCISEUS
CEPHALUS, RARBUS MERIDIOWALYIS, and ROUTILUS
RUBYLIC taken fro. B8 streams of the Honte Amiata
Hy (cinnabary-eini.y area between Siena anad
viterbo, Ttaly. In general, B. WERIDIOCNALIS had
higher Hq contents than the othar 2 gpecies,
precumably because its bottom-foeding habits
expose it to microorganisms which methylate and
concentration Hg, The madjor part of the Ay
vregsent’'in the water and in the fish is
attributed to waste products from the aines
rather than to leaching and weathering of the
Ha-bearing rocks, : ‘ .

30
Resoval of Coppor from Waste Water with Yon
Pxchange Resins

Raisero, G.B.; Callegaro, A.; Melotti, A.;
Nontecatini Edison, N{lan, Italy

Inquinamento (TQARAM), 15(5), 37-39; 1973

COPPER; RECOVERY; WASTE WATER; IONS; RENOVAL; IONW
BXCHANGE

31
Mathylwercury Poisoning in Iraq: An
Tnteruniversity report

Rakir, P.: Damluii, L.: Awin-7aki, L.; Murcadha,
M.: Khalidi, A.: Al-Rawi, W.Y.:; Tikriti, S.;
dhahir, H.Y.; Clarkson, T.W.; Smith, J.C.;
Doherty, R.A.: University of Bahgdad, Yragy
University of Rochegter, Rochester, N.Y.

Science 181, 230-281; 1973, Jely 20

NETHYLWERCURYS HUMANS; TOXICITY; POISONWING;
MERCURY; FOUNGICIDES

32

Contribution of Atmospheric Chloride in Water
from Selected Coastal Streams of Central
california

Baldwin, A.D.; Department of Geology, Miani
Oniversity, oxford, OH 45056

Water Resources Research, 7(4), 1007; 1971, August
ATHOSDHERE; CHLORIDE; COASTAL VATERS;: WATER

GBOGRAPHICAL DESCRIPTION: 0.S., California, Santa
Cruz, Half #oon Bay

Chenmical quality and discharge data vere
collected and analyzed from five streams draining
vatersheds hetween fHalf Moon Bay and Santa Cruz,
california, to determine the contribution of
atmospheric chloride to these coastal basins.
Fifty-nine porcent of the total ciiloride leaving
the basins underlain by Tertiary sedimentary
rocks per year is atmospheric in origin, Wineteen
percent of this atsospheric chloride contribution
is “ntroduced Aissolved in rainvater, whereas the
resaining 40% is brought into the bhasins as fine
particulate dust, in !fog drip,’ or as an aerosol.
. .2

EX
Applied Aquatic Studies

Balylock, B.G.: Allen, C,P,; Cosgrove, G.B.$
Plwood, J.W.; Eyman, L.D.; Prank, M.; Griffith,
W.R,; Jolley, R.L.; Nelson, D.J.; Scott, C.D.;
Pite, W.u,: Trabalka, J.R.: Olrikson, G,0.;
Shugart, H.H,

Part of Rnvironmental Sclences 0ivision Annual
Progress Report Period Ending September 30, 1972,
ORNL~G848, 79-85; 1973

AQUATIC BYOLOGY; RADYIONOUCLIDES; SEDINENTS;
'PRITIUN; PYISH: CYTOGEWTICS; RADIATION BPPECTS;
CHANNEL CATPISH: NICHE; CHLORINATION: SEWAGE:
EPPLUENTS; BLUBGYLLS

TAXONONY: DROSOPHILA; YCTALURUS éUlTRTUS:
CHIRONONUS UBNTANS; LEPOMIS MACROCHIRUS
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fcolojy and the Concentration and Effect of
pPollatants in Nearshore Warine Enviornsents

nartlett, G.A.

rart of Ynternational Symposium on Jdentification
and #Measurement of Znvironmental Pollutants,
ottawva, ONtario, rcanada; June 18, 15, 16, 17, 197

SALTWATER; LAGOONS; ESYUARIES; DELTAS; SALT
MARSHES; CONSTAL WATERS; BIOMASS; BACTERIA;
PORANINTPERA: DINTOMS; MOLLUSCS; SEDIMENTS;
TEMPERATURE; PH; BH: OXYGEN; CARBON DYOXIDE;
STLYCA; WITRATES; WITRYTRS; JRON; COPPER;
NAGNESION; PHOSPHATE; SODIOM

several nearshore marine environmsents (lagoons,
estuaries, deltas, salt marshes, beaches, and
inner continental shelves) adfacent to the
Atlantic Provinces have been menitored during the
past 10 years. Wonitoring has been conducted
either continususly, divrnally, or on a seasonal
basia, Bliomass-watermass, biomass-substrate, and
vatersass-substrate characterictics have been
analyzed. The previous history of these
environments was investiagated by coring.
piomonitoring, utilizing bacteria, foraminifera,
diatoms, and mollugcs, has indicated major trends
in both specles and assemblage associations, in
specific environments. ¥n rddition, the
following parameters vere measured: 1) Sediment -
distribution, total organic content, size, and
fheavy minerals content, ?) Salinity, 3)
Temperature, %) pH, S5) Ph, 6) Oxygen, 7)CO02, 8)
silica, 9) Witrate, 10) Ritrite, 11) Tron, 12)
copper, 13) ®agnesium, 13) Phosphate, and 15)
Sodiun. These paraseters have shown the
quantitative relationships and the dfistribution
and dilution of pollutants as a function of time
and distaace from point of injection into the
vatersmass. Kll spocies investigated are patchily
distributed, so that sampling methods play an
important role in interpretation. Thus,
infreguent sampling and widely-spaced stations
only provide a partial environmental pictare.
Nearshore marine environments are eurybathic and
contain extrenely tolerant organisas., These
1living organisas privide the post sensitive and
accurate means of monitoring, identifwing, and
controlling pollutants in nearshore marine
environments. 1I¢ was found that many species are
experiencing difficulty establishing new
populations or even surviving. Certair species
have adapted to sever offluent areas, while
others have moved seawvard or disappeared. These
distinct environmental changes have occurred in
the pist 10 years with rapidly increasged
deterioration occuring from 1967 to the present.

kL

pffects of %inc and ranthanum on Calcium Uptake
by Witochondria and FPragsented Sarcoplasmic
Reticulum of Prog Skeletal NMuscle

patra, S.; Dep. Pharmacol., Univ. Lund, Lund,
Sweden

J. Cell. Physiol. (JCLLAX), 92(2), 285-256; 1973

ZINC; MUSCLES: CALCIUM: WETABOLISH; LANTHANORM;
MITOCHOMDRYA; SARCOPLASAIC RETICULUAN; FROG

2inz at ®-10 micro moles ha d no effect on

k1]

cealctum uptake by mitochondria or fiagmented
sarcoplasnic reticulam (PSRY from frog skeletal
suscle, but 25 micro moles Zn decrensed Ca uptake
by both fractions. Lanthanum at S aicro moles
lovered mitochondrial Ca uptate by 70%, but did
not affect that by YSR: 10 and 25 micro moles L3
decreased PSR Ca uptake by 12 and 20%,
respiration La was unable to release Ca froa
previously loaded mitochondria, tndicating that
it interfored only vith the Ca binding step. The
affects of 72n and La or Ca uptake by the igolated
fractions wvere discussed in relation to the role
of Ca in the contractile response of skeletal
muscle,

36
experimental Study of 2inc-85 Uptuke and
Plinination by nytilus Galloprovincialis

Baudin, J.P.; Dep. Prot., C.E.N. cadarache,
Saint-Paul-Lez-Durance., France

Cék. Acac. Sci., Ser. D(CHDDAT) 277(1) 113-116;
1973

ZIRC 65; MUSSELS; PALLOUT: CLAHSS RADICACTIVITY;
CONCENTRATION PACTOR; BIOLOGICAL HALP-LIPE

TAXONONY: BYTILUS GALLOPROVINCIALIS

The clams vere exposed to zZinc 65 in water at
0.58 microcuries per liter. Optake was rapid
during the first 15 days, t¢hen slover for 15-40
days and then relatively constant for 44 days.
The najority of the radioactivity lost by the
vater was taken up by the claams; a minor part va~
ndsorbed on the valls. Concentration factors of
57 to 255 were ohserved for Aifferent parts and
79 for the v ole clam. The distrihntion was
similar to that of stable zinc, but aunch higher
concentration factors were found for stable zinc.
Tvo biological half lives for elisination were
found (in zinc free water) vis ¢ and 214 days.

37
Adsorption of Amino Acids at the Mercury-Vater
Intecphase. TIIXI. Glycylglycine

Baugh, L.¥.; Parsons, R.; Sch. Chem., Univ.
Briston, Briston, Pngland

Croat. Chen, Acta(CCACAA), 45(V), 127-33S5; 1973

GLYCYLGLYCTNE; MERCURY; ADSIORPTION; ANINO ACIDS;
VATER

The adsorption of Gly-Gly (I) from 0.1 M KPP6 vas
studied by electrocapillacy and ca~acitzace
measurements. Y behaves as a typical organic
adsorbate by preferentially adsorhing near the
point of 2ero charge. Studies shoved that the
molecules of I are oriented with dipoles parallel
to the interface at accessible charges.
Explanation of the favored adsorption of I at Hg
interface involves a model of orienmtation of
neighboring solvent molecules into a 2
dimensional solvation shell.
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Chemistry of Organomercurials in Aquatic Systemss

Bauahman, G.L.; Gordon, J.A.; Wolfe, W.L.; Zepp,
f.G.

EPA~ER0/3-73~012 "nvironwental Protection Agency.
National ¥nvironwentalResearch Center,

Corvallis, Oregon: Southeast Enviromental
Regearch Lab, Atheang,GA; 1973

KINETICS; CHPMTISTRY; PHOTOCHEWISTRY:
DINPTHYLNERCURY; WATER CHLORIDE; PHENYLWENCURY;
DMM; DPN; ORGAWOMPRCIRIAL SALTS; WERCORY;
RETHYLAWPRCORY

Kinetics in water of some chemical and
thotozhasical reactions postulated as key
transforoations in the environnental mercury
cycle were investiquted. Decosposition of
direthyloercury (nNM) and diphenylwercury (neW)
by acids and mercuric saltg was chown to he pH
dependent and too slcw to be significant ander
most environmental conditions. Deqradation of
organomoercuric salts by acid is even slover.
Theoratical evidence i{ndicates that loss of
elemental mercuary or DNN at the ajir-wvater
i{nterface can he {aportant in turbulent systees.
Dimethylnercury, nethylmercuric ctiloride,
rethylaercuric hydroxide, and methylmarcuric ion
vere not decowposed by sunlight, hut
phenylaercury and sulfur-bonded methylmercuric
specles wvere readily decomposed %o inorganic
nercury. DNetailed equilibrium calculations
indicate that the sulfur~bonded methylmercuric
species are the predominant species in natural
waters. Quantum vields for these reactions are
presented along vith a'technique for calculating
sunlight photolysis rates from laboratory data.
The report also includes a review of the chesical
1 terature concerning the kinetics of chemical
and photochesical decosposition of
organosercurials.

39

Muatic Bioenvironmental Studies in the Columbia
River at Hanford 1945-1971; A Biblingraphy with
Abstracts '

Becker, C.D.: Battelle Pacific worthwest
taboratories, wichland, Washington 99352

BNWL-1734, UC~n8; 1973, February

AQUATIC RIOLOGY; RIVERS; BIBLIOGRAPHY; POWER
REACTORS

uo0
Toxicity of Power Plant Chemicals to Aquatic Life

Becker, C.D.; Thatcher, T.0.: United States
Atomic Bnergy Commissinn

Hash-1249,0c-11, Pattelle Pacific Xorthwest
Laboratories, Richland, ¥ash. 993%2; 1973, June

AQUATIC BINLOGY; CHEMICALS; POWER PLANTS; TOXICITY

41
Present levels of Mercury in Man Under Conditions
of Occupational Bxposure

Rerlin, N.: International Atomic Pnergy Agency,
Vienna, 1972

Part of Nercury Contamination in Man and His
enviconnant, A Joint Undertaking by the
International tabor Organization, The Pood and
Agricultural Oorganization of the finited Wations,
the vorld Health organization, and the
International Atomic Energy Agnecy, Technical
Report Series No 137, 181p.; 1972

NEBRCURY; HUNANS; OCCUPATIONAL BXPDSURESS
GUIDELINPS: ALOOD; ATHOSPUERE; SYMPTOMSS
POTSONING; URINE; AKLYMERCURY

The 'problems in connection vith mercury analysis
in biological material are not fullv realized.
According to available reports, it seems that a
mercury concentration in blood exceeding 0.02 ppm
after axposure to mercury vapour is connected
with a certain risk of unspecific subjective
syuptons in humzn heings. This valne corresponds
to about 0.02 mg/m3 of air. At blood levels
exceeding 0.1 ppa (0.1 mg/ad of ainry, signs of
clagsical mercurialism can.be expected.' Blood
concantrations axceeding 0.03 ppm nf mercury can
be regarded as signifying a definite exposure to
mercury. - Tha sase conclusion should be drawn
concetning concuntrations of mercury in the ucine
exceading 0.1 ppa. There is too little
quantitative data on which to base conclusions
regarding the lowest concentrations in blvod and
urine from poisoning due to pheaylmarcary
componnds or inorganic mercnric salts, nor is the
lowast concentration in the critical organ, the
xidney, known at vhich the clinical signs of
poisoning appear. However, thera are data
indticating that the mercury concentration in
urine and blood can be higher without cansing
clinical signs than with exposare to sercury
vapour, More precise data are available in
connection vith exposure to methylaercury
coapaunds. Concentrations exceeding 0.t ppr in
whole blood are to be regarded as evidence of
serfous and dangerous exposure. This
concnetration in blood corresponds to a daily
intake of 2 mg Hg/%kg body weight per day or
exposura to ahout 0,01 g Hg/a3 of air for 8 hous
a day. Women should not be occupationally
exposed to alkylmercury compounds durinq thetir
most fertile years.

B2

Mercury Content of the Edible Portion of Fish
Products on the Belgian Food Market., Probable
Mercury Consuaption in Belgium from these Protucts

Bigwood, E.J.; Pouassin, A.:; Noicfalise, A.; Pac.
Had. , Univ. Libre Bruxelles, Brussels, Belgium

Rev. Parment, Ind. Aliment. (RFIAAQY, 2R(¢T),
5-463; 1973

REVIER; MERCURY; PISH; DTET; SER FOOD; HUMANS
GPOGRAPHICAL DESCRIPTIOF: Belgium
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Effectn of Cadeiuwm and Copper on the Oxidation of
Lactate by Painhow Trout Gills

Bilipski, E.; Jonas, R.R.: Vancouver Lab., Pish.
wes. Goard Canada, Vancouver, B.C,

J. Pish, Res, Board Can. (JPRBAK), 30(10),
1553-1558; 1971

CADMIUM; LACTATE; MEPABOLISN; PISH; GYLLS:
COPPER; RAINBOW TROUT: PRESHUATPR

TAXONINY: SALNO GATRDNPRY

Tn fish surviving exposure to cadaium chloride
(1.12 ng cadasiua v.) for 26 hr to copper chloride
(0.06u mg copper L.) for 48 hr, the axidation of
lactate hy gills was lnhibited by more than SO%.
The exposure of trout to lover ametal ion
concentrations resulted in wsortalities, but
there was no detectable eftect on the oxidative
activity in qills,

uu

Kinetice of microbially mediated Nethylation of
#ercury in Rerobic and Rnaerobic Rquatic
“nvironments

Blsogni, J.3., Jdr.; Tawrence, A.VW.

The Office of Water Fesources Research, 0.S.
nept. of Interior, Wash., DC report A-038-wWY,
Agreeaent Fuabers 18-31-001~3532 and 3032.

KYNBETICS; MICRNOGRANISNS; MERRCURY: NETHYLATION:
REDOX POTENTIAL; SULFIDES

In this research the sicrobial transformation of
inorganic mercury to organic sercury (eponcuethyl~
and di methyl-mercury) was studied. This
transformation was studied with regard to the
effects of the following: (V) redox potential,
(2} {sorganic mercury concentration, (3
temperature, (0) microblial activity, and (%)
sulfide concentration, A kinetic sodel was
proposed to describe the rate of methylation. The
model included the following paraseters: (1) a
coefficient which indicated relative microbial
activity, (2) a coefficlent vhich indicated
biochemical availability of the inorganic
mercucy, (3} a parameter whose value was
deterained by the system redox potenital, and (8)
inorqanic mercury concentration.

3

s

Transfer to Man, Through His Tood, of the
Radioisntopes of Ruthenium, Cobalt, and Zinc
Discharged into Continental Waters

pittel, R.; CEA, Pontenay-Aux-Roses, Frasce

CER, Pontenay-Aux-Roses, Franc (BUR-2800(Vols, V
and 2)), pp. B869-A90. Prom International
sywposiun on radioecology applied to the
protaection of san and his environsent; Rome,
Ttaly (7 Sept. 197%) .3 1972, nay

AQUATYC RCOSYSTENS: COBALT: PCOSYSTENS:
RADIOISOTOPES: RUTAENIUN: SEAFOOD; TRAWSPORTS
ZINZ: ISOTOPES: HOUMWANS; FDOD CHATINS

On the hasis of certain assumptions, the dose
delivered to man by the ingestion of food
contasinated by radioactive pollution of vwater
can be evaluated in any situation. The use of a
type of standard calculation is described for
aguatic food chains in order to establish the
consequences for wan of the contamination of
cont.inental vaters by radioruthenive anéd metallie
activation products, in particalar, radioisotopes
of cobalt and zinc. 1A study of axsauples based on
the results of food surveys and of expecinentg
performned mainly at Ispra and Mol indicates the.
doses reaching aan in different cases and pe:nits
estination of the incidence of variations of some
of thelr parameters.

46
Significance of Paysjicochemical Vugiables in
Aguatic Bioamsays of Heavy Matals

Black, J.A.: Roberts, R.P.: Johnson, D.H.:
®inicucci, D.D.; Nancy, K.H.; Allen,H.E.; School
of Public #Mealth, Univ, nichlgan, Ann Arbor, fnich,

Ploassay Tech. Environ. Chem. (26VZAG) 259-75; 1973

REVIEBR; HEAVY NETALS: AQUATIC B!OLOGY' BIOASSAY:
PHYSICOCHBHISTRY

A review of temperature, dissolved oxygen, €low
or congtitution renewal fonic strength, water
hardness and the equilibration of species of
netal toxicants as physicochemical variables in
aguatic bioassays of heavy metals vith 29 refs.

«

u?
Polarographic Properties of CO-plaxes of Alkali
Metals in Aqueous Solutions

Bobrorski, A.; Zarembski, Y.
Zh. Anal. Xhim., 27(8), 1872-1879; 1972, Aungust
CESYUM; LITHIUM; POLAROGRAPRY; POTASSIUN:

QUANTITATIVE CHENICAL ANALYSIS:; ROUWIDIUN; SODIUMS
AQDYOUS SOLUTTONS; WATER
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ug
Geochemical and Vegetation Studies of Trace
Subntances from lead Smelting

Bolter, P.: Wewphill, D,D,; Wixson, B,; Butherus,
D.3 Chen, R,

part of Hemphill, D.D. (®a.}, Siath Antual
conference on Trace Substances in Environmantal
woaleh, Keld at Memorial union, Onivaersity of
misgouri-Colusbia, Columbia, W0, June 13~13, 1972
tp. 79-86) 199p.; 1973

SOTLS; PLANTS; LEAD; ZINC: COPPER; CADMION;
BANGANESE; SULPUR: SMPLTERS; LBAVES; GALENA;
SPHALERITF; TREES; X~RAY; FLUOREBSCENCE AWALYSYSS
ATOMTC ABSORPTION SPECTROPHOTOMETIRY; DEPTH
VARYATTONS: ROOTS; TRANSLOCATION; POLIAR
APPLICATYON; GEOGRAPHIC VARYATYONS: HRUARUS:
ANRLYSTS; ATHNSPHERE

Several hundred soll and vegetation samples from
the wviburnue Trend®™ or "Wew Load Belt" of
Southeagt Wisaouri were analyzed for lead, zinc,
copper, cadminm, manganese and total sulfur to )
detarafue nntaral hackgronnd concentrations and
to delineate areas of anomalous high
concentrations causel hy the mining and lead ‘
smelting activity. The area around one lead
smelter shoved anomalogs high heavy metal
concentrations for a distance of several miles.
nther activitics, such as the transport of ore
concen trate in open trucks or by rvailreoad, also
act as mources of pollution. PFlevated heavy
natal concentraitions in soils vere found to be
mainly restricted to the humus layer on the
surface of the soll and to the top one inch =oil
laver. #ost of the lead found in vegetation
samples was thought to be present on the surface
of the leaves, TPTindings should be of technical
value for pollution abatement applications.

49
sorption-Desorption Reactions of Mercury with
sugpended Mattar in the Columbia River

Bothner, M.; Carpenter, R,

part of Radioactive Contamination of the Marine
environment, Vienna ~ International »toalic
Fnergy Agency, 1973, from Sycposium on the
Interaction of Radicactive Contaminatnts with the
Constituents nof the Marine ¥nvironment, Seattle,
Washington, USK, July 10-14, 1972, pp 73-37.; 1973

ADSORPYION; AQUATIC ECOSYSTEMS; COASTAL WATERS;
COLUMBIN RIVEP; DESORDFION; DYFRUSION;
PRESHYATER; WERCURY; OACIFPIC OCEAN; PARTICLES;
SALTUATERs SEDIUPATS: SILT; TRACEP TECHWIQURS;
DISSOLNTYON .

The influence of Columbia River suspended matter
on the fate of dissolved mercury in the river and
during the transition from the river to the
oceanic environment has bean investigated. The
approach has heen o splke natural Columbia River
water with Hg 203-labelled mercuric nitrate and
wethyl wercury chloride under latoratory
conditions and to follow the roactions of the

10

. lover total mercury content,

e pna

radtoactive gpecles with the suspended natter
Auring exposure to river water anl to seavater.
The concentrations of natural mercury in Columbia
River water, its suspended mater and bottom
sedisents vere alsc detormined., The partitioning
of both natural and radioactive meovcury species
betveen the digsolved and suspended phases was
very similar, PRotween 50 and 75% of the natural
uercary and the added radtoactive species was
agsaciated with the particulatues. Both inorganic
and methyl mercuory are fairly rapidly taken up by
the natural assemblage of Columbia River
particulates. The desorption experiments show
that at least half of each of thess formns is
fairly easily desarbed by filtered river vater of
Suhseguent vashes -
vith seawater pemove little additfonal mercury
from the particulates daring roughly one week
contact time,

S0
Complex vormation Batween Lead (IT) and Citrate
Ions in Alkaline Solution

Bottari, B.:; vicedomini, fM.; Tst. Chim.
Analitica, Univ. Rowa, Foma, Ttaly
J. Znorg. Wucl. Chem. (JYNCAO)

15(7) 2047~53; 1973

LBAD; CITRATE; COMPLEX PORRATION

The complex formation between lead (IT) and
citrata iona (L} in alkeline solution has been
invostigatad by scans of potentiomatric
Reasuremants by ewploying a lead asalgam
electrode at 25 ¢ and in 2 % Na(cl04).

51 -
Nercury Contamination of Marine Life in Pory

Bouroncle, C.A.; Bchegaray, R.M.; Chang, S.Y.J.3
Min. Salud Pern, Peru

Bol. of Sanit. Panamer.
1973

(BOSPAB), 78 (8), 290-301;

MERCURY; CONTAMINATION; MARINE BTOTA; YISHS
SWORDPYISH; ANCHOVETA: SALTWATER

GROGRAPHICAL DESCRIPTION: Peru

52

Kinetics and Mechanise of the Oxidative
Chlotination aof Acetylene. ¥, Kinetic Principles
of Trans-1, 2~Dichloroethyleme and Vinyl Chloride
Synthesis in an Aqueous Solution of Copper(IT)
and Nercury(It) Chloride CompleXxes

Brailovskii, S.M.: BEruk, L.G.: Kostyushin, A.S5.:
Teskin, 0.¥.: Plid, R.M.: Nosk. Inst. Tonkoi
Rhim. Tekhnol. LlLomonosova, MNoscow, USSR

Kinet. xatal. (KNXTAD), 18{5), 1222-1227; 1973
CHLORTINATION; ACETYLENE:; MRBRCURY; COPPER;
CHLORIDE; VINIL CHLORIDE; SYNTHESIS
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Mathylated Porms of Arsenic in the Pnvigonment

framan, R.S.3 Poreback, c.C,
Seiencae, 182, 1247-%2u9: 1973

ARSENIC: DIMPTHYLARSINIC ACID; WETHYLARSONIC
ACID; WNATURAL WATPRS: BIRDS; EGGSHPLLS:
SEASHELLS: HUMANS; DRINE

Fnvironmental sawples vere analyzed for arsenate
and arsenite ions and the methylarsenic acids in
nanoaras asounts. NMimethylarsinic acid and

met! vlarsonic acid vere found in natural waters,
bird eggshells, seashells, and human urine,
Dimetkylarsinic acld is a major and ubiquitous
form of arsenic in the environment. It ia
particularly inuvo” red in blological systess.
Methylarsonic acid vas found in smaller
concantrations, comporatively, a probable
consequence of its heing an intermediate in the
arsenic methylation sequence. The introduction of
arsenic compounds into the environment,
principally throngh pesticides, way resalt in a:
qeneral increase in their concentrations in water
and alr becsuse of the bacterial mobilization of
411 forws of arsenic.

L1}
Fffect of Zinc on Growth and Development of
tarvare of the Yacific pyster, Crassostrea Gigas

- prereton, A.: Lord, H.: Thornton, T.: Webb, J.S.:
Appl. Geockem, Res. Group, Imp. Coll. Sci.
Technol., London, Engl,

, .
war. Biol. (NBTOAT), 19(2), 96-101; 1973
OYSTPRSs 2TNCs; TOXICITY: GROWTH

TAXONIWY: CPASSOSTREA GIGAS

gxposure of C, Gigas larvae in the lab to 125-500
s g inc/l., supplied as zinc sulfate, or as
zn-rich mine vater, for S days resulted in growth
inhibition, worphol. and developmantal
abnormalities, und mortality. The severity of
the effects increased with increasing zn conen.
no effect was shown by S0 su g zn/l.

(33

A Select Pibliography on Pollution of Estuaries
and Coastal Waters with Particular Regaré ¢o
Industrail Pffluents

Brinn, D.G.
NTIS PB-212 215; 1972, August

BIBLIOGRAPHY: BESTUARYWS; COASTAL WATPRS;
THDUSIRY; EPFLUEBNTS

56

petermination of Molecular Hydrocyanic Acid in
vater and Studies of the Chemistry and Toxicity
to Pish of Metal-Cyanide Conplexes

Broderius, S.J.; Oregon State Univ., Corvallis, OR

Univ. nicrofilms, Ann Arbor, %I, Order Yo, 73-21,
299, Diss. Ahstr. Tnt, B 384(3), 1018; 1973

HYDROCYARIC ACYID; WATER$ TOXICITY; PISH;
COMPLEXES; CYARNIOE

"

53

57
Agents for Combating and Hindering Growth of
Algae and #icroorganisms in Aqueous Systems

Brost, H.R.; Hentachel, C.; Wacker, H.; Bayer,
A.G.

Ger. Offen. (GWXXBX) 2131029 {A 61L, C 07C, A
01%), 1ipp.:; 1971, June 23

BENZALKONIUN RPSIN; ALGAB; INHIBITIOW; COPPER;
BACTERIA; ALGICIDES: BACTERIACIDES

5e ) , .
Prequency of Fish Tnwors PFound in a Polluted
Watershod as Coapared to Nonpolluted Canadian
Hators

Brown, R.R,; Hazdra, J.J.; Reith, L.; Greenspan,
Y.: Kuapinski, .7.8.G.; Beamer, P.; hepartments of
nicrobiology (t.R.B.), Obstetrics and Gynecology
(L.X.), and {atsology (P.B.}, The Chicage Kedical
School/Muiversity of Health Sciences, Chicago, 1L
60612; pepartment of Chenistry and Biochemistry,
Yllinois-Benwdictine College,. Ltisle, IL 60532
{(J.J.H.} 3 and Dopartment of Hedical nicrobiology,

‘University of manitoba, School of fedicine,

Winnipag, Wanftoba, Canada  (J.B.G.K.) ‘
cancer Resaearch, 33(2), 189-198; 1973, Tebruary

FISA; TUMORS: WATER; CONTANIRATION: MERCURYS
LEAD: ARSENICS TOLOEWE BENZANTHRACENWE:; CRUDE
OIL; CHLORINATED RYDROCARBONS; GASOLINE;
PHOSPRATE; SULPATES; COLIFORM BACTERIA:
TENPERATURE; DYISSOLVED OXYGEN; WOTRIERTS

Data are presented on the incidenco of tunors .
found {n 2121 fish examined from the Pox River
vatorshed (85.38%) as conpared to U639 fish
exanined in Canada (1.02%). .The vater systeas
vere compared as to pollution potentinls, and the
Yox River vas found to be a highly nolluted
system, Among the pollutants found vere mercury,
lead, arsenic, toluene, crude oll, gasoline,
benzanthracene, chlorinated hydrocarbons,
phosphates, aulfates, and coliform bacteria.
Pactars guch as dissolved oxygen content,
tesverature, and nutritional variation vere
considered similar in both wvater systems. It is
concluded that these pollutants vere responsible
for the greater frequency of tusors. Wo attempts
vere wpde to deternine the affects of pollution
on the long-torm human users of the water or to
determine the virus contents of the vater systes
under study. vlians are nov being made to study
the water system under srtudy. Plans are now
being made to study the waters for fish viruses
and, incidently, those enteric viruses that one
sight expect in a river system that is termed %a
floating sewver."
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(3]
Bffi cloncy of Heavy Metals Removal in municipal
Sovage Troatmaont Plants

Rroun, H.G,3 Hensley, C.p.: WcKinney, G.L.}
Roh{ naon, J.L,

Pnyicron. Letters, S(2), 103; 1973

SRYAGE TREATHENT; HEAVY WETALS REMOVAL: SLUDGE;
NIGESTION; PILTRATYON; CERIUN; COPPER; LPAD;
CHROMIUM ZTIWC; HEAVY METALS

Yrom January to July 1972, siz sunicipal sevage
treataont plants were routinely monitored for the
officlency of heavy metals romoval. The
municipalitios served ranged from small
agricultural communitiesn to an industrialized
city. Pour basic plant types vere studied: (1)
primary vith sludge dlgestion: (2) {:l-ar with
sludge filtration: (3) trickling filter with
sludge digastion; (4) activated pludge with
sludqe digestion; Ce, Cu, and Pb were more
efficlently removed in mecondary than in orimury.
Cr is rednced during aeration. Cu is strongly
ajdsorcbed by microbial floc. Pb is removed
atficiently dus to increased settling time and
larger pacticle mlze in the secondary treatment.
7n 18 equally efficiently resoved by all plant
types. Increased saspended solids removal yvields
an exponentially increased metals removal,

A0
Acute and rong-Term Accusulation of Copper by the
Brown Bullhead, Ictalurus Nebulosus

Brungs, VW.A.{ Leonard, P,W.; NcKim, J.M.: Watl,
Water Oual, Lab,, U.S. Environ. Prot. RAgency,
Duluth, Minn.

J.7;ish. Rem. Board Can. (JPRBAK), 30(b), 5B3-6;
19

COPPER; BYINACCUMTLATION:; ROLLHEAD: PISH

TAXONIRY: YCTALURUS NEBAOLOSOS

Cy concns. In gill, opercle, liver, and kidney
tissuas of live brown bullhrad (Y. ¥ebulosus)
fish axposed to const. concns. of 6.5-022 sn g
copper sulfate/l. 444 not Aiffer from those that
died Auring the acute exposure., Pxposurte of the
Iish to sublethal concnsg. for 20 days before
exposure to lethal concns. resulted in higher
tissue cu levals in the dead fish than in fish
not previounsly axposed. There was a distinct
fncrease in liver and gill tissue cu concas. at
exposare levels geq. 27 ay g/i. Egquil. tissue
levels of cu in the livar and gill vere reached
vithin 30 days, Cu levels in red blood culls and
plasmy after 20 sonths ¢xposure 4id not differ
from the controls.

61
Trace Elesents in Anclent Atlantic Deep-Sea
Sediments

Bruty, D.; Chester, R.; Aston, S.F.; Dep.
oOceanoqr., Oniv. tiverp,, Liverpool, Fngland

Wature (Iondon), Phys. Sci.
73-74; 1973

(nPSCA6), 205 (thny,

TRACE PLPHENTS; SEDINPNTS:; CLAYS: ZEOLTTP

62
Brovn Seaveed as an Indjcator of tieavy Motala in
Estuaries in Southwest England

Bryan, G.d4.; Hummerstone, L.G.; Plysouth Lab.,
Plymouth, ¥ngland

Je gn:. Biol. Asns. U.K. (JHUBAAK), 53(3), 705~720;
197

WETALS:; SEAWBEDS; WATER; FPACHS; ALGAE; BSTUARIES;
PIOINDICATOR

63
contamination of Soil and Vagetation Wear a Zinc
Smalter by Zinc, Cadaium, Copper, and Lead

Buchayer, M.J.; Institute of Wicrobiology,
Rutgers--Tho State University, ¥ew brunsvick,
¥.J. 08903

gnvirton. Sci. Technol., 7(2), 131-135; 1973

SOILS; VEGRTATION; PLANTS; NRTALS; SHELTPRS:
ZINCS LEAD; COPPER; CADHMIUN{ OXYGPN; ARROSOLS;
ATHDSPRPRE

Hetal oxide fumes escaping from tvo zinc Amaelters
in palsarton, Pa, have contaminated soil and
vegetation with zinc, cadeium, copvar and lead.
¥ithin 1 km of the smelters, 135,000 ppa zinc,
1750 ppa cadaium, 2000 ppm copper and 2000 ppa
lend have heen measured in the 02 horizon.
Approximately 90% of metals deposited on the soil
surface have been retained {n tho top 15 cw of
the soil profile. Depauperate trems within 2 ka
of the smolters contained up to 8500 ppa zinc and
70 ppa cadaiun by veight in washed, oven-driaed
foliage. Motal aerosols may enter the leaves
directly, presumably through open stomates.

64

Deviice for Demonstrating the Interaction of
fetals with Water Vvapar

Bulavin, Y.I.; Pedagog., Inst,, Arzamas, USSR
Khim. Shk. (KHSPAY), (3) £9; 1973

METALS; WATER: INTERACTIONS
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Hetal Dypamicn in Nanicipal Stabilization Ponds

Rulthuis, D.A.3 Crafg, J.p,: NcNabh, C.D.

Pare of Hemphill, D.D. (PA.), Seventh Annoal
Conference on Trace Substances in ¥nvivonsental
Haalth, Held at mnewmorial prion, University of
nisgouri-Columbia, Columbias, 10, June 12-1b,
1973; 1973

SEDINRYTSS AQUATIC VASCULAR PLANTS{ STABILIZATION
ONENS: BIOMASSE CHROMINM; COPPER; IRON;
MANGANESE; 7TNC; CADWNIUM; COBALT3 WICKEL:
ARSNRPTIONG SPDINENTATION; ABRROBIC PONDS; ALGAP:
WACROPHUYTES; ANAEROBIC PONDS$ PACOLTATIVE PONDS:
HYDROPHYTFS: PPPLUPNTS: PPRCOLATION: PLANTS:
COONSTATL: DUCKWEED; WONTCIPAL WASTE TREATERENT;
SEASON AL VARIATIONS: SIWKS; WASTEWATER;
CONCPNTRATION; SINKS

Sadiments and aquatic vascular plants are
potential minks for contaminating elements in
stahilization ponds as they are operated in
michigan, The accasulatinn of several heavy
metals in these sinks vas studied during the
growing seagon in an existing series of
stabilization ponds. Using inflov and outflow
data, an approximation of the accrual vas wmade
for e3ch elemrnt in bottom sedimenta. Biomass
estimates of the hydrophyta communities vere used
to detersire the quantities of wetals resovable
from 1 system by harvest of a season’s crop. The
ambient concentrations of chromius, copper, iron,
manganese and zinc were reduced !4 the ponds
through accusulation in these sinia. The asbient
concen trations of calmium, cobale, and nickel
vere not teduced in the ponds, Eatimates vere
sade of the relative efficiencien of removal by
olany absorption and by sedimentation in aerobic
t .+ during the growing geason. Plant

A% iption vas sore efficient than sedisentation
{or chromium, copver, and zinc. Sedimentation
and ajuatic plants were equally inefficient for
resoval of cadmium, cobalt, and nickel. These
moved through facultative and aeroblc ponds
withoot redaection,

66
vffoect Oof Some Trace Tlements on the Development
of tha A'ga SCPNEDESHUS QUADRYCAUDR

Rumhu, Y.V¥.: Mokryak, A.S.: USSP

Tzv., A¥ad, Naoni nold. SSR, Ser. Biol.
(xmexn6), (1), 82-83; 1973

Khim. wauk

LITHION; CADANTUN; WICKEL: BICARBOWATE; 2INC;
TRACE BELFMPNIS; ALGAE; DEVRLOPMENT

TAXONINY: SCENEDPSMUS QUADRICAUD)

flgae vere arovn in meiia contafining Li, wi, ca,
and 7n salts at 23-26, 2000-2500 1nx. After 3
sonths pH of the medium, concentration of ACO3-,
and the amount of biomass vere determined,
tithium (plus) in lov concentration (0.0V mq/l.)
stimulated algal grovth while higher
concentrations (0.1/mg/l.) reduced growth of the
algae, Zn and C4d lons in concentrations of
0.0%-D.5 #g/1l. inhibited growth of the alga.
Inhipbi tion of qrovth was accompanied hy a
decrease of HCOl-concentration.

1
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67

Kinotlics of Aguation of Chloro- and
(Thiocyanoato) Chrosfium (IXT) Complexen in Mixed
Aquoous Saolvents

Rurgess, J.; Chem. Nep., Univ, Loicester,
Leichester, Engl.

J. Chem, Soc., Dalton Trans. (JCDTBT), (D),
825-1928; 1973

KINETICSs KQUATION; CRROWIUA: CONPLEXES:
THTYOCYANATO; CHLORINF

Rate constants are reported fro spontaneous
thersal aquation of the coaplexes (Cr(wH3)5C1)2e,
cis- (Cr(en)2Cl2)¢+ (en=ethylenedianine),
trang~(Cr(0f2) uC12y+, and (Cr(NCS)6)3=- in a range
of solvants, including sethanol-, ethanol-,
acetone-, dioxan-, and t-butyl alcohol-vwater
binacy mixtures. These results, and previously
publ {shed results on similar chromius (TII)
complexng, are discussed in taoras of the
Grunvald-Hinstein treatment of molvolyses in
mixed aqueoun solvents. Although this empirical
apprcach can usefully be eamployed in dlscussing
the aquation of chlorochromium(IIY) complexes,
its extension to thiocyanatochromium (IIT)
cosplexrs does not seem profitable,

6R

nistribution Patterns for Sose Particulate and
pissolved Trace fMetals within an Active Glacial
P4ord

Barrell, D.C.

Part of Radloactive Contamination of the Marine
Pnvironnent, Proceedings of Sympostium held by the
International Atomic Pnergy Agency, Seattle, WA
July 10-18, 1972 (B9-103) 786p.; 19723

DISTRIBITION PATTER%S; TRACE NETALS:
PARTICULATES: GLACYAL PJORD; PLOCCULATION: ZINC;
COPPER; LEAD; WICKEL; RUNOPV; SALTWATER; £STUARIES

The distribution patterns of sose trace nmetals
between water and both suspended and deposited
nediment has been studied in a non-iceberg
fiord-estuary in S.B. Alaska. The hvdrography of
this tyne of f£jord is such that, during the
susner, glacial melt-vater runoff enters the
narine f4ord inttially as a concentrated
sediwent-plume on the surface. This sediment
subsequently flocculates and settles through the
subhalocline (essentially non-turbulent) portion
of the marine column. The soluble zinc content
of the glacial fresh vater is slijhtly lower than
that of the marine vater (around 0.5 and 1,1
microgram per liter respectively), and the totsl
fresh-wvater particulate zinc (around 6S mg/kq) is
predominantly structural. 1In this environment
there appears to be adsorption of zinc across the
hatlocline, and copper, lead and nickel are
covariant with iron and the suspended sedisent
load. The sediment deposition rates in this
fiord-type are very high and the sediment
texture, cooposition and chemistcy is anifora
through the surface metre or so. The organic
carbon contant i{s around 0.1%X only., The
interstitial water contents of hoth zinc and
copper approximate those in the overlying water.
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f9
Studies on Uptake of Wethylamercury-203 by
Bluegills (Lepomis macrochirus)

Butrovs, W.N.; Krenkel, P.A.; Associated Water
and ALt Regources Enginoers, Inc., Washyille, T
37204/ /Environmental anG Water Resources
Fngineering Porgram, Washville, TH 237238

Env, Sci. Technol., 7(13), 1127-1130; 1977
TRACEBRS: HALP=TIME: RLOPGILLS:; UPTAKE;

AP THYLMERCORY; RADI(NUCLIDES; LIVER: KIDNPYS:
NERCOURY 203%; WPRCURY

TAYOMONY: T.PPONYS MHACROCHIRUS

“he yptake of methylwercury-203 directly from
water by bluegills was found to be nearly
constant after five days at about 20% par gram of
figh par liter of water. Transferred to
mercury~free yator at 24 degrees C, bluagills
exhibited a rapid loss of about U0% of the
mercury, folloved by a slovw loss iuth a half-time
of absut five months. Mercary lavels in the
liver and kidneys vere tvo to seven times higher
than whole fish levels, bat there was no
discernipble trend in this ratio with tise. The
proportion of mexrcury present as methylmercury in
the vhole fish remained at 73¢/-10% throughout
the course of the experiment. The proportion of
mothylaercury in the liver and kidneys, howvever,
fell rapidly in the first few veeks after
axposure, ultimataly leveling off at about 10%,
This suggests that biochemical demethylation is
taking place in these orqgans.

70

Continuous Culture of Rhodotorula rubra.
Kinetics of Phosphate Arsenate Uptake,
Inhibition, and Posphate-Limited Growth

Button, D.K.; Dunker, S.S.; HWorse, N.L.: Inst.
Mar. Scil. Univ, Alaska, Collegn, Alaska

J. Bacteriol. (JOBARY) 113(2), 599-6its 1973

PHOS PHATE; TRAWNSPORT; KIRETICS; ARSENATESS
UPTAKE; GROWTH INHIBITION; CONTINUOUS CULTURE: PH

TAXONONY: RHODOTORULA RUBRA

The pink yeast RHODOTORULA ROBRA of marine origin
was found to capable of extended growth at very
lov phosphate concentrations (K 0.5 = 10.8 n¥).
Average intraceilular phosphate concentrations,
based nn isotope exchange tachniques, were 15 ¢o
200 wM. glving concentration gradients across the
cell envelope of ahout 106. Sensitivity to
metabolic inhibitors accurred at micromolar
corcantrations. 1IYInabtlity of the phosphate
transport system, K8 = 0.5 to 2.6n8, V max = 55 N
moles par g of cells per aln, to discriminate
against arsenate transport led to arsenate
toxicity at 1 to 10 nM, vhereas enviroumental
arsenate levels are reportedly much higher.
Phosphate competitively prevented arsenate
toxicity, The K1 for phosphate inhibition of
arsenate uptake vas 0.7 to 1.2 #N., Phosphate
uptake experisents showed that maximal growth
rates could be achieved with approximately 4% of
the total phosphate -argsenate transport systes.
organisss adapted to a range hoth of
concentration of waCl and of pH. Maximal
affinity for phosphate occurred at pH 8 and at
low concentrations of NaCl: howvever, V max for
phosphate transport vas little affected, naximal
specific grovth rates on sinimal sedius wvere
conzistent in batch culture but gradually
increased to the wuch higher rates found with
yeast extract media vhen the population vas
subjected to long-tarm continuous culture with
gradually increasing dilution rates. Phosphate
initial uptake rates that vwere in agreement with
steady-state flux in continuous culture were
obtained by using organisms and sediuna directly
from continuous culture vere obtained by using
organisas and sedius directly from continuous
culture. Thir procedure resulted in rates about
500 times greater than one in which harvested
batch-grown cells vere used. Discrepancies
between values found and those reported in the
literature for other organisms were even larger,
Grawth could not he sustained below a threshold
phosphate concentration of 3.6 nM. Such
thresholds are explained in teras of a systea
vhere growth rate is set by intracellular
nutrient concentrations., Threshold
concentrations occur in response to nutrient
sinks not realted to grovth, such &s efflux and
endogenous metabolisa. Equations nre presented
for evaluation of growth rate-lisiting sabstrate
concentrations in the presence of background
substrate and for evaluating low inhibitor
concentration inhibition mechaniams by substrate
pravention of fnhibitor flux.

71

Removal of Soluble Nercury Residues from Agneous
Process Streams

cadaus, ®.L.: Ventron Corp.

U.S. Patant (USYXaW) 3768528 (210/50; C O02RC),
2pp. ; 1971, November

MERCORY; REAOVAL; WATER; PESIDUBS; WASTE WATER
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The rffects of pH, Soluhility and .mperature
tlpon the Acate Toxicity of Zinc to the Bluegill
sunfish (Lepomis macrochirus Raf.)

cadirns, J., Jr.; fahns, T.K.: Burton, D.T.:
pickgon, K.L.3 Sparks, R.P.: Waller, ¥.T.

Kansas Academy of Sclence, 74(1), 81-92; 1972,
January 7

PISH; TOXICITY; PH; SOLUBILITY; TEWPERATURE:
ZINC; BIOASSRY; MORTALYITY; TLH; LETHAL TOLERANCE
HPDIAN

TAXONOMY: LEPONTS MACROCHIRUS

flueqgill srunfigh wore exposed for 96 hours under
statir test conditions to vatar soleble zinc
su1l€ate hvdrate and vater insolubdble Zinc
phosphate hydrate at two temparature ranges
{21-74 degrens C; 7-9 degrees C) and tuo pH
ranges (5.7-7.0; 7.3-8.0). Control f£ish were
saintained in vater containing no zinc. %o
bhluegills died in vater containing insoluble zinc
in ampunts comparabie to the amounts of soludle
zine (13.50, 19.00, 248,00, anl 32,00 milligrams
zinc 2 plus per liter) which produced sortalities
of 90 to 100 percent. Bluogill mortalities in
concentrations of soluble zinc ranging from 10 to
32 witligrams zinc 2 plus per liter were 0 to 10
percent at the high pH, while at the low pH
mortalities vere 100 percent. Bluegills at the
low tamperatures died at a such slower rate, and
the time~to-death of the first fish was
consifjerahly delayed, in comparison to bluegills
at the warmer temperature. Continutous flow
tioagsay tests in which tvo types of test
containers were used showed differences in
9f=hour TLM valaes. ‘The particle replacement
time {n 190 liter bioassay jars wvas considerably
longar than in t.8-1iter plexiglass containers:
hence hlaueqills survived longor in the fars,
Ninety-six-hour TLM concentrations for fish
expogad to a continuous flow of zinc 2 plus in
two types of test containers were estimated in
four vays: using statistically pooled measured
and calculated concentrations, and by pooling
calcylated and measured concentrations on the
basis of the nominal concentrations alone. There
vere small differences {in the resulting TN
valyes, a result vhich should be of interest to
other workexrs using bloassays.

7

rapid Biological mMonitoring Systea for
petersining Aquatic Community Structure in
Receiving Systeas

caicpsy J.s Ir.; Dickson, K.l.: Lanza, G.

Pare of Biological Methods for the Assessment of
datsor Quality, ASTHM STP 528, American Society for
Testing and Materials, 1973, pp. 108-163

WATER; LASERS:; HOLOGRAPHY: AQUATIC BYOLOGY:
ENVIROWNERTAL SURVEYS: NONITORS; ARALYSIS;:
SPECIES DIVFRSITY; SAPROBYC SYSTEN; COMPARISOW
TNDEX; COMNUNITY STRUCTURE ANALYSIS

Biological monitoring plays an important role in
a pollution wonitoring program providing
information not availahle through conventional

72

physical and chesical monitoring. The naprobic
systeam and the use of structural and functional
changes in aquatic communities are tvwo approaches
utilized 4in amsessing the affects of pollutants
on aquatic communitiesn. The feedback of
information froms conventional instream hiological
sonitoring has been too slow for the most
effactive managenent of an aquatic system. Tvo
rapld hiolcyical monitoring systems (the
SEQUENTIAL CONPARISON INDEX, and an autonated
community structure analysis using laser
holaography) have heen developed to increase the
speed of data collection and data analysia.

T4
The Devalopnent of an Automated Biological
nsonitoring System for Water Quality Management

cairnz, J., Jr.; Hall, J.W.; forgan, B.l.:
Sparks, R.®,; Waller, ¥,T.; Westlake, G.7.

part of femphill, D.D, (Bd.), Seventh Annual
Conference on Trace Substances in Environmern‘al
Health, fHeld at Memorial Union, University of
missouri-Columbia, Colusbia, WO, June 12-10,
1973; 1973

RESPIRATION; PISH; BLUEGILLS; ZIWC; BERHAVIOR;
CALORINE; WATER QUALXITY; WATER: BIOLOGICAL
HONITORING: MONITORING: AQUATIC ECOSYSTRHS

The time has come to go beyond merely responding
to one environmental crisis after another and to
manage all ecosysteas on a regional basis,

Proper management will insure that benefits are
optinized and that cach systea gerves a variety
of uses. Management of aguatic ecosysteas
requires a clear understanding of the goals to be
achiaeved, appropriate information and the means
to achieve the goals, Control measures applied
to aquatic acosystess, in the absence of
inforsation on the condition of the system, are
apt to he inappropriate and thus may overprotect
the receiving system at times and underprotect it
at other times since the ability of ecosysteas to
receive vastes is not constant. A major
determinant of the effectiveness and efficiancy
of ecological quality control is the lag time in
the feedback of information, If the lag is too
great, the control measures may rapeatedly
overshoot or undershoot the desired goal.

Present techniques for measuring the responses of
aguatic organisss and communities require days or
veeks, vhereas information for ecosystem quality
control and prevention of ecological crises
should be gonerated in minutes or hours as i{s the
case for other quality control systems. A
blological monitoring system has been developed
to generate information rapidly. The aystes
measured changes in the sovement and breathing of
fish in order to provide an early warning of
developing toxicity in the wastes of an
industrial plant. The method of autoaation of
data collection fron this sytem and 1ts
development into an "on-lina" systea for
sonitoring water quality is described. The
special statistical technidues necessary for
analyzing this data is able to detect low
concentration of zinc and other toxicants and
that the responses are sufficiently rapid to make
the system usaful for water quality managesment.
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The Design of a Continnous Plov Piologicnt Rarly
varning System for Industrial Use

Cafitns, J., Jr.; Sparks, R.P.i{ Valler, W.T.

rresented at the 27th Pardue Industrial Waste
conference, May 2-8, 1972 at VPurdue University -
to be publirhed in the Purdue University
rngineering Bulletin, 21 p. plus table and
fiquren; 1972

GOALS; AQUATIC ECNSYSTEMS: PPREDBACK; LAG; CONTROL
NEASURES; RTOLOGICAL MONITORING; HOVEMENT:
BREATHING: PISH: BARLY WARNIWG; TOXICYTY:
INDUSPRTAL WASTES: RESPOWSE TINE; POLYGRAPH;
TNXICANTS RLUPUILLS; DIURRAL YARIATION; ZIWC
SULPATY: STRES T DETECTION

The time has come to go beyond merely responding
to one environmental crisis after another and to
wanage all ecosyatess on a regional basis.
prover management will i{nsure that benefits are
opticized and that each system serves a variety
of usss. HNanagement of aquatic ecosystams
requires a clear understanding of the goals to be
achieved, appropriate inforsation and the seans
to achieve the goalg. cControl measuras applied
to aquatic ecnsystoss, in the absence of
{nforaation on the condition of the system, are
apt t5 he inaopropriate and thus may overprotect

the recoiving system at tises and underprotect it

at other times since the ability of ecosysteas to
receive vastes is not constant. A mafor
detersinant of the effoctiveness and afticiency
of ecological quality control is thkv lay time in
the feedback of information. If the lag is too
great, the control measures may tepoatedly
overshoot or undershoot the desired goal.

present technigues for seasuring the responses of
aquatic organisas and cosmunities require days of
veeks, vhereas information for ecosystem gquality
control and prevention of ecological crises
shooll be generated in minutes or hours as is the
came for other quality control systems. &
biological lonltorlng systea has been developed
to generate information rapidly. The system
measures changes in the sovesent and breathing of
fish in order to provide an early wvarning of
developing toxicity in the wastes of an
irdastrial plant.
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Use of Pish as Sensors in Industrial vVaste Lines
to provant *ish Kills

cairng, J., Jr.; Sparks, R.B.; Waller, W.T.: Dep.
ptol,, virginla Polvtech. Inst., Blacksburg, VA

fydrobiologia (FYDRBS) 1973, 81(2), 151-67; 1973

1$:€; TOXICITY:; PISH; INDUSTRYAL VWASTES: PISH
K

Paper suggests a method of detecting stress in
fish used for monitoring. The breathing rate of
fish exposed in test areas vwas detected hy
platinoe electrodes in the water and connected to
a cowpnter which flashed a warning when the
breathing rate sutficiently exceeded norsal
values for the time of day. The onvironment of
the fish could then he changed so that they
sucvived after giving the varning in this way.
Pish moveasents might also be used, Yarious
details are given to modify the criteria for fact
or slow acting, reversible or irrevacsible
poisons. In this way, the actual biological
stress is seasured.

1%

177
Relation Batween Continuous Niological Monitoring
and vater (uality Standards for Chronic Fxponoure

cafirns, J., Jr.: Sparks, R.P.; Waller, ¥.T.:
Cent. Bnviron. Stud., Virginia pPolytech. Inst.,
Blacksburg, VA

Bioassay Tech. Environ. Chem. 383-402; 1973

PISHS ZINC: VATER QUALITY STANDARDS; CHRONIC
EXPOSURRS; BYOLOGICAL MOWXTORING; WATER

Bluegill sunfish detected potentially lethal zinc
(7440~66=-6) concas. (R wg/l.), and also gublethal
conchs, (2-3 lg/l-), in their environment rapidly
enough to survive if the Zn was resoved at the
time of detection. Nonitoring systeas for fish
movement patterns, using light beam interruption,
and for fish breathing, using polygraphy
racotdings, vere used to dotect the streas
responses of the fish to %n exposura. A\
reproduction study showed, hovever, that 0,235
#g/l1. (1710 the lowest concn., usel to monitor
breathing) was not safe for chronic exposure.
Both nystems may be plausidle for detecting
acutaely toxic conditions resulting frowm
industrial or municipal =pills. bhoth systems
should be used in conjunction to prevent sonitor
faflare due to thn effects of excessive turhidity
on movemont monitors, and of exress electrolyte
concn. on breathing sonitors.
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Incorporation of Radlostrontium by Marine
orqgani san

cancio, DNe; Llauro, J.A.; Clallella, W.R.3
Benlnson, n,J.

part of Padioactive Contamination of the marine
fnvironmeni, Proceedings of Svymposium held by the
Tnternational Atomic Energy Agency, Soattle, WA,
July 10-1, 1972 (3487=3%7, 786 p.: 1973

STRONFYUH; CALCIUA; PISH; TRACERSS CRUSTACEA:
COASTAL WATERS; MOLLUSCS3 DISCRINIWNATION VACTORS

TAXORONY: AICROPORON OPERCULARIS

petersination of the discrimination factors for
strontiun and calcium and of the corresponding
strontium concentration factors aretdiscussed.
fesnlts of lahoratory experisents using doudle
tracer techniquas and of determinations haged on
nystesatic moasurements of sutable strontiue and
calcius are oresented The organisas studied are
cosnon along tho A+lantic coastline of Argentina
and consiat of various specion of fish,
crustaceans, mollusce and marine algae. Proa the
laboratory experiments it is concluded that, with
the double tracer technique, it is poasihle to
deteraine the discrisinate against strontium; the
discrimination factor values fluctuation betyeen
0.10 and 0.92 depending on the speciem in
question., In the cases of fish (NICROPOGOW
OPBRCULARYS) and crustaceae (including
exoskeleton) it was found that the Sr/Ca ratios
vete the same throughout the animal. 1In the case
of thr molluscs, different values vere obtained
for the shells and the soft parts, IXYn general,
discrimination factors obtained in the field on
the basis of stable strontium and calcium
determinations agree reasonably well with the
values obtained in the laboraotry for the fish
and m>llusc species in question, bat are lover
for the crustacean and algal speclies, Obtaining
the concentration factors from discrimination
parameters has the advantage of representing
liniting situations where the equilibrium state
is ensured. In this way, the experimental
results can be extrapolated to natural conditions
vith less uncertainty. The resulting strontius
concentration factors .'luctuate between 2 and 10
for fish, 13 and 70 for crustaceans and molluscs,
and 0.2 and 70 for algae.

79
mercury Pollution of Pish and Other Yool Products

canuti, A.; Lab. Chim. Prov., Cresocna, Italy

Ind. Aliment. (Pinerolo, Ttalv) (INALBB), 12(9Y,
109-111; 1973

REVIEV: WERCURY:; PO0OD; FISH

80
study of the vole of Scirpus Americanus 4in
pepolluting Waters Contaminated with Heavy Haetals

carbonneau, W.; Tceablay, J-L.; Dept. Blol.,
gniv. Laval, Ousbec 102, Que., Can.)

Ha;i can. (Que) 99(S), 1972 (Recd. 1973) $23-532;
19

WERCURY: LEBAL; CADMYUN; HEAVY NETALS;
BIOACCONULATION; PLARNTS: WATER; DEPOLLUTING AGENTS

TAXONINY: CYPERACRAE; SCIRPUS AHPRICANUS:

17

78

PLEOCHARIS SMALLYZ; BTIDENS CRRWOUA

The capacity for S. AMEPICANUS, a Cyperaceae, to
concentrate the heavy smetals, mercury, lead and
cadafum, fros its environsent was studied. This
plant has the capacity to act as a natural
depolluting agunt. Two other plants which may do
the msnme: ELEOCHARIS SMALLTI Britt. and BIDERS
CERNUA L. were also studied.

81

Zinc-65 Specific Activities from Dregon and
Washington Continental Shelf Sediments and
Benthic Invertebrate PFauna

Caray, A.G., Jr.3 Cutshall, W.P.

Part of Radioactive Contamination of the Marine
Environsent, Proceedings of Symposium held by the
Intornational Atomic Pnergy Agency, Seattle, Wi,
July 10-14, 1972 (307-329) 786 p.; 1973

ZINC: 2INC 65: SPECIPIC ACTIVITY: SPDIRENTS;
BENTHOS; INVERTEBRATES; COASTAL WATERS; POWER
REACTORS: PAUNA

Relationships between the benthic fauna and
sediments on the continental shelf of Oregon and
Washington have been investigated by deternining
specific activities of zinc-65. %inc-6%, induced
by neatron activation in Columhla River water
used to cool plutonjius production cteactors at
Richlung, vashlngton, vas carried down the river
and into the marine environment. Sediment froa
the Colushia River moves northward. Zinc-65
specific activities in scdiment and henthic
invertebrates decrease northward vwith distance
from the river and vestwvard with depth have
higher zinc-65 specific activities than the
sedinents in, or on which they live. Other
sources of zinc-65% via the food web are suspected
as the cause for the difference in specific
activity between tho sediment and benthic fauna.
Long~term decline in zinc-R5 spacific activities
hawvn been noted., Nany specles from a range ot
trophic levels have been included in the study.

82
frace Matzls in Sediments of Wew York Bight

Carmody, D.J.; Pearce, J.B.: Yamso, W.E.3 Dap.
Chen., Wostchester Comsunity Coll., valhalla, WY

Mar. vollut. Bull. (MPNBAZ), G(9), 132-135; 1973
SEDYHENTS; WATER; TRACE METALS; COASTAL WATERS

GEQGRAPRICAL DESCRIPTION: U.S., New York (Coast)

83
Nercury in the Greonland Ice Sheet: Purther Data

Care, P.A.; Wilknies, P.B.; U.S. Faval Research
Laboratory, Washington, DC 20375

Science 181, 843; 1973
MERCURY; IC® SHEET; DISTRIBUTION

Fev data suppert the contention that the Maorcury
content of Greenland glacial ices has not
increaned aramatically in recent years but rather
1: dzsttibuted nonhosogencously through the ice
sheet,
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Au
Mercury. Short=Term Storage of Watural ¥atera
catr, R.A.; Wilkniss, P.®,; May, Res. lab,,
Hashingeton, OF

?g;iton. Sci. Technol. {(PSTARG) 1973, T(V), A2-3;:
3

MPRCURY; WATPR: STORAGE: 105S: VAPORIZATION;

Analysis of natural waters for mercury roquires
an unlerstanding of changes occurring during
storaje, such as losses to container wealls,
association with particulate ohases, and
vaporization., Use of carrier-free Hg- 197 and
inproved flameless atomic absorption technigues
rhow neqliaible losses to sample containers upon
fA-day storage at pH 1, At the time of sampling.
80% of the total mercury vas associated with
particglates, vhile at the end of the storage
period only 10-15% vas associated with
particulates, %o vaporization 1omses wvere
observed under thease conditions.

13
Toxicity Bloassay of Heavy Netals in Water Using
Tetrahyaena pvriforsis

Carter, J.¥,; Cameron, X.L.; Med. Sch., Univ,
Texas, San Antonio, 7X
Water Res. (WATRAGY 7(7), 951-961; 1973

fIBAYY NMETALS: PROTOZOAS TOXICITY: CADWIUN:
SULPATYES; COBALT: 2INC

TAXONONY: TETRAHYSENA PYRIFORNIS

On a weight basis, cadeius sulfate vas sost toxic
to the ciliated protozoan TETRANINENA PTIRAYPORNXS,
folloved in decreasirg order by mercsric
chloride, cohtalt sulfate, zinc sulfate, and lead
nitrate PB("N3) ? was 7-fold more toxic in soft
water (20 WG CACO3/L.) tham in hard water (500 wec
CACO3/L.); an antagonistic calcius carbonate
offect, HACL2 vas 2-#013 more toxic in hard than
in soft vater: a synergistic CACO3 effect. T,
PYRYPORNIS mav be a more sensitive indicator of
heavy metal contamination in water than fish,

8’6
Bffect of Sodlum Arsenite on Glucose-U-14C and
Aspartate-if-18C Netaboliss in PHASEOLUS VYULGARIS

cavalie, G.; Ceont. Physiol. Veqg., Univ.
Paul~Sabatier, Toulouse, PR

C.P. Acad. Seci., Ser. D(CHDDAT), 277(18) 1877-1860

SODXIUN: SODYUM ARSENYTPE; GLUCOSE; CARMOW 184
ASPARTATE; N™TABOLISH

TAXONONY: PAASROLUS VULGANIS

18

87
Cadaius Toxicity and Accumulation in Southern
Naiad

Cearley, J.B.; Coleman, B.L.$ Dapartment of
Enviconaental Health, University of Oklahoma
fleal th Scliencens Center, Oklahnma City, Nkla.
73190

Pulletin of Pnvironmestal Contasination and
Toxicology 9(2y, 100-101; 1973

TOXTCYITY; WAIAD; CADAIUH: BIOACCUHULATION;
PHYSIOLO0Y ; RATE INHIRITION3 AQUATIC PLAWTS

Tozic reactions and cadsium accusulation in WAJAS
QUADOLEPENSIS Sprend. (a pondveed) increased as
the exposure levels increassed, vhich sugqested
that (a)cadnium accusslation, ca.1000 fold, was
direct fanction of the exposure leveal, and that
(b} tho detnxifying mechanism was overtaxed at a
vore :n{id tate at the higher levels reaulting in
an earlier jmpairment of physiological function.
This physiological ispairment resulted in the
inhibition of additional cadmium accusulation at
the higher levels: significant additiomrl
accunulation and only slight toxic effects at the
lover levels suqgested that timsue damage was not
sufficient to significantly inhibit further
cadnius accumulation. Thus, it {s evident that
this cosson aguatic gllnt is capable of
introducing potentially toxic quantities of
cadnium into the food of higher organisus, ©.g.
sunfizh and waterfovl.

1]
Conservation Probless in the Metal-Pinishing
Industry

Chalmers, R.K.; Bostock Hill and ®igby Led.,
Birainchas, Pngland

Chen. Ti\d. (London} (CHIFAG), (12), SS0-557: 1973

REYICT, UBTAL PINISHING; EPPLURNTS; UASTE WATER:
CONSERVATION

89

Coaploxing Properties of Nitrilo Pri Acetic-Acid
in the Lake ¥nvironsent

chau, Y.K.; 3hiosi, H,T.
Yater, Alr, Soil Pollut., 7(2), 189-1683 1972

WITRILOTRYACETICACID; COPOER: WICKEL; CADNIUNS
NERCORY; CHRLATES: LAKES

Mt concentrations above 1 ppm RTA can react with
spari{ngly soluble cospounds ta release the metal
and associated anjons through cosplexation. It
also interacts with sediment to telease certain
setals depending on the abundance of the metals
in the soglnent. tn situ and laboratory
experiments have been carried ocut to study such
interactions and also to follav the fate of these
released metals after NTA has degraded,
Degradation of certain WTA-metul coaplexes in
lake vater medius has also been studied. Tt wvas
founld that certain WTA complexes (Cu, Wi, €4, Hq)
are very resistent to degradation.
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of)
fffect of Chelating Agoants on Chyomius Absorption
in fatn

chen, N.S,: Tsal, A.; Dyer, T.A.; Anim. 3ci.
Dep., Washington State finiy,, Pullman, Washington

J. Watr. (JONEAT), 103¢8), 1182-1186; 1973

CARONTUN: ABSORPTINN: INTRSTINRS; CHELATIONW:
PHYTATE; OYRLATE; BDTA; CITRATE

The effect of chelating agents on chrosium
absorption hy rats vas measured in vitro and in
vivo, Pour chelating agents: nxalate, phytate,
citrate, and PHNTA vere used to detersine their
offect on chrosium transport throungh the rat
fntentine in vitra, Oxalate significantly
increased and phytate significantly decreased
chrosium transport through the rat intestine,
vhile the other two chelating agents showed no
significant effect. Tn an in vivo study oxalate
and phytate had the same effects on *Tivalent
chromium absorption in rats as that observed in
vitro, The midscction of the rat intestine
appears to be in the wost diffusible segwent for
chromium, followed by the {leus and duoldenusm.
Inder in vitro conditlons, SiCr 4s also sore
hiahly absorbed in tho aidsection than in oither
of the other tvo segments, VPasted rats absord
chrosjus at a significantly faster rate than
nonfasted ones.

a1
tffact of Copper on the Heart Rate of
FIOMPHALARTA GLAPRATA (Mollusca: Puleonata)

Cheng, ™.C.3 Sullivan, J,7.; Tnst. Pathohiol,,
tehigh Univ., Rothlehes, PA

comp, Gen, Pharmacol, 0 (13), 38-8; 1973

SNATLS: COPP2R: HEART RATP; WOLLUSCICIDES:
BYCASSAY

TAXOKONY: BYONPHALARIA GLABRATA; HOLLUSCA
PULMONATA

Copper sulfate,, vhich has long been used as a
nolluscicide, decreased the heart rate of B,
GLABRATA vhen present in concentrations that
produce the so-called distress ayndrome. The
effoct vas saxisal at all ~oncenirations above 1
pPm copper, but wvas proportional to
concentration belov this. The decreasc! heart
rate could be due either to the toxic effect of
Cu or the retraction of the snail iato its shell
under these conditions,but was probably a
conbination of both. wevertheless, the
sensitivity of the B, GLABRATA heart rate to Cu
say be of some value in the bdloassay of potential
sollascicides.
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Cadnius, Curomnium, Lead, and Mercury- Plenary
Account for water Pollution. I. Occurence,
Toxlcity, and Detection

Chereaisinoff, P.: Habib, Y.
vater Sawagoe dMorks- 119(7), 73-74 78- 80-B6; 1972

CADNTIUN; CHROMIUM; LEAD: NERCURY; WATER: PUBLIC
WATER SUPPLIES;: WASTES: BPPLUENTS: PISH; DRINKIAG
WATER; STANDARDS; SuINICIDES; SYNERGISY;
COWCENTRATION; LETHAL LINIT; TOXIGRANS; TOXICITYS
GILLS; TWNTAXE; POISONING; ACUTER; METHYLWERCURY;
METHYLATIOW; ERATIK; SYNPTONS; PREGWNANCY; PETUS:
BIOLOGICAL RALP-LIPE; ATORIC ABSRNPRITON
SPRCTROPHOTOMETRY; COLORINETRY; POLAROGRAPHY:
NROTHOW ACTIVATIOR AWALYSIS; PRECONCENTRATION;
FLECTROPLATIN WASTES; COOLING TOWER BLOW DOWN
VATER: PIGMENTS: PAINTS; CHLOR-ALKALY PLANTS;
CNRROSION INHIBITORS; TETRAETHYL LEAD: BATTERIES

Constderable interest in currently heing shown in
heavy setals concentration in the nation's
surface vaters, and particularly as they occur in
vater sources and vaste effiuents, (See Water 7
Sevage Works, pp 174-173, June 1971 . In a U.S.
Geological Survey Report mandatory saxziaus
cocentrations for public water supplies were
detecmined from seven metals (mercury, arsemic
cadmiun, lead, chrosium cobalt, zinc). According
to the report, saall amounts of these setals are
widely distributed in streams and lakes
throughout the United States. PYor four of these
uetals (cadaium, chroaius lead and mercury), four
of the seven metals in the report are
{attlcularly significant hecause of videspread
ndustrial use, possible frequent occurrence in
waste streas effluents and their toxicity. A
plenary account of these four metals, cadsiusm,
chroniamn, lead and sercury, in respect to vater
pollution follows. The discussion incluldes
information on r-Nature, sources and use,
1I-Toxicity and toxic effects, ITI-Analytic
sethads for detection and IV-Reaoval techniques.

93
Rercury in Sose Surface Waters of the World Ocean

Chester, R,; Gardner, D.{ Riley, J.P.; Stoner,
J.; Dep. Oceanogr., Univ. Liverpool, Liverpool,
zagland

fiar. Pollut. Bull. (NPWNBAZ), 4(2), 28-29: 1973
HERCURY; SALTWATPR; SURPACE WATERS

94
flercary Pollution of Basse-Seine (Prom Recyg to
Tancarville)

Chesterikoff, A.3 Carru, A.M.; Garban, B.:
Ollivon, D.; Chesterikoff, C.; Lab. Chis. Anal.,
Inst. Hydrol. Clisatol., Paris, PR

Trih. Cebedean (Cent. Belge Ptuda Doc. Paux
Air) (TCEDAR), 26(358-356), 269-276; 1973

NERCURY; VATER; RIVERS

GPOGRAPRICAL DESCRIPTION: Prance, Basse-Seine
Rivars
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Kinetic Studies of the Pormation, Acid-Catalyzed
Solvolyais, and Cupric Ion Displacement of a Zinc
Porphyrin in Rqueous Solutions

Cheung, S.K.: Dixon, r.L.: Yleischer, E.8.:
Jetier, D.Y.; Krishnamacthy, M.; Chea. Dep.,
Univ, California, Irvine, CA

Ploinorg. Chem. (BICHBX), 2(%), 261-94; 1973

7INC; CHELATION; SOLWBLE; PORPHYRIN; COPPRR:
KINETICS: IOWS

The rates of Zn (2 plus) {ncorporation 2n (2
Plus) Aumetallation, and Cu (2 plus) AdAisplscement
of 7n (2 plus) in a H20-sol. porphyrin were
investigated. 1 tetra-sulfonatad
totraphenylporphine TPPS vwas esployad in the
studiss, The rate of 7n (2 plus) incorporation
wag equal *o (k1) (Zn(2 plas) (TPPS) where k1 =
4,76 X 108-1 NE~-1 sec P-1 4t 30 degrees; the rate
of 7n-TPPS desetallation is equal ¢o k4
{7n-TPPS)=(H plus’2 where %4 = 10.9 B-2 sac B-1
at 10 degrees C; the rate of Cu (2 plus)
teplacesent in Zn-7PPS is eaqual to KkCu
{7n-TPPS} (Cu (2 plus)) where %Ca = 5,1 X 10P-3
MP«1 sec P-1 at 30 degrees. Theso rate lavs ave
discusged in terws of the possible mechanisas for
the reactions studied.

a6
Hercucy Content of Oregon Ground £3eh

Childs, ®.A.: Gaffke, J.¥,: Dap. Pood Sci.
Technol., Nregon State Uaiv., Astoria, OR

NoRA Pish. Rull, (PSYBAY), 71(3), 713-717; 1973
PISH: MBRCURY: GROUNDYISH

GTOGRAPHICNL DPSCRIPTION: U.S., Oregon (Coast)

97
Bxposure of Nogfish Shark Peti to mMercury

Childs, P.A.: Gaffke, J.¥W.; Cravford, D.L.:
Seafoods Laboratory, hepartment of Pood Science
and Technologdy, Oregon State University, Astoria,
Ore, 97103

Bull. Pav. contaw. Tox. 9{5), 276-280: 1973

DOGPISH SHARK: PETUS; MATERNAL LOAD; WERCORY:
STOACCUBTLATION; PISH

TAXONONY: SAUALUS SUCKLRYI

The relationship of maternal amercury load to
fetal nercury ¢as ¢xasined in the pacitic spiny
dogfish shar® (SQUALUS SUCKLEYI) which
accusuls tegs mercury IN SITU ¢o concentrations of
0.3-1.2 ppm, The leval aof mercury in the fetus
vag significantly lover than in the mother.
Waternal muscle samples had a sean sercury
content of 0.,F5 pom with a range of 0,332-0,999
PpR.  Mercury concentrations {n the uterine wall
vere consistently 0¥ the concentrations in
suscla, There was no apparent relationship
between the concentration of mercury in the
maternal tiusue. Wo fotal samsple taken from
undawaged uteri contained greator than 0.058 ppe
wercury, and no follicle greater than 0.119 ppe
wercury. The mean of all follicle samples was
0.008 ppm mercury, and of all fatal gasples,

0.02% ppm mercury. These data clearly
domonstrate that mercury is not concentrated in
5. SUCKBYI feti IN SITU. The graat difference in
mercury content of maternal and fotal samples
suggests that mercury say be excluded from the
fatus,

98
Lead Pollution:
Sedisaents

Records in California Coastal

Chov, T.f.; Bruland, K.¥.; Bertine, K.; Soutar,
A.: Kolde, %.3; coldberg, BE.D,

sclience, 781 (4099), 5%1-552; 1971, August 10

LEAD; WATER: SEDIAENTS; AUTONOPILE;
HMASS SPECTROMETRY; ATONIC ABSORPTION
SPRCTRNOPHOTOMETRY; ISOTOPYIC ABUNDANCE; HISTORICAL
TRENDS; SRUAGE: INDUSTRIAL WASTES; DUST PALL:
ADSORPTION: GEOGRAPHIC VARIATIONS

BNISSTONSS

The present anthropogenic lead fluxes into
sediments fros the Santa Monica, San Pedro, and
santa Barbara basins of Southern California ave,
regpactively, 0.9, 1.7, and 2.1 aicrograms of
lead per square contimeter of sea bottoa per
year: the natoral (prepollution) rates for these
three basins were, respectively, 0.24, 0.26, and
1.0 sicrogram of lead par square cantiseter per
year. Studies of isotopic compositioun indicate
that lead pollutants in coastal sediments are
derived psainly from the cosbustion of lead
additives in gasoline.

99
Chov, T.J.; Scripps Institution of Oceanography,
L8 Jolla, Calif,

Chesistry in Britain 9(6), 258-2A3; 1973

LEAD; DISTRIBUTION; ATHOSPRERE; PLORA; PAURA:
PLANTS; AWINALS; OCPARS; WATER

A reviev of the distribution of lead in the
earth, sea, air, flora, and fauna around the
vorld with specisl emphasis on the U.S. and U.K.

100

Water and Water Pollution Handhook. Volume 4
clacclo, L.L. (Ed.}

Wew York; Warcel Dekker, Inc.: 681 p.; 1973

AUTOMATIONS CHEBICAL AWALYSIS; GAS
CHROMATOGRAPHY; INPRARED SPECTRA; HRAWDBOOKS:
LUNINESCENCY; OUANTITATIVE CHEMICAL AWALYSIS:
VATER

101
Environmental Dynamics of fercury (Discussion)

Clavkson, T.¥W.; Coble, A.J.; D'Itri, P.N.; Gage,
J«C. 3 Goldwazer, L.; Hartung, R.; "insan, A.3
Jernelov, A.; Jervis, R.E.

Pact of Hartung, R. {ed.), Environmental Mercury
Contamination, International Conference, 1970,
Ann Arbor Science Publishing, Inc. Ann Ardor,
michigan (p. 198~201): 1972

REVIEW; WERCURY: METHYLATION:; WATER: AQUATIC
ENVIRONMENTS
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102
Mercury Concentratfons in vish, Plankton and
vater from 3 Western Atlantic Esutaries

Cocords, G.3 Cahn, P.H.; Upiv. Dept. Marine sci.,
fireenvalae, NY

J. pish. Blol., S(6), AB1-647: 1973
¥oDD

AERCURY; CLUPEID; ESTUARIES; PLAWKTON;
CHATNS: ZOOPLAWKT™ON; PISH

TAYONDAY: RPRVOORTIA TYRAWROS

Total mercury concentrations vere detecrmined in
the clupeid, RREVODRTIA TYRANNUS, fram three
estuarleg of the vestern Atlantic, and in the
plankton on ¥hich they feed, as vell ag in the
vater saspled from the same localities. Although
there vag some indication that the tood chain is
a likely source of mercucry contasination in these
fish, ag seen by the very such highei levels
found 1n viscera compared with the rest of the
fish, there was no evidence of stronqg food chain
intensification. Fish sercury levels (0.3 to 0.5
oart/108 ATy wt) were about twice that for
plankton (0.1-0.2 part/106 dry wt), with higher
levels in phyto- than in zooplankton,

03
rrace Plepents in pottom Scdivents fros OUpper
peoria Lake, Niddle T1ilinois River

collinson, C.; Shimp, Weil ¥,
rnvironmental Geology Wotes, Sept., 1972, No. 56

TPACE ELENFRTS; SPDINENTS; LAKES; I-RAY
PLUORESCEVCE; WEBUTRON ACTIVATION ANALYSIS;
OPTICAL ENTSSION: ATOMTC ABSORDPTION;
RADYOCHENISTRY: CAEMISTRY: STLICON: ALUNTN(N;
TRON; MAGNESIUM; CALCYOM; POTASSIDR; CARBON;
TITANIUN; PANGANESE; SnDIUM; PROSPRORUS; SGLPURS
LEADS ZINC; CADNION: COPPER;: NICKEL}; BORON:
CAROMIUN; BPRYLLYON; VANADTIUR; COBALT; WBRCURY:
ARSENIC: DRONINE: LARTHAFGN; SCANDIUN

A preliminary study of the chemical coeposition
of botton sediments froms Tpper Peoria lake was
aade on samples taken from eight sites in the
1ake vhich 45 an ispoundment of the Yllinois
River naar Peoria. The samples were gsudbjected to
analysia by X-ray fluorescence, neutron
activation, optical eaission, atomic absorption,
radfochenical preparation techniques, and wet
chemical methods. pnafor constituents determined
vere silicon, aluminum, iron, sagnesies, calcinm,
potassium, inorganic carbon, and organic carbon.
Titaniam, manganese, sodium, pbosphorus, and
sulfur were found {p snaller asounts, Trace
elements measured vera lead, zinc, cadsive,
copper, nickel, boron, chroaius, berylltum,
vanadium, cobalt, msercury, arsenic, bromine,
lanthanun, and scandium. Sieve and pipette
analyses revealed that the sediments are candy
and clayey silts. Y-ray ditfraction indicated an
111§ te-kaolinite-chlorite mixed-lattice clay
fraction. The results shoved that Upper veoria
take bottos Sediments contain sore lesd, zinc,
and chromius than previously studied studied
surficial sedisents from southern Lake Michigan,
but that they have lover levels of arscnic amd
bromine. Cofcentrationz are directly related to
organic carbon content and, to some extent, to
the less than 2-micron clay fraceion, SHoth
organic carbon and clay fractions increase
southvard in Opper take Peoria and are larger 4in
the navigation channel than in the shallovs.
Turbidity appears to have an inversa relation to
trace element concentration,
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104
nolybienun Toxicity: Abnormal cell Pivision of
Teratogenic Appearance in UUGLENA GRACILIS

colsano, G.; Departaant of Veternary Science,
virginia Polytechnic Institute and State
gUniversity, Blacksburg, VA 23051

Bull. Contam., Bull. Cnviron. Contam, Tox. 9(5),
361~ 3645 1973

CELL DIVISION; AITOSISS TERATOGENRSIS] ANOARLIES;
NOLY RDENUN: KARYORKINESIS; WEROPLASIA

TAXONONY : BUGLENA GRACILIS

vaglena cells ware grown axenically in continuous
light at 26-26 dngrees C. Wormal gsolyhdenum
concentration of the grouwth mediue vas found to
be 108 ppe. An increase {n Mo concentration of
96, 860, and 960 ppm was shown to produce
abnoreal cell 2ivisf{on and aborrant cell types.
fiolyhdenun may be ~onsldered toxic and may be an
intibitor of celli nr fission with resultant
nuclear and chrosososal polyploidy and abnoraal
ritoses. It is hypothosized that a similar
toxicity of molybdenuz may activate the
vicontrolled grovth patterns obaesrcved in some
neoplastic growths.
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Trace Plement Distribution in Water, Sediment,
Phytoplankton, Znoplankton and Benthos of Lake
michigan: A Baseline Study With Calculations of
concentration Pactors and Buildup of
Radiolsotopes in the ¥ood Weld

Copeland, R.A.: Ayers, J.C.; Pnvironmental
Reseerch Group, Inc., University of Michigan, Ann
Arbor, MY, 2710p.

ERG Spacial %eport Wo. 13 1972, Nay

TRACE PLESENTS; WATEZR; PHYTOPLANKTON;
TZOOPIANKTON: RENTHOS: LAKRES; CONCENTRATION
PRCTOR; BIOACCUNULATION: POOD WEBS; CHFONIUN;
ZINC; SEDTHENTS RADIOYSOTOPESS YNYRRTEBPATES

GEOGNAPHIélL NESCRIPTION: 0.5, (N}, Great Lakes,
Lake ®michigan

Environmental Research Group, Inc. has conducted
an environmental study on samples of
phytoplankton, zooplankton, benthos, water and
sediment collected fron Lake Michigan by the
creat lakes Research Division of the University
of Michigan., These samples, collected in 1969-70
prior to the operation of all nuclear plants
except Rig Rock Pofint, were analyzed for mafor
and trace elements hy ¥RG, The results of these
analyses indicate Lake Wichigan is typical of
other world environments in its chenical make-up
although certain elements (selenium in
zooplankton and chromicm and zinc in water) show
significant variation in distribution within the
area surveyed. ®any of the biological samples
vere found to have become contaminated with
sediment during the collecting process. FRG
created a nethod, using scandium concentrations,
by which this contasination could be corrected
for after the analyses were made. Biological
investigation of the data indicate that
conditions in the southern basin of Lake Aichigan
are rapidly changing. Mador changes in the
speciss wmake-up of the phytoplankton are being
discovered and further changes are expected in
the near future, Calcolations of concentration
factors were made for the biota with respect to
bnth water and sediment. It was found that
concentration factors calculated with respact to
vater were most representative, One of the most
important findings was that there i5 no stepwise
increane in concentration factors as one analyses
higher and higher memhers of the food web. This
is not surprising since all of the organisms are
equilibrating vith the same systee (Lake Michigan
vater) . Using deslgn data supplied hy the
utilities and proposed government regmlations,
PRG calculated the concentrations of
radioactivity that could he expectod in the
invertebrates of Lake Michigan under the proposed
title 10 C.P.R, Part S0 Appendix T operating
conditions. These calculations indicate that for
the invertehrates no radioisotope will exceed 8%
of the upper lipiting concentration normally
applied to fish.
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Trace ¥lement Distributions in Lake Michigan
Pish: A Raseline Study with Calculations of
Concentration Pactors and Equilibrium
Radiolsotope Distributions

Copeland, R.A.; Beethe, R.H.; Prater, HW.W.

Aun Achor, MI; Environmental Research Group,
Inc., Ann Arbor, Michigan PP. 133: (1973); 1973

ACTIVATION AWALYSIS: BARTUM 140: CERIUN 18043
CESIUM 1333 CESTUM 1363 CESIGN 137; CHROMYUMN S51;
COBALT 58; BLEMBNTS; FISH; XODINE 1313 TROW 593
ISONBRYC NUCLBI; MAHGAWESE 54 NRUTRONS;
RADIOACTIVE WASTE DISPOSAL; RADTOECOLOGICAL
COKCENTRATION:; RADIONUCLIDES: KINETICS; SYLVER
110; STRONTYUN 893 STRONTIONM 90; TELLURTUNM 1293
YTTRYUN 91; ZINC 65; ZIRCONTU® 95

107
Cadsiom in the Pnvironesent, An Annvtated
Bibliography

Copenhaver, %.D.; Ulrikson, G.D.; Newman, L.T.:
Palkerson, W.; OakX Ridge Watlional Laboratory, Oak
Ridge, Tenn.

ORNL-BIS=73-17; 1973, april

CADNYIOM: BYBLIOGRAPHY

108
Arsenic in the Bnvironment, an Annotated
Bibliography

Copenhaver, B.D.$ Ulrikson, G.U.3 Newaman, L.T.:
Van Hook, R.Z., Jr.; Oak Ridge National
Laboratory, Oak Ridge, Tenn. 37830

ORWL-EYS-73-16; 1973, July
ARSENIC; BIBLIOGRAPHY

109 .
Production of Trimethylarsine Gas from Various
Arsenic Compounds by Three Sewage Pangi

cox, D.P.; Alexander, M.; Laboratory of Soil
ficrobiclogy, Departnent of Agronomy, Cornell
University, Ithaca, NY juaso

Bull. EBnviron. Contam. Tox. 9(2) 84-88; 1973

TRINETHYLARSINE; ARSENIC: SEVAGE; PUNGI:
IHDUSTRIAL SBWAGE; AGRICULTURAL RNNOPP:
MICROORGANISHNS; MBTABOLIC CONVEBRSYON; SODYOM
ARSENATE; SODIUM ARSENITE; MONOMEBTHYLARSONIC
ACID; PH; SOILS; THA; HMA;

TAXONOMY: PENICILLIONM Sp; CANDIDA HUNICULA:;
GLINCLAOION ROSEOM; SCOPULARIOPSIS BREVICAULIS:
THICROPRYTOK SP; METHANOBACTERIUM

A potential source of toxic gages is posed by the
release of arsenic cnspounds in inrdustrial and
agricaltural wastes into the environnment,
assuming that microorganisms capable of this
wetabolic conversion(s) are videspread.
Microorganisas comnonly present in sewage and
soil were tested as to their capacity in the
formatlion of trimethylarsipe when cultured in the
presence of sodium arsenate, sodiaom arsenite,
monomathylarsonic acid (MsA} and dimethylarsinic
acid (DMA) . CANDIDA HUMICOLA (Dazewka) iz able
to produce THA froam all sources tested vhen
groving at pH S. GLIOCLADYUM ROSEUM Bain
prodgced THA in the presence of NMMA and DMA, bat
not in the presence of sodium arsenate or sodium
arssnite; a PENICILLIUM prodaced THA under
similar conditions.
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110
Lead-210-Padinm=226. nedioactive Disequilibrium
in the Deep Sea

craig, H.; Krishnasvamni, S.; Somayajulu, B.L.;
Scripps Ynst. Oceanogr., Univ. California, San
Diego, Calif.

Barth Planet. Sci. Lett. (EPSLA2), 17(2),
295-305; 1073

LEAD 2103 SALTWATER; RADIUMW 226; RADINACTIVITY

Ph 210 and ®a 226 profiles have been measured in
the ¥orth Atlantic and North pPacific Deep water.
The Ph 210 activity 4s 25% to 30% of that of Ra
226, averages about S{¥ in each profile, and is
lowest in the bottom wvater. This deficiehcy of
Pb 210 relative to Ra 226 shows that ph 210 is
rapidly and continually scavenged from deep
vater, probably by adsorption on particulate
material sinking from the surface. A method is
developed for simultaneous application of the
vertical diffusion-advection zodel to Ra 226 and
Ph 210 deep-vater profiles, and the in-gitun
source teras for both fzotopes are obtained as a
function of the parametric upvelling velocity.
Por a positive source term for Ra 226 in deep
vater, the parametric velocity is lipited to 2
spall range (3-12 w/y) and the Geev-Pacific
residence time of lead 1s 54 yr, a value two
orders of magnitude smaller than residence times
estimated from stable lead concentrations. The
model calculations shov that an in-situ
ccavenging process, acting throughout the vater
colunn, is required to remove the Pb. Box model
calculations yield a similar short resideace time
for lead in North aAtlantic Deep Vater, indicating
thar radioactive disequilibrium for Pb 210, due
to fast scavenging, is a general phenomenon
through the deep sea.

1M1
Mercury Pathways in a River and EBstuary

Cranston, R.2.: Buckley, D.E.

Fnvironmental Science and Technology, 6(3),
27u-280; 1972, March

MERCURY; WATER; SUSPENDED PARTICULATES;
SFPINBNTS; RTVERS; BSTUARIBS; DILUTION;
ADSORPTION; IFDUSTRY; BFPLUBNTS; TRANSPORT;:
PORMULATION; CHENTSTRY; MOBILITY; BINLOGICAL
UPTAKE; AMALGAMATION; SYLVER; GOLD; DPLUTONIUA:
IROM; MANGARESF; COPPEBR: CHLORINE; BLEACHES;:
PLOCCULATION; DEPNSITION: HETHYLMERCURY;
FPRTILTZER PLANUTS: PAPER MILLS; CHLOR-ALKALT
PLANTS: SFTTLING POWDS; OPTAKE; SHELTPRS;
TRANSPORT

A method for measuring total mercury in vater,
suspended particulate matter, and bottom
sediments has been evaluated, Some data have
been applied to a study of the geochemical
pathvays of mercury in a rural river and estuary
systea. Concentrations of mercury in the rafave
river (Nowva Scotia) are related to the proximity
of a seall rural town. The dissipation of

mercury in solution appears to be through
dilution, as well as by adsorption on suspended
particulate matter which raises the level in .
particulate matter to the range of 2.04-34.4 ppu.
Bottor sediments in the Laflave River are
affected by sedimontation of particulate matter
containing high levels of mercury, but the
mercury concentration in the Lottoam seliments
ranges from 0,09 to 1.06 ppm. MHercury released
to the natural environment from industrial waste
effluonts appears to he discharged mostly in the
dissolved form but may be quite raplidly adsorbed
ag shown by analyses of suspended particunlate
aattar and bhotton sediments.

112
pParticulate Lead Contasination Recorded in
Sedimentary Cores from Lake Washington, Seattle

Crecelius, B.A.3 Piper, David 7,

Pnvironseutal Science and Technology, 7(11),
1053=10553 1973 "

SEDT MENT COREBSS SEDINPWTS; LEAD: HOMANS:
POPULATIONS; PARTICULATES; LEADED GASOLINE:

. SHPLTERS; LAKES

GEBOGRAPHICAL DESCRIPTION: U.S. (W), Washington,
Seattle, Lnke Washington

Pxaminatfon of two sedimentary cores from Lake
Washiagton reveals a sharp increase in the lead
content (from 3--400 ppm) daring the past BO
years. The increase in lead parallels the
increase in population of the surrounding land.
The tvo major sources of lead are helieved to be
particulate lead trom the Tacoma smalter (froa
1890 to 1913) and automohile gasoline additives
(from 1920's to the present).

113 :
Gansa-Emitting Radionuclides in Chesapeake Bay
Sediments Wear Calvert Cliffs ,

Cressy, P.J,, Jr.; Nataral Resources Inst.,
Goddard Space Plight Center, Greenbelt, MY

Part of Bcological Effects of Nuclear Stean
Plectric Station Operation on Estuarine Systeas.
Volume T, WNihursky, J.A. Watural Resources
Tnst., ORO--4328-1 (9-15): 1973, August

BISNUTH 214; CESIUM 138; CESYONM 137; CHESAPEAKE
BAY: COBALT GC: PH; RADIATION MONITORINWNGS

RADIONRUCLIDE MIGRATION:; RUTHENIOM 106; SALINITY:
SEDTWENTS; TEMPERATURE DEPENDENCE; THALLIUM 208

GEOG RAPHICAL DESCRIBTION: U.S. (B}, Marylamnd,
Chesapeake Bay

118
Concentrations of Manganese, Yron, and Zinc in
Juveniles of Pive Estuarine~Dependent Plshes

Cross, ?,; Brooks, J.
Conf~710501~~P2, pp 769-77%; 197%

ESTUARIES; FISH; IRON: MANGAWESE; QUANTITY RATIO;
2InC
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nelation Petwoen Total Rody Welight and
Concentrations of Manganese, Iron, Copper, Zinc,
and Narcury in white Musacle of Bluefish
(POMATONUS SALTRATRIX) and a Bathyl-Dewersal Pish
AHTINDORA ROSTRATA

crossn, F.A,
vi sherfes fesearch Board of Canada J., 30(9), 1287

BODY WEIGHT: WANGAHESPS YRON; COPPER; ZINCS
MERCORY: NUSCLFS: BLURPYSH; PISH: SALTWATER;
BATHYL-DEMERSAL FISH .

TAXONINY: ANTTHORA ROSTRATA; PORATONUS SALTRATRIX

Concentrations of marcary increased mignificantly
vith gize in vhito muscle of bluaefish and a
bathyl-demersial fish, hut <oncentrations of
manganese, iron, copper, and zinc elther remalned
constart or decreased. Pish resjding in tvo

di fferent ecosystens in the Atlantic Ocean may
therefore he in a steady state with their
environment with respect to the latteor elements,
bt not to mercury, Variations in accumulation
pattecns of trace metals as a function of size in
these specleq are discugsed,

116
organomercurials in the Envicoament

. Croms, R.J.; Dep. Chem., Univ, Glascov, Glasqov,
Scot,

IR
Chen. Ind. (London) (CHINAGY, (15), 719-21; 1973
RPVIEW: NERCTRY: YATER; ORGANONERCURIALS

1
Mercury Accumulation in An Aquatic Bcosysten

Cumont’, G.; Nontiel, A.; Lab. Cent. Reoch. Vet.,
vaison-hifort, Pr.

Trip. rebedeau (Cent. Belge Etude Doc. Paux Alr)
26 {352y, 128-6: 1973

MESCURY: ACCUMULATION: ADUATIC BCOSYSTENS:
MERCURY; RIOACCUMULATIDN
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The ®wEfacts of Mercuric Acetate on Adult Juvenile
and Larval Oysters CPASSOSTRER VIRGINICA
Cunningham, P.A.

Am. Zool, 12(3y, XXIYX: 1972

TISSGRS: SHELLFYSH: DEPOSITION: RESPIRATTION:
OXYGEN; VELIGER; LARVAE; MORTALITY; OYSTERS:
MERCURIC ACETATE

TAYOWDNY: CRASSOSTREA VIRGINICA
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119 .
Trace Elanont Analyses of Whitefish

Cushing, C.3 ¥atson, D,
BNUL~=1750 (Pt.2) 6.7U4-6,15; 1973, HNarch .

ACTYIVATION AMALYSIS; AQUATYC ECOSYSTEMS:
CHEMISTRY; RIVERS; PISHES; FOOD CHAINS; INSRCTS;
PLANRTON; TISS5URS; TRACE AMOUNTS
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120

Possible Screening of Sarface Charges on Crayfish
Axons by Polyvalent Matal Yons
D*Arcrigo, J.5.; Med. Cent., Univ. Cralifornia,
Los Angeles, <alif.

J. vhyslol. (London) (JPHYAT), 231(1), 117-28;
1973

CRAYPISH; AXON POTENTIAL; CATIONS: NERVESS
HETALS; IONS

The effacts of diffarant polyvalent metal ions in
the extarnal solution on the threshold membrane
potentia) for spike in{tiation in crayfish axons
vas stadied by means of intracellular
nicroelectrodes. netal fons tested included 6
divalaont (Ca(2¢), Mg {2+), Sr(2¢), Ba(2+), Co(24),
Ni(2¢)) and 3 trivalent cations (La(3+), Y (34},
Pu(le+y). Tdentical extracellular concentrations
of difforent cations wvith tho same valence had
essentially the same affect on threshold membrane
potential). Hovever, a very lov concentration of
trivalent cations (approxisately 225 mM) was
aquivalont to a much higher divalent cation
concentration (13.5 mM) as measured by their
affects on threshold potential. Upon a 10-fold
increase in concentration, the threshold
potential for spike initiation was ahifted in a
posltive direction by 30.6 aV with divalent
cations and by 20.8 mv with trivalent cations. A
hypothesis involving screenlng of nagative
charqes at the axonal mesbrane surface, based on
Gouy-Chapmnan thaory, predicts these varlous
experimental resalts rather closely. Evidently a
high negative charged, sufficientto render a
screaning mechanism pogsidle, exists at the
surfaca of crayfish axons in the region of the Na
This i3 discussed in connection with the
possihls molaecalar idantity of the ¥Wa gates.

hY
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” .
Metcury in the Aquatic Ecosystems

Dileci, J.M.; Inst. Water Res., Wichigan State
Univ., Bast Lansing, NI .

Biloagsay Tech. Pnviron. Chem.(26VZAG), 3-70; 1973

REVIEW: NERCURY; FRESHWATER ECOSYSTZM; SEDINENTS;
RADIOACTIVITY: TRACERS; WARINE ECOSYSTEM; IONS

A reviev of the occurrence, distritution,
accumulation in sediment, biological methylation,
sicrobial conversion, and biological
concentrations of mercury in the aquatic
ecosyster, including use of preserved museum fish
as g pollution indicators, Hg distribution
studies with radioactive tracers, the toxicity of
#g in the fregshvater ecosystems, and the effects
of Hig and sarcuric ion ir the marine ecosystes,
with 235 refs.
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variation in the Toxiclty of Atgenic Compounds to
Miccoorqaniamas and the 3uppression of the

Ynhibl tory Pffectn by Phosaphate

ba Costa, F.¥.B.
Appl. Microblol., 23(M, 86-53; 1972

YOHGITIDES: OXIDATIVP PHOSPHORYLATYONS
TRTERPRRENCY.; GRONTH: POTASSTIUN ARSENATE:
INHIRITOR

TAXONDiY: PORIA MONTYCOLA: CLADOSPORIUN fIZRBARUN

The toxicity of potassium arsenate, as measured
by retardation or inhihition of gqrowth on solid
nutrirnt media, shoved wide variation among
diffecent funei{ tut was cousistently roduced by
the addition of large amounts of potassiun
rhosphate, with both arsenic-sensiiive and
arsenic-tolerant funqgi, ©CORIA WONTICOLA vas
completely inhibited by 0.0025 ¥ arsenate but vas
progressively lass inhibitoad as the phosphate
content of the medium increased and grev slowly
at 0,04 ® arsenate when 0,16 M KH(2) PO (YY) was
added. CLANOSPORIUM HERBARUM showed 6%
reduction In arowth at 0.00 M arsenate in a
lov-phosphate mediumw, hut vhen 0,01 1 KH(2)PO(4)
vas added, arsenate concentrations up to 0.68 ¥
(at vhich the mediuw contains 4,0% As) caused no
reduction in growth rate. MAddition of phosphate
alro reduced the toxicity of potansium arsenite
hut not that of dimethyl sodium arsonate (codium
cacodylate). The counteracting effect of
rhosphate on argsenate toxicity vas found to occar
with 2very one of a wlde variety of
microoxrqganioms tested, The author interprets the
results as aupporting the thesis that the
funglitoxiclity of arsenate is due to its
conpetitive interference with phosphorum in
oxidative phosphoryiation and not to a reaction
with the -SH groups of essential sroteins. The
latter sechanism is, however, probably operative
with dimethyl sodium arsonate. The vractical
implications of the counter~-inhibition phenomenon
in laboratnry investigations and standard tests
of arsenical fungicides, i{n blochenical research,
and fn the cosmercial use of arsenical biocides
are set out.

1213
Rffacts of Dleldrin on Brovn Trout in Pield and
Laboratory Studles

Dacre, J.C.; Scott, N.; Med, Sch., Univ. Otago,
punedin, N.Z,

weu Zealand Journal of varine and Preshuater fes,
(RZINBS), T(N, 235-2ut6; 1973

DIPLDRIN; TONXTCTYTY; BROWN TROUT; WATPR; FISH
TAXONONY: SALNO TRUTTA

GEOGRADHICAL DESCRIPTION: New Zealand, Otago,
Silver Streaw

The 28 hr LCS0 for dieldrin (I} in browun trout
(SALBO TRUTTA) and bottom fauna of Silver Streawm,
otago, Wew 7Zealand, after an accidental discharge
of 55 1., of a T spray, vas 0.015 ppa, The
ninimum lethal levels of T found in the skeletal
muscles, liver, and brain vere 1.0-2,.0 ppw.
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124
Waste Water frow Blectroplcting Plants and
Procipltatlon of Heavy fetals

!
Daester, H.H.; Jola, Me.; Daester-rairtec A.G.,
Bannl, Switzerland

Xorrog, Yeskydd (XOYPTAD), B(9), 20-29; 1973

REVIRW] HEAVY N2TALS: WASTE WATER;
ELECTROPLATING; IWDUSTRY

125
The Yeuro Toxiclty of Alkyl Mercury Compouads

Dales, L.G.
Am. J. Ned. 53(2), 1972 219-232; 1972

HOMANSS RPSPIRATORY TRACT; GASTROINTRSTIWAL
TRACT; CENTRAL WPRVOUS SYSTRH; INHALATION:
FURGICIDES: SEEDS; PISN; rooD CAAINS; BLOOD; FETUS

The alkyl compounds of mercuty present a
significant human health hazard. Thene
cospounds, which are readily absorhed through the
respiratory or gastrointestinal routes and only
slovly eliminated from the body, can cause
serious damage to the central nervous systom, and
may lead to death or persanent major disability.
Harnful exposure by inhalation has occurred in
indastrial and agricultural settings, vhere alkyl
mercury coapounis are used primarily as
fungicides. Serious iliners hasm aliso resulted
from ingastion of both aseed trecatad with alkyl
mercury fungicides and of fish from contaminated
vaters. The latter fora of poismoning may occur
after the discharge of several foras of mwercury
into natural hodlies of vater, since aquatic
microorganisss can convert inorganic mercury to
alkyl mercury vhich then accumulates to dangaerous
concentratfons in the higher rungs of biologic
food chains. Although variation in exposure
rates makes it Aifficult ¢o set precise limits
for safe environmental concentrations of these
compounds, air levels of 0.01 mg/M(2) and food
concaentrations of 0.5 to 1.0 ag/kg of mercury as
alkyl mercury have found fairly widespread
acceptance as the current cxitical values, A
concentration of 10 mg/100 al of blood has been
proposed as the maximum permissible for mercury
(as alkyl mercury) in exposed persons. The
vossibility that exposure to very small doses,
heretofore regarded as harmless, say have subtle
and yet still significant chronic health effects
in the adult and not so subtle affects i{n the
human fetus requires exploration.

126
The Blo Transformation of Organo Mecrcury Coapounds

Daniel, J.¥.
Biochen. J., 130(2), 64-65; 1972

BIOTRANSPORMATION; ORGANONERCURY; MTICRONRGANISHS;
RATS$ LIVER: PUWNGYCIDES; SOILS$ MPRCORY



127

127

The Klneticm of and » Preliminary nodel for the
tUptake of Radio~7inc by PHAEDACTYLUA TRICORNUTUN
fr Cultaore

paviea, A.q.

Part of Radioactive Contasination of the Marine
nvironment, Proceedings of Sysposium held by the
Tnternat{onal Atomic Pnergy Agency, Seattle, Wi,
July 10-1a, 1972 (603-019) 706 p.y 1973

KINETICS ; ®ONELSs UPTAKP; RADIONUCLIDBS] ZINCs
TRAC®RS: CHELATION; GROWTHS NPTALS

TAXOWONY2 PHAEDACTYLUM TRICORNUTUA

Uning zinc £S-1aballing, mcasurements of the rate
of nptake of zinc fons hy inittally zinc-Cree
cells have heen made. Treatment of a suspension
of cells, containing zinc with a chalating agent
indicates that a portion of the wetal associated
vith the colls is loozely bound and probably
adrmothed on to the cell sucface. The remainder of
the watal in the cell ix sore firaly hased; in
the early stages of uptake, it increases linearly
uith the square root of time snd this has been
takon to indicate that the uptake of tho metal s
passive and 4!€fusion controlied. The netabolic
zinC content of the cells later passos through a
sixinge despite the availability of further zinc
for uptake and then graduslly decreases. This
has been intorpreted am being due to a reduction
in the nuaber of zinc-hinding sites (probably
protein) within the cells, as they progress
through their growth cycle., & sisplified aodel
of these avents, capable of computerization, has
been 4eveloped and tested against the
expocisental ohservations.

12R

Effeacts of Cheamical Yariations in Aquatic
Environsents. TIIT, Lead Toxicity to Rainbow
Trout and Testing Application Pactor Concept

Davies, P,H.; Pyerhart, v.H.; Dep. Pish. wildl,
siol,, Colorado State Univ., Yort Collins, Cole,

GPo, 1.25 dollacs, Govt, Rep. Announce. (U.8.)
73{18), =8; 1973

LEAD; POTSOWING: PISH: WATER; RAINBOH TROUT:
APPLICATION PACTOR

129

effects of Methylwercury Chloride on the Survival
and Behavior of the Thrae-Spined Stictleback
(GASTEROSTENS ACULEATUS)

Deakins, D.P,; Univ. Sonth. California, Los
Angelss, Ca

Univ, Microfilas, Ann Arbor, NY, Order Wo, 73-1R_
805, piss, Abstr. Int. B, 38({2), 533-%38; 197

MEPCURY; TOXICITY; PTSH; BEHAVIOR; STICKLEBACK:
SURVIVAL; MRTHYLAZRCURY

TAJONIMY: GASTEROSTEUS ACULEATUS
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130
Case Againmt Nercury

Dean, R.B8.,3 Watl. Environ. Res. Cent., Rnvicron.
Prot. Agency, Cincinnati, ohio

AICHE Syap. Ser. 69(129), 279-83; 1973
REVIEV: WERCOURY: PISN: TOXICITY

The occurrence of mercury intoxication hy
exposure to inorganic fig cospounds. Tn
pesticides, consusption of fig-poisoned fish,
exposure to Hg-containing chesical effluents, and
leginlation to prevent or redace hazards of Hg
are ravieved vith 23 refs.
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Study of felected Paramaters Affecting the
Radiation Dose from Drinking Water Downstream of
Naclear Pacilities

Denhaw, D.: Soldat, J.: Pattelle Pacific
Rorthwest Labs., Richland, Wash.

BNAL-SA--0505; 1973

NEPTUNTUN; AHTINONY 922; ARSENIC 76 CARONIUN 513
DIVPUSION; DRINKING WATER; GASTROINTEBSTINAL
TRACT: MAN; WEPTOWIUN 239; RAADIATION DOSRSS
RANTORCOLOTICAL CONCENTRATION; RADIONUCLIDE
MIGRATION; SODIUM 283 ARTINONY3 ARSERIC: SODTIUN:

This paper describes a stady of soms parassters
affecting radiation dosea received froas
consunption of wvater dorived fros the Columbia
Pivar downstreas of the Hanford oroduction
reactors. Included vere atudies of relative
concentrations of radionuclides in water entering
and leaving the water treatsent plants at
Richland and Pasco, Washington; sanitary water at
a number of points in Richland; and coffeo brewed
fros sanitary vator, The resoval afficiencies for
the alun-floc vater treatsent plants studied
ranged from A0% for rate-earth nuclides tog 10€
for Cr $S1. The =wiative concentration of
radionuclifdzs (principally wa 2u. As 78, Sh 122,
¥p 2197 found within the Richland distribaution
systen wvas used to estinmate the average dose to
tesidents consuming the water. Average GI Tract
dosea calculated for persons residing at cuch of
six locations within the city ware 1/3 to 1/2 of
those calcalated for consusption of water leaving
the treatanent plant, The average Qdose received,
calonlated by velghting these six individual
doses by the popaulation distribation, yielded us%
of that calculated for consuaption of water
leaving the treatsent plant. since coffee
capcasents & mafor 1iquid intake mode for adults,
the potential removal of radionuclides during
coffee brewing vas studied. The concentratioans
of radionuclides in the vater and coffee breved
froa it wvere not signiticantly different for
those radionuclides contributing the most to the
GI Tract dose, and hence those doses were not
signiticantly reduced.
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Pxperimental NData on Contasination of Anguilla
anquilla by Chromlum=-51 and it ®¥xcretion

Negcampr, f.: Poulquier, L.; Aguesse, P.: Grauby,

C.R. Acad, Sc., Paris, t. 276 (12 fevrier 197))
Series D - pp. 1193-1196; 1973

PISiH; CHROMIUM; CHRONION S7; INTESTINES:
DIGPSTIVE TRACT: LIYVER: KIDH®YS; BLOODg
BIOLOGTICAL HALP~LIPE:; BXCRETZION; CONCENTRATION
PACTOR: RADIOTRACER TECHWIQUPS: ADSORPTIONS
UPTAKE; TRACERS: INDIVIDUAL VARIATIONS

TAXORIAY 2 ANGOTLLA AGUTLLA

‘The Anguilles were kept in soft water
contaminated with chrosium St. The fization of
the radionnclide in the fish proceeded rapidly to
a ntate of equilibrium at adbout tho 20¢h day,

The gpecific activity of the digestive tract vas
particalarly high, representing about 70 percent
of the total activity. The radicnuclide
penetrated the intestine and was carried
throughout the organisa by the blood. The liver
seems to play a storage role, Excretion is rapid
Auring the first few davs and then such slower.
Thus one detersines two effective periods of 4
and 19 daysn for the vhole animal and 3 and 17
days for the intestines. By the 85th day
Auration of the experiment, the specific arctivity
of the digestive svstea decreased rapidly, that
of the blood slowly, that of the liver remained
Atable and that of the kidneys increazed slovly.
Studiss are continuing on the transfer mechaniss,
ef facts of the chrosiums compound on the sechanisa
and level of contamination, and the effect of the
content of nrtable chrosius on the fixing of the
radionuclide. Most of the chromium vas adsorhed
on the walls of the agquarius and only 0.5 percent
taken up hv the Anguilles after &5 days. (Note
that there appears to be a discrepancy i{n the
biological half 1lives: & and 19 days are
nentioned in one place, G and 65 on the figures
and 20 and a longer ¢time in another place).
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The *arichment of fleavy Wetals in Suhmerged Plants

Disrz, P.

Proc. fth International ¥Yater Poll-<#fin Peseavch
June 18-23, 1972, Sesszion 2, Paper 08, Opp.

ENRICHWENT: BYOACCUONULATION; TOTASSION; CO:ans
LEAD: WICKPL: 7IXC: NANGANESZ; IROW; PLANTS:
AQUATIC BIOLOGY

TAXONORY : SPERMATOPHYTA: DRYOPRYTA; TANUNCULUS
TLOXITANS; NOUPHAR/LOUOTPOM; SAGITTARIA SARGITT XPOLXA:
YONTINALTS ANTTPYRETICA; RYGROAMBLYSTEGION

138
Aguatic-Blotic Community Structure as an
Indicator uf Pollution

94118, G.G.3 Pogers, D.T., Jr.; Geological
Survey, Division of water Resources, Circular 80,
Profect A-022-ALA, University, Alabasa

s 1972

PRYSICOCRHENISTRY; RENTHOS; CONNUNITY STRUCTURE:
ATH®S; HYINE ORAINAGE; TORBIDITY; HARDWYSS; YRONW;
NANGANESE; PRt CONDUCTANCE; SULPOR; DIS3SOLVED
OXYGPN; PEOSPRATE; SPECTES DIVERSITY

Physicochemical conditions and benthic
macroinvertebrate cossunity structure were

i
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quantitatively related to varying degrees of acia
mine drainage in a small strean systes.
Tributaries exposed to acid effluents vere
characterized by lack of a natural buffering
capacity, a reduction in tarbidity, a decrease in
lead, and an increase in mineral content. Strong
posi tive correlation existed betveen hardness,
iron, manganese, lead, conductance, and sulfur,
while dimssolved-oxygen conteant and teamperature
values vere strongly negatively correlated, A
step-wise regression analysis showed lead,
phozphata, and turbidity to bhe highly correlated
(P i8 loens than .07 with specles diversity.
Significant difforences (P {s less than .0%) in
opecies diversity existed botveen acidic and
nonpolluted tributaries. Stations located neaxr
areas of acld production vere consistently lowest
in diversity, Species diverasity values for the
unpolluted stations shoved temporal variations
with highest values occurring during late March
and December. The polluted stations shoved random
fluctuations in diversmity valnen. A regression
lire, calculated to shov tha relationship betwveen
lead and spocies diver=it;, could dbe used to
predict opocien diversity on the basis of
periodic measuremant of streas lead., Varying
degrees of acid sine pollution vere reflected hy
changes in the macroinvertebrate cossunity
structure.
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Possible Inter-relationuhip Betveen Selenium
Toxicity and Lhe Biochesical panction of Tracws
Amounts of Selenium

Diplock, A.T.

Presanted at the Seventh Annual Conference on
Trace Sabstances in Environsental Realth,
University of nissouri-Columbia, Columbia, HO
65201; 1973, June 12~-1&

SELENIUN: TOXICITY: BIOCHENISTRY:; OXIDATION:
DIRETRYL SELENIDE; RATS: ANINALS: YITANIW ®

Stullaes with trace amounts of sslenium 7% in rats
have indicated that a part of a dose of ¥ {(2)~75
Se0(3) becomes converted in the liver to a
protein-bound acid-volatile fora of the element
vhich is susceptible to oxidation, and appears to
be protacted from oxidation Iw vIVO by dietary
vitanin E. HNodel experisents are desgcribed
designed to distinguish hydrogen selenide fros
disethyl selenide. It is shown, using the model
systes, that the tissue acid-volatile seleniun is
not am ulkzl selenide and that it is most likely
to be a hydrogern selenide. The mafor route of
detoxication of large amounts of smelonium is by
formation of volatile Adimethyl selenide, which is
exhaled. The seguonce of reactions by which
selenion compounds say be converted to dimethyl
selenides has been describod by Ganther. The
possibility is discussed that a sisilar mstadolic
sequence say account for the conversion of trace
amounts of ¥a(2)-75 Se0(3) to the protein-bouna
selenide of rat liver subcellular organelles,
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Radiosensitization of Blue-Groeen Alga AHACYSTIS
NIDUIANS hy Chemical Compounds

neitriev, P.: Grodzinsxii, D.
stud, Aiophys., 35(3), 157-163; 1973

ALGAP; ANOXIA; BRNZOYC ACID; RADIATION BPPRCTS:
GAMNA RADIATTON; WERCURY COMPOUNDS;
HONOCARBOXYLIC ACIDS; SINHYDRIN; ORGAWIC CHLORIWNE
CONPODNDS; ORGANIC IODINE CONPOUNDS;
ORGAROMETALLIC CONPOUNDS: OXYGENS PROTON BEBAANS:
RADIOSENSITIVITY
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Influence of copoer and Zinc Tons on Toxicity of
Sodius N-fHethyldithiocarhamate to Pusarius
oxyspovus P. Speclalis lycopersicl

fongch, K.H.; Corden, W.®,; Dep. Bot. Plant
Pathol., Oreqon State Univ., Corvallis, Oreq.
Arch, Hidrobiol. (ARARATY), B83(8), 3uS5-52; 197

NETHYLDYTHYNCARBANATE: COPPER: ZINC: SYNERGISM:
FUNGICTYOPS

TAXORONY: PUSARTIM OXYSPORUM

The interactions hetweon the fungicide, sodiua
¥-nethyldithiocarbamate (NanDC), and fungitoxic
or non~toxic levels of copper or zinc iong were
reavaluated. Tt was shown that non-torxic levels
of WanDC generally reduce the fangitoxicity of
copper sulfate solutions, while copper sulfate
rolutions of lov toxicity, vhen cosbined with
¥anpC solutions of low toxicity, yielded a highly
toxic sixture uith an OV spectrus similar to that
of dimethylthiuras disslfide, a fungicide which
ia about 100 tises more toxic to the test

organ} sm, Pusarius oxysporus f. sp. lycopersici,
as is the cospound WandC. Pungi with a high
svna!tiv!t{ to copper ions are not suitable for
demonstrating a toxic 1:1 complex between copper
ions and the dithiocarbamate. In high
concentrations WanDC proved to be stable even in
the presence of copper fons. ¥n these cases, the
significantly incroared NawDC toxicity, when
cosbhined with copper or Zinc salfate, was
attributed to the synergistic action of the metal
fons on the samipormeability of cytoplaseatic
mepbranes. Since bimodal dosage responsa curves
vere obtained for WamdC in the absence of copper
or zinc ions in the test medium, the "inversion
phenosenon™ is probablv lisited to reactions
ingide the cell,
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Study of Lead, Copper, Zinc, and Cadsius
Contanination of Yood Chains of Man

Dorn, C.R.: Plerce, J.0., II; Chase, G.R.

Gniversity of Wissouri-Colusbdbia, 0.S. Department
of Conmerce PB=223 018, 12% p.; 1972

LEAD; COPPER; TINC; CADRICN; SHELTERS: AUNAANSS
FOOD CHAINS

Rggults of studies on soil, vegetation, meat and
milk zontamination in a nev lead producing region.
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sorption Behavionr of Traca RWuclides in Sea uWater
on Ranganess Dioxide

poshi, G.: Krishnamoorthy, T.: Sastry, V.: Sarma,
T.

Indian J. Chen., 11(2), 158~161; 1973, Pebruary

ACTIVATIOB AWALYSIS; ADSORPTION; ANTIMONY;
ARSENIC; CERYURN; CESIUN; CHENICAL ANALYSIS:
COBALT; HAPNIUN: MANGARESE OXIDES: RPADIATION
NONITORING; RUTAENION; SALTUATER; SELENIOURS
SEPARATION PROCESSES; SILVER:; STRONTIUM: TINWG
TRACE AMOUNTS: URANIUN; ZINC; ZIRCORNIUN; SORPTIVE
PROPERTIES

Adsorption hehavior of 14 radionuclides, viz. Ce,
zr, R4, Cs, Sr, Af, Ag, Se, 2n, C3, A, Sb, Se
and U, from soa water is studied on manganese
dioxide precipitated in situ. Quantitative
captute is found for ca, Ru, Zr, Af, Co and Zn.
comparisons are sade with the sorption capacity
of ferric hydroxide for the sase nuclides. ‘The
application of the in situ precipitation in the
field of activation analysis and sonitering of
radiolsotopes released fros nuclear installations
is discaszed. The adsorption on vovdered
manganeses dioxide vas not nearly so gool, so much
larger quantities wore required. Anionic
conplexaes were not adsorbed strongly. 1Isotopes
of silvar, selenias, antipony and tin were not
carciedl quantitatively. In situ orecipitation
can be nsed as a preconcentration step with
seavater, for meutron activation analysis, bat
araniua should, bat granius shoul? be removed
firvat to avoid fission product formation during
irradiation. petection limits of several fission
products {n seavater are given.

190
Tntaraction Between vater, Trace Rlesments, and
Different Components in the Danube River

nraskovic, R.: Radosavljevic, R.; Tamovac, T.:
garic, 9.

2uct—--4800 (vols. 1 and 2), Boris Kidric Inst. of
nuclear Science, ¥inca, Yugoslavia, p. 1167-76;
1972, may

RIVERS; ELEWENTS; RADIOISOTOPES: REACTION
KINETICS; TRACE ELERENTS; WATER

Prom International symposium on radioecolgoy
applied to the protaction of man and his
enviranment; Rome, Italy {7 Sept 1973). The
envictonment is a conplex system of interacting
physical, chaaical and biological components. The
fate of radicactive and nonradioactive pollutants
introduced into rivers and thair inlfuerce on
existing equilibria depend on specific
characteristics of the aquatic envicvonsent.
Tesporal varistions in asbfent trace elesent
concnetrations may affect the accuracy of the
predictions but these variations are functions of
the biological half tise of the element in
ecosystess, Results of an eleven-year research
progcam are presented concerning the Y1gonlav
section of the Danube river which included sludy
of the characteristics of the river and its
environment; interaction betwvesen water and
dispersod inorganic and organic eatter, and
dispersion ability of the river as well as
tehavior of different trace and radioactive
elemants in the river and its coeponents
including biological and other environemntal
saterials, The analyses shov ragularities on the
1azqe scale.
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short-Ters Indicators of Snblethal Effucts of
copper on Rrook Trout, Salvelinus Pontinalis

prunsond, R.A.: Spoor, ¥W.A.: Olson, G.P.; Natl.
vater Qual. Lab., 0.S, Paviron. Prot. Agency,
poluth, *inn.

J. Pigh. Res.
€98-701; 1973

Board can. (JPRBAK), 30(5),

COPPER? TOKICYTY; TROUT; "ISH BEHAVIOUR
TAXONIMY: SALVELINUS PONTINALYS

changes in cough fregquency, locomotor activity,
and feeding behaviour of yearling hrook trouot
wera observed within 2-26 hr after exposure to
copper sulfate (CuSob) concentrations as lov as
6-1% au g ca/l, each of these responses shoved
pronise as a short-ters predicator of the
concentration range ot vhich chronic exposure to
cu sight have no peresanent effect.

162
nistcibation of Trace wetals in the pPore weters
of Shallov Vater Marine Sedisments

rachart, P.; Univarsity of Edinburgh, Scotland
Limnology % Oceanography, 18(8), 605; 1973, July

OISTRIBUTION: TRACE WMETALS:; SALTHUATER; SEDINENTS?
PHYSICOCHEMYSTRY; COPPER: WICKEL: ZINC: LEAD;
ATONIC ARSORPTION SPPOTRODHOTONETRY

GEOGRAPHICAI DESCRYPTION: Scotland, Lock Pyne

concentrations of seven trace setals in the pore
vaters of marine sediments from Loch Pyne,
Scotland, were analyzed by atomic absorption
gpectcophotometry folloving solvent extraction.
pissolved iron either decreases or increases dovnh
the core depending on the type of sedisent.
copper, nickel, zinc, and leald also shoveld
variable concentrations profiles. This indicates
control by differant postdepositional reactions
in the sedlment, which in turn depend on
difterent physiochesical environgents gonerated
by varisble amounts of contained organic material
and different accumulation rates,

163
radionuclide uptake by Some Preshwater Hydrobionts

pushaaskene, Duzh, W.: warchyulenens, 2.D.P.:
Nyanishkene, v.B8.: Shuliene, R.I.; Polikacrpov,
G.A.

1fer, TSP mokslu Akad, Darbal, Ser, C~- 3~ Wo.
59, 201-212: V972

CERIUA laas CPSIUM 137; PISH:; PLYES: LARVAR:; LEAD
2103 PLANKTON; RADYOTSOTOP®S; RADIONUCLIDES:
KIRBTICS; RUTHENTTN 106; SILT; STRONTIUN 90;
UPTAXE: @ATER

29

1499

149

Specific Activity of Radionuclides Sorbed by
narine sediments in Relation to the dtable
Element Coaposition

puursea, E.K.

Part of radiocactive contamination of the Marine
Bnvironeent, Proceedings of Syaposius haeld at the
Internat ional Atomic Energy Agency, Seattle, WA,
July 10-14, 1972 (47-70), 786 p, § 1973

RADIONUCLIDES; SORPTIOW; SEDINENTS; ELENPATSS
DISTRIBOTION COEPPICIEWTS; SALT VATER

The probles investigated is vhether the binding
of radionuclides to marine sediments in a vaste
disposal area can ke predicted from studies of
the trace metal contents of the sediments. To
evaluate this, the experimentally deterained
distribution cor?ticlents of various
radionuclides r.d he existing corresponding
atable isotop- distributlon vere comnpared for
ditferent sarine sedin:nts of the sajor ocean
basins. The ratio of the Adistribation
coefticlent of the radionuclide to that of its
£table counterpart ¥as considered to be a measure
of the amount of the stable ixotope available for
exchange with the radionnclide in seawater. The
ratios vere noraally lov, but ranged from about
0.1 to 100% for the different elaments and
sediments tested. The practical application tor
wante disposal evaluations is that the ratios
estisated for a particolar area might be used for
a figst anproxisation of the maximum amount of
radionuclides that msight be held by tha sedisment
at a glven spacific activity in the mseawater.

188
Detoraination of Mercury Content in Austrian
Surface Waters, I. Danabe Water and Sadisents

Dworsky, R.; Bbner, P.; Gass, H.; Ottendorfer,
L.J. 3 Bundosanst. VWasser Biol. Abwasserforsch,,
vienna, Austria

cesterr. Abwasser~Runcsch., 18(2), 22-27; 1973

NPRCURY; RIVERS; SEDINENTS; ATOMIC ABSORPTION
SPECTROPHOTOMETRY; INTERNATIONAL STANDARDS

GENGRAPHICAL DESCRIPTYON: Austria, Danube River

The wercury content in water and sellisents froa
the nanube River and {ts tributaries wvas
detersined by atomic absorption
spectrophotometry. The watar gamples vere taken
from tha Austrian stretch of the river. The
sercuty was constant approximately 0.1
sicrogram/l corresponding to an estimated average
for surface waters gnaffected hy external
sources. Analyses of sediments from the Danube
tributaries gave 0.808 to 1.6 sg/kg in wet mud,
Their analysee vere below the lisit 0.5 ag/kg
which is permitted by an international standard.,
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chronic Toxicity of ¢he Copper, Cadeium and Zine
fNixtare to ¢the Plathead ninnov (Pimephales
Promelas Rafinesqel

Paton, J.G.
Water Research, 7, 1723-1736; 1973

PLATHEAD MINNOVUS; TOXICITY: CADNION; ZINC:
COPPER; PISH

TAXORONY: PTHPPHALES PROMELAS

Pathead sinnows vere exposed to a series or
concentrations of a copper, cadmium and zinc
nixture during as 12.5 month chronic test in
vater of 200 mg 1-1 total hardness. The matal
concentrationz in the sixture vere iq9lected on
the bagls of results obtained during previous
chronic exposures to each of the meals
individually in the sase water. Strict summation
of the chronic toxicities of the metals vas not
indicited vhen they were tested in combination.
Toxic effects of the sixture attribatable to
copper appeared to bhe incrzaased, but that
attributable to cadpium wvas reduced, The effects
thought to he due to zinc vero similar in degree
to those ohserved in the single chronic expesure.
Summation of effectg resuylting from a mixture
containing shout the same proportions of copper,
cadmiam and zinc occurred at a much higher,
acutely lethal concentration. A lathal threshold
vas attaired in the sixtare vhen each setal vas
present at s concentration of 0.4 or less of its
individual lethal threshold,

w7
Annotated Bibliographv on Biological Bffects of
Metals in louatic ®wnvironments (Wo. 1-567)

visler, R.: Wational Marine Water Quality
tabonatory, U.S. Pnvironmental Protection Agency,
west xingston, Rhode Tsland 02892

environmental Protection Agency Report number,
PPA~R3}~TI---7; 1973, Pabruary

BIBLYOGRAPHY:; BIOLOGICAL EBPPRCTS; METALS; AQUATIC
ENVIRONNENTS
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Acute Toxlcology to an ®stuarine Teleost of
fixtures of Cadmium, Copper, and Zinc Salts

eisler, R.: Gardner, G.W.; Watl. Mar. Water Qual.
Lab., 0. S. Environ. Prot. Agency, West Kingston,
R. Y.

Jd. Pish Blol. (SPIBA9Y, 5(¢2), 13V -62; 1973

CADMYION; TOXYICITY; MUMHNICHOG; COPPPR; ZINCS
KIDNTYS

TAXONONY: PUNDULUS HETRROCLITUS

Nixtures of cupric chloride and zinc chloride
produced more deaths awong mussichogs (PURDULUS
HETEUOCLITUS) in synthotic seawater at 20%
salinity and 20 degrees than was expected based
on the toxicities of the individual salts, and
concentrations of cadsium chloride not ordinarily
lethal has a negative effect on the survival of
fish intoxicated by salts of copper, zinc, or
bhoth, Cadmium, copper, and zinc residues for
survivors held in mixtures, especially cadmius
and zinc sixtures 4id not conform to patterns
observed for single elements. Atosic absorption
daterainations o? cadmium, copper, and zinc
residues froms suwmichogs surviving 95 hour
exposures provided useful indices of total body
burdens for these metals but whole body
aggregates of cadaium, copper, ani zinc from dead
sumnichogs vere of limited value because of
accunulation of the metals after death. Renal
and lateral line canal lesions were observed in
ali fish supfected to copper concentrations
greater or equal to 1 NG/L. Renal lesions in
fioh immersed iw mixtures of CuCl2 and CcaCcl2
shoved a damage pattern characteristic of
cadaium, and vith mixtures of Cucl2 and 2nCl2 the
lesions vere typical of copper~induced damage.
Ppithelia lining the oral cavity were nacrotized
by the caustic action of Zncl2 (60 mG/1L) and
CucCl2 (8 ug/1).
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1mwa
flesantal Composition of the Pstuarine Telost
PURDULUS HETRROCLYTUS (L.)

Fimler, R.: LaRoche, G.
J. Exp. war. Biol. Ecol., 9, 29-82; 1972

MONNICHOG: SALINITY; PiH; DISSOLYED OXYGEN; SALT
WATER; ATONIC ABSORPTION SPECTROPHOTOMETRY; PISH:
CALCIUN; COPPER; TRON; POTASSIUM; MAGHESION;
AANGANPSE; SOPTUN; STRONTIUM; ZIWC; SILYPR GOLD:
ALUNINUN: BARINUN: BERYLLTIUN; CADWIUM; COBALT:
CHROMIUN; CESIOUN: LITHIUM:; WICKEL: LPAD;
RUBIDIUR: THALLIUM: SYZE BPPRECTS; AGE EPPECTS;
SEASONAL VARYATIONS:; TERMPRRATURE EPPECTS

Plements that vere consistently prasant in whole
ashed PUNDULUS HPTPROCLIT™US (L.) as detersined by
atosic absorption sepctroscopy vere calciam,
copper, iron, potassium, magnesium manganese,
sodjum, strontium, and zinc; not measurable were
silver, aluminum, gold, bariuw, beryllium,
cadmiam, cobalt, chronium, cesium, lithium,
nickel, lead, ruhidium, and thalliua. This
pattern vas not affected by the age of the fish,
its sexual condition, or the meason of
collection. Changes in whole body content of
selected elements were ohgerved with increasing
age: in the range betveen 4Ff and 118 pillimeters
total body length, large fish contained more
calciam and strontiums and less potassium,
magnesium, sodiuw, and zinc than small fish;
Pundelus intermediate in size exhibited
internediate valyes for these elements., On an
ash waight basis, heads were coaparatively lov in
potassiua, iron, magnesium, zinc, and strontium
and carcasses comparatively high in potassium and
lov in copper, iron, strontium, an. sodiam.
vigcera contained hiqh concentrations of most
elements vhen compared with heads and carcasses,
aexpecially irnu, zinc, strontium, and copper. In
a stuly of the effect on vhole hody elesental
content of two size ranges of Pundulus, at two
water temperatures, two salinities, and two
acclimatization periods, we found %hat Pandules
Au millimeters in length container more calciua,
and less copper, potassium magnesium, sodiam, and
zine per unit weight than those measurina 87
sillimeters, Within each size group, f£ish kept
at 5 or 20 degrees C at salinities of 9 0/00 or
727 0/00 exhibited essentially the same elomental
composition after 30 davs; however, fish held for
30 days vhen compared with those held for omnly
three days contained significantly less calcium,
sodium, potassium, magnesium, zinc, copper, and
ganganese. In another study on effects of three
sea~wvater formulations, tvo feeding frequencies,
and two medium replacement rates on vhole body
elepmental composition, changes vere least
pronounced during a 3N-day period among fish that
vere fed daily as compared with weekly, that were
held in a sea-water formulation developed by our
labor!tor{ as compared with natural sea water or
a commercial preparation, and among gronps with
the mediem revlaced twice weekly compared vwith no
replacement, Selected data on the elemental
composition of other species of telcosts and
elagmobranchs ave presented and discussed.
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Pesgticide Study Series 1: A Catalog of Regeavch
in Aquatic Pest Control and pesticide Resfdues in
Aquatic Environsents

environmental Protection Agency: nffice of Water
Prograss

Contract No. 68-01-03089 (0ffice of Water
Prograss), GPO No. 5501-035%, Project officer, C
harles D, Reese, Agronomist; 1972, May

PESTTICIDES; AQUATIC BIOLOGY; PEST CONTAOLS
RESYDURS;

151
concentrations of Zinc~65 in ftarine Poodstuffs
and Pacific Coastal Reaidents

Pasiq, T.H.; Pndres, G.W.R.; Soldat, J.K.;
ARonsteagd, J.P.

Part of Radioactive Contamination of the warine
Puvironment, Proceedings of Syaposium held by
the International Atomic Energy Agancy, Saeattle,
WA, July 10-18, 1972, 651-668

ZIRC; ZIKC 65; RIVERS: NARINE FONDSTUPPS; WERUTROW
ACTT YATION: RADIOACTIVITY: POOD CHAINS:
MRTABOLISH; SHELLPISH: PRODUCTION REACTOR;
PPPLUENTS; HUMNANS: AALP-LIPE

GEOGRAPHICAL DESCRIPTIGa: U,.S. (W), Warzalington,
flanford, Colusbia River

Aanford production reactors and released to the
Columbia River in effluent cooling water prior to
Pabruagy 1971 was zinc<65. This nuclide has a
relatively long radioactive half-life (285 days)
and is an isotope of an elaement utilized {n
metaholic processes by most shellfish and other
aguatic life forss. Consequently, zinc-6% is
found {n fish and shellfish in the Columbia River
and {n the Pacific Ocean near the wouth of the
river., The transfer of zinc-65 through various
food chains to man has been studied at Wanford
for a number of years. In the present study,
consuaption rates of four seafoods were obtained
for tesidents of two coastal comsunities, These
constaption rates wore used, together with
concentrations of zinc-65 in the foods of
intarast, to estimate body burdens of zinc-6S.
The ectimated body burdens were then compared
with body burdens determined by vhole-body
counting technigues. The distributions of the
ratios betveen the measured and calculateld
zinc-65 body burdens are somewhat f£lat and not
centered on 1.0. However, they could well be
Zypical of data of this type obtained from the
general population. Sope of the scatter is
undoubtadly dae to fnaccuracies {n recalling
seafood consumption, and sose is quite likely due
to real variations in uptake and retention of
zinc-65 detween individuals. vParticularly, the
retention of zinc-65 may be a function of the
amount n7 ~table zinc already in the hody.
Personr 1 lov body burdens of stable zinc way
pick i < retain higher levels of radioactive
zinc, o' wice versa. The effective half-life of
any radionuclide certainly varies from one person
to another because of Aifforences in body
metaholisa, Considering the many variables,
agreament within a factor of tvwo hetveen the
seasuresents and calculations is a reasonable
result, Purther studiez are planned for autuan
1972.
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Marcury in Poblic Sever Systems

fvans , ®.L.: Salliwvan, W.?.: Iin, S.: Water
Qual. Sect., Illinois State Water Surv., Peoria,
Til,

Water Sewage Works (WSWOAC), 120(2), 78-6; 1973
HERCORY; SPUAGE; PISi; PAPER:; PISH PRODUCTS
GPOGRAPHICAL DESCRIPTION: U.S., Illinois

The geometric msean of total sercury
concentrations in five public sewer systems in
central Illinois range? from t.3 to 1.8 ppb,
Illinois standards stipulate a saxisum

concen tration of 0.5 ppb of wercury in public
sever gystoms. HWithout lovering the existing
tolerance guidelines for mercury in fooldstuffs,
paper products, drinking water, etc, it vould
appear 4tfficult to cosply with Illinois
standards. There appears to be a background
concentration of mercury in public sever systess
rolely devold of industrial waste influence,

183
Effectn Of Ocean Water on the Soluble-Susponled
pistribution of Columbia River Radionuclides

Pvang, D.¥.; Cutshall, W.H.

part of Radiocactive Contamination of the Marine
vnvironment, Proceedings of Syaposium held by the
International Atomic Znarqy Agency, Seattle, WA,
July 10-18, 1972 (125-139) 786 p.3 1973

LINC; ZYHC 653 AWNTTNONYS SCAWDIUN: WAWGANESE:
MANGANES? 503 RADTOWUCLYDES: SOLUBLY=-SOSPENSION
DISTRIBUTION: PLOCCULATION: PRECIPITATION:
ADSORPTION: SALTWATER: RIVERS: SALINITY

GEOGRAPHICAY DESCRIPTINN: U.S. (NU), Washington,
Hanford, Columbia Piver

The relationships of dissoived concentrations of
Hlanford radionuclides with salinity in the
Colasbia River estuary were interpreted in teras
of tha exchance of the radionuclides betweaen
digsolved and susponded particulate satter upon
sixing with ocean vater in the estuary.
rxperiments in which ocean water was added to
Colaombia River water and to suspended particulate
sattar collected on filters confirsed the partial
degorption of zinc-65 and wmanganese-54 from the
pacticulate phase, The percentage of zinc-55 and
manganese-desorbed varied with experisental
approach but desorption of zinc-65 seemed to 1lie
in the range 15 - ASY and manganese~S54 in the
range 30 - €0Y, Wone of the experinments revealed
any effact of salinity upon the soluble-suspended
particle distribution of chrosium-S1,
antimony~126 or scandiowe-86. Dissolved
concentrations of these nuclides varied
inversely with salinivty., There vas no evidsnce
that any of the radionuclides studied was
resoved fros solution by flocculation,
precipitation or adsorption as the result of
al.xing with ocean water, Ocean water contact
partially resoved manganacse-58 but not zinc-6%
scandfun~36 or cobale-A0 froms Colucdia 2iver
hotton sediments transferred to the marine
environeent, The inability of Ocean wyter to
desord zinc-65 from bottos sediment contrasts
wvith 4ts action vith suspended particulate
zinc-RS%,
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158
Stractural and Physiological Studies an the
Parasitic Rod Alga Holmsella-Pachydersa

tvans, L.V.; Callow, J.A.; Callov, H.P.
Nev Phytol, 72(2), 393-402; 1973

PLORYDOSIDE; MABNITOL; STARCH; PROTOSYNTHESISS
PRODUCT; CHROMATOGRAPHY( AUTNRADIOGRAPRYS
KRCCURUIATION; PARASITPS; ALGAB: RED ALGAE; CARBON
16

TAXORONY: GRACILARIA; GRACYLARIA-VERRUCOSK

A study has beon made of the structaral and
phystological relationship between the
sutotrophic red algae, GRACILARIA YERRUCOSA, and
the parasitic, chlorophast-free, red alga,
HOL"SELLA PACHYDERWA. Dy seans of
carbon-14-1aballing experiments, tho major
product of photosynthesis in the GRACYLARIA vas
found to be the alcohol qucoaido. tloridosnide,
Chromatography and aatoradiogcaphy showed that
2etbon-18 was transferred to HOLASELLA and
accuaglited thore as  floridoside, mannitol ana
starcn, This transfer probably occurrad thtough
endophytic £ilanents vhich arise froa the baso of
the parasite and penstrate hetveen tho cells of
the GRICILARIA.

15%

fethyl Rercury Accusulation in an Aquatic Pood
Chata, A model and Some Taplications for
Resoarch Planning.

Pagerstros, T.: Asell, B.
Asbia, 2(5), 168-71; 1973

APTHAYLAERCURY: BIOACCUMULATION; MATHERATICAL
NODEL; *OOD CHAINS; INTARE; POOD; OXYGEN: AQUATIC
ECOSYSTRNS

Methyl mercury accusulstion in £ish is
theoretically studied by means of a sathesmatical
nodo) for a three-stop food chain. The model
assames galn of mathyl mercury in proportion ¢to
iatake of oxygen and food, these in turn being
slze-donendant. Soma propertiag of the model are
analyged with the specific aim of gatting
quidance for further renearch activities, Thic
anal ysis lends, gua ntitativaly, support to the
belief that Airect uptake of nethyl sercury froa
uatact is the sost {sportant subject for further
study,
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Some Aapectn of the Quantitative Bcology of
fercury

Pagerstrom, T.: Jernelov, A.; Sved. Water-Air
Pallut. Res, fab,, Stockhole, Sweden

Yater Pam. ¢, 1193-1202

TRANSPORPATION: AQUATIC %COSYSTEMS: PIPLD
EYPPRINENTS; OUAWPITATIVE ECOLOGY; MERCURY;
LARORATORY STODYES

TAXONINAY: MWTANOBACTERRIUN ANELIANSKII; PSEUDONONAS

This paper ontlines sone of tho wost isportant
acological properties of mercury and describes a
fiah-a21del constractad for cowpdter simulation.
Rarcury sulfife, HgS, a lov solubility compound,
s formed vhenaever sercury {(+2) and sulfur (~2)
are present and mercury may alasc take over

rulf ide dons fros other sulfides., HgS may also
te forsed mononethyl wmercury in the presence of
salfide fonm., HgS, upon oxidation, yields
mercury lons and sulfate (S0 (8)) ions. Plemental
megcuty results from the physico-chemical or
hiochemical roduction (PSESDONONAS) of Aivalent
sercary. Oxidation of elemental mercary has been
shovl: 0 acedr in an aguatic environmant when
organic substances and oxygen are present.
Complexes hetveen divalent mercury and organic
substances are readily forsed in water. Nercury
shovs n particular aftinity for solph-hydryl
organic substances. Resolubilization of divalent
percury in the fora of soluble organic cosplexes
#Ay occur occur hut reformation of smoludle
fnorqanic cosplexes are probably not very
significent, Porsation of divalent mercury
inorganic cosplexes can be formed vith silica
type or ferro-manganese type cospounds. HNethyl
sercary {s8 foraed along ane of tvo biochemiral
pathways: a nonenzyeatic and an enrysatic
transfer of sethyl groups from methyl cobalamin
to inorganic mercury in WETAROBACTERIUN
MELIANEXTI; encysatic methylation of sercury
hound to homocysteln has heen shown to occur in
Neyrospora. Blologic decosposition of methyl
mepcury occars in Pseudomanas as well as some
higher organisms, 0isethyl sercury is formed
from inorganic mercury or monomethyl mercury in
connection with alcrobiological activity. ov
1ight madiates the conversion back to elemental
mercury. Quantification of the translocation of
spthyl sercury (and its breakdoun products) is
presentead.
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Uptake and piotransformation of Phenylmercuric
Acatate by Aquatic Organiseg

rang, S.C.: Dep. Agric. Chem., Ormgon State
Univ., Corvallis, OR

Arch. Environ. Contam. Toxicol.(AECTCV), 1(V),
19-26; 1973

PAERYLMZRCURYC ACBTATE; NETABOLISH; PISA: SWAILS;
R2RCURY; PLANWTS; ELODEAR; GUPPY; COGNTALLS
BIOLOGICAL HRALP-LIZ7Z; FRESHWATER

TAXONORY : TLODEA CAWADENSIS: CERATNPHYLLON
DENERSUV:; LEBYSTES PETICOLATUS: HELISOWA CANPAW
ULATR

Guppy (LEBISTES RETICOLATOS), snafl (HVLISOAA
CAMPASULATAY , Elodea (EBLODEA CAWADEWSIS), and
coon tall (CERATOPHYLLUNM DENERSUM) , wvhen eXxposed
to water containing 203 fg-ladeled phenylmercuric
acatate, readlly absorbed this coapound. The
rate of abmorption was related to the time of
expasute and the compound concentration: the
absorbed phenylrercuric acotate was wainly
coverted to ilnorqanic sercury ethylsercuric
chioride was a sinor metabolic product. The
ratioactive fAg was not rapidly slisinated fros
the guppy, elodea, and coontail vhen the
organisas were placad in frash water, the
bislagical half-1life of 203 Hg residues ranging
between 83 to 58 days.
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eftocts of Some Chelating Agents and Their Copper
Cospleses on Photosynthesis ia SCENEDESAUS
QUADRICAUDA

rangstrom, I.: Inst. Physiol., Univ. Uppsala,
Uppsala, Swveden

Physiol. Plant., (PHPLAX), 27(3), 389-67; 1972

CHELATION: COPPER: ALGAB; PROTOSYNTHESIS:
AYOROXYQUINOLINWE; TROPOLOWE; ISOPROPRY
DINETAYLDITHIOCARDAMATE

TAXOWONY: SCENEDES®MOS QUADRICAUDA

The effecta on apparent photosynthesis {n the
green algae SCENEDESNUS QUADRICAUDA of four
chelating sabstances , B-hydroxyquinoline (=
oxine), bheta-isopropyltropolone (=
beta-thnjaplicin), socdins Aimethyldithiacarbasate
and 3-(beta-hydroxy-ethyl) ~C-pentasethylene-3-aza-
dithiocarbasate have been investigated. The
first three compounds mentioned all had an
inhibitory effect on photosynthesis, measured as
oxygen production with a manometric, a volumetric
or a polarographic method, 1In coabination
certain concentrations of Cuso(s) bimodal dose
TAEpONEd CUrves vero observed, sinilar to those
obtained on the growth of differant
aicroorganigas. Calcanlations of the amounts of
different coaplexes that appeared in the nutrient
solutions durl ng the experisents are compared
with the recorded degrees of inhibition. The r
esul ts strongly indicate that the 1:i-coaplexes
betveen copper(2¢) and the chela ting gubastances
are the most toxic agents at low concentrations
of these coapoun ds.
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Investigation of nisparsion and Dilution of
Suspended Speries in River Plov by Radio-Tracer
rochniques

rilip, A.: Roris Kidric Tnstitute of Wuclear
scienzes, Vinca-poograd, vugoslavia

Intarnational Journal of Applied Radiation and
Tsotopes, 22, 331-337; 1971

DISPERSIONG DYLUTION; SRDINENTS; RIVERS; TRACERS;
RADIGACTYVITY; TRANSPORT; SORPTION; BROMINE 82;
L:ITHIFHH 130: DISTRYIBUTION; PRESAVATER; PLOW
DYMAMICS

Intorconnection betveen moluble and suspended
saterial in 3 tiver arises through the process of
sorption, This jmplies that a significant part
of the soluhle effluent is carried by the
rurpended material. As a result, aven in the
case of extenslve sorption, the transport of
effluent i3 influenced by mechanisss having
different velocities in the fluid. Attention is
patd to the transport plenomena of patural
surpended wmaterial and to suspanded naterial
vwhich can appear in viver streans as an efflumaut,
Thoir behaviour is compared with vater soluble
material vhich has neqligible sorption. Waturul
sugpended waterial and cellulose fibers have been
label2d by radioisotope lanthanue-180, and
tropino-82 is used as the water solable tracer.
In each test 0.1-1.0 kg of the above mentioned
material was released virtually instantanazously
af a point source of total activity of
approximately 1 ci. The flow-rate during the
experiments was about 3500 mi/sec, Distribution
of tracer materials was folloved to a distance of
11 km downatream from the injection point. Pros
the concentration-tine distribation the
digpersion coeificients have been deterained.

160
Mercury Accumulation hy the Prash vater Algae
SRIFHASTRON CAPRTCORNUTUR

*ilip, D.S.; Lynn, R.T.
Chesosphere Wo. 6, 2%1-25n3; 1972

MBRCURY; BYOACCUNULATION; FRRSHUATER; ALGAE;
ABS(IRPPION

TAXONINY ¢ SRLARASTRUN CAPRICORNUTU(

SEYLANASTRUN CAPRICORRNTOM, a unicellular, fresh
water, green algae, was selected for these
experiments as a videly Aistributed
rapresentative of low trophic level aguatic
plants. Algae cultured in a modiffed Bristol
solution in which 0.1 ppa mercury vas maintained
were exposed to either light, darkness, or vere
formal in-ki1led, Analvsis for mercury content
was made of a hydrolysate of algae cultured under
thege conditions. Resolts showed no Bi gnificant
difference in mercury content asong the three
types indicating that th e rapid absorption of
organic mercury is solely a passive process.

161
Mercury Ccontamipnation of Pish in worthvestern
Ontario

Piareite, ¥.; Reynolds, L.M.; J. Wildl, Manage.
(I9UNAN 9, 37(V), 62-8
J. Wildl. Manage. (JWMAA 9) 37({1); 62-8: 1972

MERCURY; FISH: MOSCLPS: PIKE; CHLORINE PLANTS:
LAKES; WALLPYE:; BURBOT

kL]

TAXONONY : PSOX
VYTTREON

LUCIUS: LOTA LOYA; STIZOSTZDIOR

GEOGRAPHICAL DESCRIPTION: Canada, Ontario (WW)

The maximuom mercucy levels in lateral mnscles of
notthern pike (BS0X LUCYUS), burbot (LOTA LOTA),
and walleye (STIZOSTEDIOM VITREU®) from
nocthvestern Ontario vere 27.3, 28.8, and 19.6
ppe, tespiration measured in specimens taken
$0-60 niles downstream from a chlorine plant.
They decreased proportionally to tho distance
from the plant but vere increased even 200 miles
downstrean. The levels in apecimens fron
suspected uncontaminated lakes vere genorally
loss than t ppm but €requently greater than 0.2
pPe vhich is consid ered as the saxiaus
hackground concentrations.
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tffects of Regulatory Guidolines on the Tntake of
Hercury froz Pish. HMecca (Model for the
totination of the Consuaption of Contaminants)
project

Pinch, f.; Pish. Prod. Pes. Ynsp. Div., Watl.
flar. Pish. Serv., Washington, »C

Pish. Ball. (PSYBAY), 71(3), 615-626; 1973
MERCURY; PISH; WMODELS: INTAKE: REGULATION

rron a computer model, which uges known levels of
mincraconstituents in 52 kinds of £ish to predict
the distribution of the daily intake of the
aicroconstituents, it vas estinated that intakes
of merculy from fish would remain safe if the
guidelines for Hg in fish were ralmed from the
present level of 0.5 ppm to 1.5 ppa. The sodel
can he used to predict the distribution of
consyrer intakes from fish of any constituent
present in fish for which the levels in the
edtble portion of the 52 kinds of figh used in
the nodel are known.

163
organic Nercury Compounds jin Coastal Waters

Pitzgerald, W.P.; Lyons, W.B.; Mar. Sci. Tnst., O
niv. Connecticut, Groton, Conn,

Wature (London) (Watuas), 2u42(5398), 4%52-3; 1973
WERCURY; COASTAL WATERS; ORGANIC NERCIRY

GROGRAPRICAL DESCRIPTION: U.S., Wev York,
Connecticut, Long Island Sourd, Connecticut River

Water samples from coasta) waters and adjacent
river waters in the vicinity of Long Island
Sound vore analyzed for inorganic and total
mercury. Particulate matter vas not analyzed. A
woditied flameless atomic absorption technique
vas used. The precision of analysis for mercury
is 5% based on re peats of a standard sasple.

AS nigh as 50-60% of the mercury present in the
sam ples may exist efther as organic cospounds or
in assoctation vith organic matter. Total
mercury concentrations (t1.E-1 micrograms) for
the four saapling sites are: Con necticut River,
0.045; Avery Point Dock, 0.067; Pishers Island
Sound, 0.078; Rac e, Long Island Scund, 0.0807.
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Some Trace Flement Concentxation ¥ariations
Obsiorved in Matine Orgqanisaa That Sauggest Castion
in Sampling

Folson, T.P.: Hodge, V.P.: Wongs K.m.: Kishore,
P.: Guinn, V.P.; Scripps Tnatitotion of
hceancgraphy, 1s Jolla, Calif. Soledad Lab,

TYD--26198 Report for the IDOP Workshop on
Baselise Measurements at Brockhaven National
Laboratory, Upton, WY, Nay 28-26, 19723 1973

ANTHALSS AQUATTIC ®COSYSTERS; BIOLOGICAL
VARCABILITY; PLEASNTS: GEBOGRIPHAY:; PLANTS;
OUANTITY PATYO; TRACY ANOUNTS; SEAVATER

Thin report presents ezasplas to emphasize how
areatly concentrati ons of certain trace elements
may vary vithin a given organiss and suggests
that {mportance unst he given to sampling
tigsues consistentiy. PRelatively little is
knovn about how the several trace elepents ar?
distributed hetween the vacrico us argans, and
still less about hov the concantrations vary in
diffecent wissue s vithin the organ. variatisas
also occur vith size and age. Thus, heavy avera
qe coacentrations of zinc in organs of albaccre
ocent in the tail fin vhile low average
concentrations of seleniv® occor in the tai) fin.
A striking example of high specific loual
concentration occurs in the outer layers of 71k
kelp: almos t 1000 times higher conmcentrations

of polonium~-20 have bean found in the outer
layers than in tha inner layers.

168
Sources and Tnvantory of Padioactivity in the
Rquatic Znvironwent

Poster, R.; Battelle Pacific Northwest Labds,,
Richland, Wash,

Battelle Pacific Northwest )abs., Richland, wash.
Contract AY (45-1)-1830, BYWK~-=~SA~--a61G¢%
CORP=-730603~-7: 1973, June

ANTINONY; AQOUATYC ECOSYSTENS; BARIUN 140:
BERYLLIUA 7: CARBON 18; CERXON 143; CESIUM 130%
CESIUN 137: CARONYON S1; RIVERS; COBALY 56:
COBALY FO; CONTAAINATYON; DAUSHTPR PRODUCTS:
DIPFUSION; REACTORS: VALLOUT; PUBL RPPROCESSING;
YODINE 1313 TROW S8; LIQNTH VASTES: MAKGANESE 5u;
SARINE DISPOSAL; WATURAL RADIOACZIVITY: NIOBIUN
95; WOCLEAR INDUSTRY:; HOCLYAR SHIPS; PROSPHORUS
323 PITASSIUW 60; RADTOACTIVE WASTE DI SPOSAL;
WADIOACTIVE WAST®S: PADIOACTIVITY; RADIONGCLIDE
WIGRATYTION; PADIUR 2265 RIVERS; SCANDIUW 863 SNAP
BATTERYISS: MRIP7UM 87; ROTRENTUN 106; STRONTIUR
89; STRONTYUH 90; SURFACY WATERS; TPCHNETION 99;
THORIUM 232; TPACERS:; TRITION; URANIURM 2353
URANIOM 2385 YTTRIUW 913 ZINC 65; ZIRCOAYDR 95

166
Mercury in Fish and Crustecteans Consused in
Belgium

Pouassin. A.: Pontaine, A.; Wolrfaline, A.; Lab.
Rnal., nenrees Aliment., Univ, Liege, Leige, Belg.

Arch. Pelg. med. Trav. Med. leg., (ABMHAH), 31(Y),
645-£2: 1973

NERCURY; COWTARINATION; PISH; TUNNY; PIKE; RAYS
SHARK: CROSTACYA

GROGRARPRICAL DESCRIPTION: Belgina

35

164

167
Pactors Affecting Plant Uptake and Distribation
of Cadsiuw in plaats

rrancis, ©.#.; fush, S.G.

Presented nt th2 Seventh Annunal Conference on
Trace Substances in Bavironmental Health,
Cniversity of gisscanri-Coluabia Coluwm bia, %o
65201; Jane 12-18, 1973

CADMINM; OPPAKE: DISTRYBOUTYOR ; PLANTS: BUSH
BEANS; JAPANESE HILLET: INONS CHELATION;
RUTRIEXTS:; WITROCEN; PH: SELENION; DTPA; TOXICITY

TAXONCAY: PHASEOLUS VULGARLS (VAR. KENTUCKY
WONDEW) ECHYNO CHLOA PRORENTACTA

conaftions regalating cadmium uptake ty plants
are no t wvall understood. Ruash beans (PHASEOLUS
VULGARIS, ear, Hertucky Wonder) groun in
nutrient solutions were uged to aevaluate the

of fncte of nltrogen, lead, and solenium on piant
uptake of cadnjum. Japanese millet (ECHINOCHLOA
FRUNRKRTACIA) was grown in so0il under greenhouse
comiitions o evaluate the plant avaliladility of
cadniun fros tvo chemical foras of cadaius
{€4C1¢2} and tdd). plant uptake o £ cadsium was
nerrly tenfold greater from nutrient solutions
til1 containing an iron chelate (FeDTPA) at leald
8.6 than at 6,5, In nutriont soletions not
conta ining the Sron chelate, cadmium aptake was
nqual at both leed's. <Zinc aserdment s
siqnificantly (P is lass than 0.05) decreased
root cadaiam-10% concentrations; hovever,
siqnificantly greater cadunign-109 concentrations
(P {8 lesg than 0.05 ) vere fouond in leaves of
bush beans growing In S ppa than 1 ppa zinc with
no a ppavent ziue toxicity. Bush beans grovn in
nutcient solutions containing 0.1 pp m selenium
contained lover concentrations of applied cadmium
109 than those grov n at selenius corcentrations
of 0.00! ppm, Cadmiun~109 concentrations in
Japanes o gillet were significantly (P is less
than 0.0% lower in plants grown in so0il amended
with calcioe carbonate soil lead is greater than
7y than those groun at lead 5.1. This was true
for noil applicazions of bYoth the chloride and
the oxid ¢ forsm of cadsine-109. In the first
harvest of Japeanese millet, cadmiom foliar
concentedtions vare significantly (P is less than
0.05) higher for thn chloride form than the
oxide, but in the second harvest, only plants
grova in the unlime 4 treatments showed
significantly different cocantratians betvween the
tvo torws, s weytra) to alkaline soils three
gonths after application, the foras of cadm ius
appear to sffuct cadmium uptake by plants only to
a small degree. Thasn, it appears that sofl
reaction products play a dominant role in cadmium
availability to plants.

168
Hercury Contaent of Sediments frowm Two lakes fn
Palacna, Sueden

Predriksson, T.; Qvarfort, U.: Dep. Quaternary
Geol., Inst. Geol., Uppsala, Swed.

Geaol. Voacon. Stockhols Poerh. (GPSPAD), 9S5(Pe.
2}, 237-82; 1973

WERCURY: SEDINERTS: LAKES
GroSRAPHtCAL DBSCRIPTYION: Sweden, Dalarna
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1R9
vwercury in Canadian Seals

Yreeman, H.C.3 Horne, ND.A.; Pisherles Research
soard of Uanada, Walifax Laboratory, 1707 Lower
Water Street, Halifax, Nove Scotia, Canada

pull. ®nviron. Con’.am., Tox. 10 ¢3), 172-180; 1973
MERCURY; SPEALS; FRT«S: MPTHYLNERCURY

The mercury concentra ‘on vas 4z terained in
ringet and bearded sea. clnwvs, tismuaes from a
harbor seal, tissues obcalned €res 6 gray seals
of different sizes an’/. ajes, tissues from ten
famaie harp seals and ad:'c pups, and a female
gray seal and her fetus. N4 uas adggestad thot
the mercury concentraticy of the fum and «2lagn
conld be used az indiecaknes of the (vgrem of the
seals' mercury contacis=m’‘on. °Poreliminary
results indicate tha® sepcacv eontuaination fw
these species, from the 85 liosatbon, increasoe
with size. 7The methylesg-sy aoncestzation of
3eal pups vwas lower than thafc oF rlieir motharu.
The fetus of the seal 444 20m zHhAyY a preferenssy
€or mercury over that of Lho actnez's tissues.,
It was suggested that serls zay [w¥8eSS enzyw
svstens that demethydure resum, 5,

170
Total "ercury and ®ethwlserceny Content of the
Asmecican Pel (ANGUTLIA RASTHLTA)

freemin, H,C.: Horme, D.A.3 Falifax Lab,, Pish,
Rres, Board Canada, Halifax, Nova Scotia

Y. Pish. Pes, Board Can.,
ast-6

(IPRBARY 1973, 30(¢3)

HPRCHRY: ANERTCAN E¥%; METRAYLMERCURY; SBX
TAXONONY: ANGUTLIA RNSTRATA

The total mercury rontent of swerican eels
(ANGOTLLA BNSTRAT™, caug h't 1ii Mova Scotia w®was
0.72 ppm, and the wathylearcury content vas 0,40
ppR. The re vas no correlation botveen the
levels of marcury and the sox or weights of th e
aels. These eels sav Lo fit for human
consumption, As they contain less than O .5 ppe
methylaercuory and lesns than 1.0 ppe total aercary,

171
Saepling the Pdihle NMuscle of the Swordfish
(XIPHIAS GLADYUS) Por Total Mercury Analysis

Yreemsn, H.C.; Horne, D.A.3 Halifux vrab ., Pish.
Res. Board Canada, Halifax, Wowa Scotia

J.vvlsh. fles. Board Can. (JPRBAK}, 30(B), 1251-2;
1973

SHORDPISH; MERCURY: PISH; ANALYSIS; WUSCLES
TAYOMONY: XIPHIAS GLADIUS

Total mercury vas uniformly distributed in the
edible muscle tissue of three swordfish,
demonstrating that a sample of muscle tissue
ftaxen fros any region is representative of the
ufjole mnscle tissue when used for mercury a
nalyseis. The mean plus or einus Standard Brror
+otal mercury concentrations of longitudinal ,
dapth, and transverse muscle sections from three
svordifish were: 1.07 plus or winus 0.04, 1.03
plas or minus 0.04, and 0,99 plus or minas 0,08
sicrograw/gram ; 0.15 plus or sinus 0.01, C.15
plus or minus 0.03, and 0.V plus or ainus 0.02
nicrogram/gram; and 0.55 plus or ainus 0.0%, 0.K1
'‘pls or minus 0,04, and 0,59 plus or minus 0,06
aicrogras/gram, respectively.

2
Recovery of Rainbow frout Prom Aluminum Poisoning

Precman, R.A.; Dep. Fish. #ildl., Blol., Colorado
State Univ., Port Collins, Colo.

Trang, Amer. Pish,Soc. (TAFSAY), 102(1H, 152-0;
197

ALOMINDN: POISONING; PISH; WMETALS; RAINDOW TROUT
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Chemical Flement Balances and Idontification of
Air Pollution Sources

Priedlander, S.K.: ¥. M. Keck Bnginsering
Laboratories, California Institute of Technology,
Passdena, Calif. 91109
Buviron. Sci. Tech. 7(3) , 235-260; 1973
PARTICOLATES: HYDROCARBONS; EMISSYONS: POINT
SOURCES: ATHOSPHERP; AIR

Air pollution sources of glven types, wvhether
natural or man-~made, emit a characteristic set of
chemical elements in approximately fixed
proportions., If the sources in a polluted regian
are knovn, the contributions from each source can
be estimated by aeasuring elemental
concentrations at a given point and solving a set
of sisultancous linear algehbratc squations. The
aethod has heen applied over an 11-hr, perfod and
averaged over particle size, For the period in
question, aboant 15% of the particulate matter
resulted fros prisatry natural sources and 25%
from primary man-made sources, About #0% of the
total results from ataospheric reactions vith one
quar ter produced by the conversion of gas phase
hydrocarbons to particulate forn. The estimate
for this fiqure is based on a carbon halanca,
Altogether, about 70% of the total particnlate
burden has been accounted for with water probably
making up a significant proportion of the missing
30%. Ysprovement and extensions of the method are
discuased.
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Accumulation of Mercury by Fresh Water Planktonic
platom .

ryfita, ¥.; Hashizume, K.; Watl., Inst. public
Health, Tokyo, Japan

Chemosphere (CHSHAG), V1(5), 203-7; 1972

DIATONS; MERCURY UPTAKE; UPTAKE; MERCURY
ACCONOLATYON; PLANKTON; ACCUMULATION: MWERCURY:
FRESHVATPR :

TAXONONY: SYHNEDRA WLWA

The atcumulation of moetcury in SYNEDRA ULWA, a
freshvater diatom, grown in a medium containing
radioactive mercury vas examined. The uptake of
mercury from the nedium hy SYREDRA occured
rapidly after addition of aercuric chloride and
atrained a maximum Aduring the first 7 hours. The
aptake was mainly due to adsorption on the
surface of cells. The concentration of mercury
in the SYNEDRA was 1.8 - 6.1 x 10(~8) times fts
concentration in freshuater. This concentration
of mercury in SYNEDRA was found to vary, it baing
influenced hy the concontration of mercury or
inorganic ifons in the culture medium.
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Accumulation of Mercury in the Pood Chain.
Model,

River

Pujita, N.; Hashizume, K.; Inst, public Health,
ninist. Health Welfare, Japan

Soda to Enso (STO®BS8Y, 24(9), 303-315; 1973

REVIEW; MERCURY; PNOD CHAINS; RIVERS; ALGAE;
INSECTS

A reviav with 3 references. MWercury accumulation
in nature is digcussed using the experisental
river food chain (algae, insects, and fish).
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Biolojical Yapact of Cosbined Metallic and
organic Pollution in the Coeur D*Alene-Spokane
River Drainage System

Punk, W.H.; Rabe, P.¥.; Pilby, R.; Parker, J.I.:
ginner, J.P.; Washington State Water Res. Cent,,
Pullman, WA

PB Report Wo. 222986/6, 202p.; 1973

METALS: RLVERS; BIOTA; ORGANIC COMPOUWDS:
CONTANINATYON

GPOGRAPHICAL DESCWIPTION: U.S., Spokane River,
Coeur D'Alene Piver
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Trace Retals and Organisams

Pava, Ki.; Fac. Agric., Univ. Tokyo, Tokyo, Japan
Bussei (BUSYBU), 1973, 18(6) 396-301
RYVYYEE: TRACE WETALS: COPPER: BUGLENA: ZINC:

CARBOXYPPPTTDASE; CAMIUN: METALLOCYANEIN;
NICROORGANISHS
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Trace Maetals and Organisams

Puwa, K.3 Pac. Agric., Univ. Tokyo, Tokyo, Japan
Bussel (BUSYBU) 18(6), 396-001; 1973

REVIER: TRACE METALS; COPPER; PRUGLENA; 2INC;
CARBOXYPEPTIDASE; CADNIUM; METALLOCYAWEINS
AQUATIC BIOTA

A reviev with 5 references on the {nfluence of
trace metals on organisas. Experisental results
of traces of Cun on RUGLENA, the effect of traces
of Zn on carboxypeptidase and traces of Cd in
netallocyanein are discussed.
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figration and Leaching of Metals from 014 Hine
Tailings Deposits

Galbraith, J.H.; Williams, R.%®.; Siems, P.L.
Ground Vater, 10(3), 33-bu; 1972

MIGRATION; LEACHING; METALS; MINRBS; TAILINGS;
TRANSPORT; BACTERYA; MICROORGANISHS

Leaching of heavy metals by grognd water passing
through mine tailings is caused by the oxidation
of sulfides through the action of microorganisas,
The pH of the ground vater entering the tailings
system i3 reduced by mechanisas within the
tatlings system itself. Action of

sulf {de-oxidizing and sulfur-oxidizing bacteria
cuases the formation of sulfuric acid, thereby
increasing the # and SO{4)2 concentration within
the system. Hetal ions go into solution as aetal
sulfates, and the concentration of H2S increases
by the interaction of H and S2. 1Increase {in H2S
creates an environment suitable for the growth of
sulfate-roducing hacteria wvhich converts sSO(4) 2
to 52 and simultanecusly precipitates metal
salfides at a pH near 6.6, Decrease in pH with
depth destroys sulfate-reducing bacteria, and
dissolution and leaching of the tailings
increase, Pour lines of evidenca demonstrate the
presence of amicroorganisas in the tallings
systes: (1) Pe-An concretions below the water
table at Cataldo mission Flats, (2) fixation of
fa and K helov the water table, (3) precipitation
of sulfate salts on the surface of Cataldo
Aission Plats, and (48) experiments on tvo sots of
tailings samples, one fros the surface which
shoved predominant aerobic acitivity and one fros
below the wvater table vhich showed oredominant
anarobic activity. Where oxygen is sufficient,
iron oxidizing bacteria oxidize Pe2+ to Fe3e
vhich foras an insoluble hydroxide. Consequenly,
very little iron is found in the ground water
coming from the systema. The cosbination of these
mechanises prodnces poor-quality ground water
vith respect to meotals,
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180 '
Transport of Trace Pollutants {n Lead Monlng
Wastevaters .

Gale, N.L.; Rardie, W.G.: Jennutt, J.C.; Aleti, A.

Part of Hempbill, D.D. (®d.), Sixth Annual
Conference on Trace Substances in Environmental
Health, Held at Memorial Union, University of
Missouri-Columbia, Columbia, MO, June 13-15, 1972
(. 95-10F) 399p.; 1973

LPAD; COPPER: ZINC; MINING; PARTICULATES; MILLS:
EPPLUENTS; NUTRYBNYS; ALGAB; SILVER: ALGAL
GROWTH: ACCUMULATORS: HEAVY WFTALS:; UPTAKR:
CADMIM: PH; DISSOLVPD OXYGEN; WATER HARDWESS;
PLUDRIDES: SUSPENDED SOLICS; PAOSPHATE: NITRATES;
NITRITF; ANNONTA; WATER QUALTTY STANDAFRDS; WATER:
RIVPRS; BACTERTA: PROTIZOA; ROTYIFEBRS; WENATODESS:
WINE HASTES

mhe Hev Lead Relt region of southeastern
nissouri, Located in a rural heavily wooded
reqion of the nzarks became the world's largest
lead mining district in 1970. A comprehensive
stady of the vater quality in receiving streass
has been wmade during the past year as part of a
cont inuing interdisciplinary effort to define and
quantify the effects of the lead mining indostry
on the surrounding area. Prior to the full
development of the mines, the heavy setals
content of area streans vas insignificant with
background values for lead, copper, and zinc in
the range of 1 to 20 parts per billion. BRecause
of natural conditions present in the Wev Lead
telt, there is little problem vith dissolved
heavy netals in regional gtreamns. Results
indicate, howaver, that considerable guantities
of finely qround mineral particles may escape
flotation and tailings reservoirs and be
transported through the aquatic environsent,
especially during per{ods of tarhulence. 1In
addition to escaping minerals, mine and
particularly »ill effluents sosetises contain
natrients vhich encourage the development of
complex algal and microconsumer cosmunities.
these aquatic forms have heen found to trap and
agsinilate lead in significant guantities. 1n
streass receiving mine and mill effluont, there
is an inverse relationship betveen the content of
lead in the organisms of the first trophic level
and distance dovnstream from the sources of
contauination. We can conclude from these
studies that because of streams and geochemical
factors in this part of Nisgouri, under present
water quality conditions, no significant probdles
of dissolved heavy metals being released from the
lead aining industry is apparent. There is,
houayer, the possibility and in some cases the
evidence that large mmounts of load and zinc can
be released in particulate form, and this is
trapped and assimilated by local menbers of the
biolojical community, particulacly those in the
lower trophic levels. Puarther studies are in
sroqrass to deteraine the oxtent of transferring
heavy metals to higher trophic levels, bdat
vhether by consusption of contaminated algae and
resgyltant food chain dissemination, or by
dislodgement of the contaminated algae and
passive dispersion during storm turbulence, or by
sedisant transport, the aguatic environment of
the Nev Lead Belt is a major vehicle for present
and potantial dessemination of heavy metals from
the uines and eills.
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The Impact of Lead Mine and nill Pffluent on
pcuatic Life

Gale, W.L.: Hardie, ®n.G.; Whitfield, J.;
flarcellus, P,

sresented at the "nvironmental Session of the

3B

University of Minnesota Mining Symposium, Duluth,
Minnesota; 1974, Januarcy 17

LEAD; WINES: WYLLS; SMELTERS: AQUATIC RTOLOGY:
ALGAEB; ALGAL BLOONS; ZIWC; NUTRIENTS; HEAVY METALS
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Photosynthetic Oryanisas and the Nutritional
Iapact of Mine and Mill Bf€luents in the Rew Leoad
Belt of Southeastern KMissouri

Gale, W.l.: Wixson, B.G.: Hardie, M.G.; Jennett,
C.J.: Dopt. of Civil Pngineering, Environmental
fesearch Center

H5P~- (RANN) New Lead Belt Prodect, University of
wissouri-Rolla, 28p.

PHOTOSYNTHESIS: PLANTS: ALGAE; WUTRIENTS; NINES:
NILLS; BPPLUENTS; LPAD; 2INC; HEAVY NETALS:
COPPER; ALGAL BLOOHNS
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Blgal Growth Problems and Trace Metals
Disaesmination in Water Resource Studies in the
Nev Lead Belt of S. B. missouri

Gale, N.1.: Wixson, B.G.; Rardie, M.G.; Jennett,
Ce.d.3 Dapt. of Civil Engineering, Environmental
Research Center

NSP- (RANN) New Lead Belt Project, University of
nisgsouri-rolla, 36p.

ALGAE; ALGAL BLOONS; NUTRIENTS; TRACE MSTALS;
BOTROPHICATION; SNELTERS; LEAD: ZINC; CADNIUfN:
COPPER
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pistribution of Dissolved Mercury in the Irish Sea

Gardner, D.: Riley, J.P.; Dep. Oceanogr., Univ.
Liverpool, Liverpool, England

Nature (London) (NATUAS) 281(5391), 526-527; 1973
HERCORY; SALY WATER; DISTRIBUTION; SBRAGP; SLUDGE

This study of the distribution pattern of
dissolved Hg in the Irish Soa shovs that
signiflicant pollation occurs in the eastern
coastal strip. There are two areas offshore in
vhich the dissolved Hig concentration exceads 200
ng '. =1 one of these is an area used for the
dumping of sewaqe sludge froam Wanchester. hNriel
sludges are knowvn to contain up to 150 ppe of WHg
and, in fact, concentrations of pacrticulate Hg of
up to approximately 900 ng 1. -1 vere obsarved in
the aroa. The zuthors suggest that the cbaerved
high concentrations of dissolved #g found at this
station vere liberated during bacterial
decosposition of the sludge. The dissolved Ag
content is also relatively high (up to 883 ng
1.=1) in an elongated patch to the west of the
Ribble ®stuary. The very low lavels of dissolved
sercury to the aorth indicates that the Hg does
not originate from the effluents from the
chlorina~alkali plant on the giver Wyre. Theme
tvo areas lie vithin that part of the Irish Sea
yielding fish vhich have an average Hg content
(0.53 ppa dry veight) more than double those fros
the rest of this sea (average 0.20 pps).
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Copper Tnduced Lesions in Estuarine Teleosts

Gardiner, G.P,s LaRoche, G,; Watl, Mar., Water
Oual, Lab,, U.,S. Bnviron. Prot. Agency, West
Kingaton, R.T,

J. Pish. Res. Board Can. (JPRBAK), 30(},
163-3168; 1971

COPPPR7 POISONTNG: PISH; WOMMICHOGS SILVISIDE;
MECHAVORECEPTORS: TOXICITY; ZYGOTES; ESTUARTES

TAXONOMY: PONDOLUS HETEROCLITUS; MENIDIA HiH!BIl

cellular changes attributahble to copper vere
observed in the mechanoreceptors of the lateral
line canals in the head of adult summichog
frandanlus heteroclitusi and Atlantic sliverside
{Menidia menidia), and the canal epithelivs wag
alterad in v, heteroclitus. In both species,
lesions were observed in the olfactory organs,
vhich included the chemoreceptive sites. These
evidences of Cu poisoning were observed at 0.5,
1.0, and % »gr/1. roncentrations of cu. renal
changes vere sean in P, hateroclitus exposed to
1.0 and & mg/l., and high cu concentrations
adainistered {.p., to P, heteroclitus induced
liver damage. Pry of P, heteroclitus vere sore
sensitive to cu than the adults or their zygotes,
and lesions vere not avident in developing
sensory areas of the lateral 1line or the
olfactory systeas in these imsature forms,
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Rioclogical Fffecta of Cooling Tower Blowdown

Gacton, R.B.; Watl. Paviron. Res. Cent.,
rorvallis, Oreg.

AICHP Symp. Ser. (ACSSCOY, 69(129), 288~92; 1973

ZINC; BLOWDOWNS: TOXICITY: CHROMATE: TROUT; ALGAEZ;
POWER PLANTS: COOLING TOWERS

TAXONINY: SPTLYWASTRON CAPRICORNUTUM

Both the zinc phosphate and sodium chromate
cosponents of a synthetic blovdnwn aixtaure
daplicating the blowdown discharge from a
proposed power coapany cooling towver vere toxic
to juvenile stcelhead trout and to the green
algae, SELPMASTROM CAPRICORNOTON, 'The blowdown
sigture was not taxic when the zinc and orod
cosponents vere reaoveld,
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flercary PD® and PCB in RMarbor Sesls
Phoca~vitulina fros the Bay of Pundy and Gulf of
Haine

Gasnin, D.P.: Prank, 2,3 Holdrinet, N.: Ishila,
®.3 Wslton, C.J.; Salth, N,

J. Pish Wes. Board Can., 30(3, 871-875; 1973
DIELDRIN: PAT; LYVER: DDT; PCB: SEALS: PORPOISES
TAXONOAT: PROCR FITLINA: PNOCOYEA PROCOPHA
Sasples of hladder, longissisus sumcle, liver,
and cerebrus fros 12 harbour seals (Phoca

witalina) wvers amlyzed tor NNT, dieldrin, ¥Cos,
and total smrcuty content. The renults were

39

19%

conpared vith those obtained previously for
harbour porpoises (Phocoena phocosna). DOT and
PCO leovals appoar to be of the pame sagnitude in
the fat of neals from both southern Wew Wrunswick
and southern Maine, being lovest in a lactating
fomnle, virtually no o,p*~DDT and relatively
1ittle dieldrin were found in seal fat, in
contrant to porpoisos, vhich contained
significant amounts of both in the dapot fat.
Moercury levels were generally similar to those
found for porpoises, but total liver Hq was
considerably greater in adults frs the Yew
Brunswick islands than in those froa the southern
Maine ledges.
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The Cycling of Mercury Through the Pnvironment

Gavis, J.; Porgason, J.F,
fater Ras., 6(9), 989-1008; 1972
CYCLING; NERCURY
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GroundA-¥ater Contamination.
itg caumes and 2ffects

An ¥xplanation of

Geraghty ¢ filler

A Special Report by Geraghty and Miller, Inc.
Consulting Ground Water Geologists, Port
washington, WY; 1972, Way

GROUND WATER; CONTAMINATION; CESSPOOLS; SePTIC
TANKS; STORW SEWERS; WATER SUPPLIRS

Groundvater quality has only recently heen seen
to have deteriorated as a result of many years of
dusping 1iquid wastes into the ground.
Pyentaally this pollution will enter sau's vater
supplies. Commch sources of groundwater pollution
are: casspools and meptic tanks; leaky sanitary
and stors sewvers. The expense and technical
problesz involved in reclaiming a contaminated
aqui fer are far qreater than for surface vaters,
Inorganic chemicals are relatively
indestructible, aro porsiutent, and sre difficole
to resove from vater. USPHS has set ainimus
standards for concentrations of substances
acceptable in drinking vater. Perseabliliity of
geologic formations depends on the rock and the
natuce of the bedding and fracturing. Geologic
units are often underlain by a series of layers
of rocks esch vith its own hydraalic
chavacteristics. Waste fluid sovosent, both cate
and directis>n, are infloenced by the
contiquration and slope of the vater tahle. The
greater the slope, the sore rapid the spread of
contasinants, ¥orsal ground water sovemont i3 to
civer or atroam, never the reverse, foveavsr, when
pusping of tha aquifer occurs neart a streas,
ground wgter levels are lovored and the hydraulic
gradient may be teversed, Saline aguifers say
contasinate fresh waler agulfers if the tvo zones
are connected by adbondoned or tngropntly sealed
wells, Thete i3 nov no PFederal lav prohiditing
dusping of dangerous wastes on the land, and
:ho:qh noat states 4o bave such lavs, enforcesent
s lax.
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¥ater Atlinm of the Uni{ted States

Geraghty, JoJ.3 Miller, D,u.; van der Leeden, P.3
Ttoise, ¥.L.

vacer Tnformation Center, Inc., Water Renearch
Bldqg,, Manhasset Isle, Port Washinqton, WY 11050
nc., Water Rosoearch Rldg,., Nanhassot Ysle, Port
!:g_t;l;lnqton. Y 110%0 %.¥, TSBW: 0-912398-03~X3

VATER; ATLAS; GEOGRAPHY: MAPS: LAKES; RIVERS
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Toxie Rffects of WMercary on the Activated Sluidge
Proceus

Ghosh, M.M,: Zuqqer, P.D,; Dap, Civ., Png., Univ.
Haine, ~rono, "atne

J. ¥ater tollut, Contr., Ped. (JUPPA%), 45(M)
626-33; 1973

PERCURY:; ACTIVTATED SLNDGE PROCESS; WATE®
TPEATY 25T SLODGR; FICROORGANISHS: ISAIBITION

A prelisminary study vas conducted to detaraine
the effect of sercury Aowsed as N9C12 on a
batch-fed nystes of sicroorganisas sisilar to
that found {n the act{vated sludge process. The
results of this investigation indicate that
RATCUTY at concentrations lers than 2.5 mg/l as
¥q2 ¢ has l{ttle effect on the activity of o
mixed asrobic biosass., Movever, at a dosage of
5.0 83/1 or higher, serobic biological processes
are dAefinttely inhidited, The Ltnhiblitory affect
of percury is tesporary. I* is possible for am
aerobic hiological procesy to acclisate to a
noderataly high domage of sercary. The tiame
required for acclimation (ncreases uith the
dosage of mercury appiied to the system, At s
dosage of %.0 83/1, a saxiwus COD renovasl of B¢
parcent ves accosplirhed vitiin S honrs, and that
at a donage of 10.0 93/) vas 82 prrcent,
acconplished in 9 hours, The saxisum COD resoval
‘i‘n the control was 9) percent, occurring vwithin 3
0Yrs.
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Pharsacodynasice of Fethyl Hercury in the Painbov
Trout (Salwo gairdnerfi. Tissae Uptake,
Pintrinvaeion, and Excretion

Ciblin, P.J.; Rassaro, 2,J.;3 Dep. Plochen., State
Univ, %New York, ™affalo, Y

f:g'gcol. Appl. Pharsacol. (TYAPA9), 28¢N), 8Y-91;
|

XEPCURY: RETERTION: PATNBOW TROOT:
DINETHYLACZICTRYS: PISH: KLINTINATION:
PRARRACONYHANTCS: NETHYLARRCORY; UPTAKE;
DISTRIBOTION: TICRETTNW; BYOACCURDLATION

TAINWINY T SALNO GATIRDA%RY

The tissue dintribution, vate of uptake and
conceantration of 2088g-1sbdaled asthylaercucy was
investigated in 20 45ifferant tissues orqans over
a period of 100 days folloving & siagle
intrajastric dose of 0.8 ag fg/kq body velght,
wgrcury content was analyzed by gasmas
rcintillation spectrometry. After 1 hr, seccury
concantration factors 0.1 wvere dstected in the

blood, heart, liver, spleen and kidney (a
concentration factor (C¥) of 1.0 mquals mercary
conzantration in doge). Highent mercury
concentrations (CP»7.0) vera obsarved in the
blood (at 7 days) and spleen (art 14 days). After
100 days, tho C? of the bleod was >2.0 and the CP
valnes of the gpleen, kidney and liver vere >1.0.
raginum CP values wore reached in the skeletal
suncle, brain and lenx after 3%, 56 and 930 days,
respestivaly., HMaximus values were reached in
moft nther timsues/organs at approximately 7
dayn. Skelotal muzcle appeated to function as a
teserr/ir for sethylsorcory and accumulated S0%
of tha doxe from 34 to 100 days post
adainistration, Methyl mercury accusulation in
the braln wax 1lisited to 0.1% of the dome. The
rate of msmrcury excretion appearel to he hiphasic
a8 A tesult of a slov olisination €rom the
skeletsl muscle relative to the othar
tissues/organs. Teploying hoth and the slov and
fant tate, the half-cetention tise for asthyl
sstcury Ln ralabow trout was ontimated to he >200
days.
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rrevalence of fluuan tental Carien and Water-Borne
Trace fetals

class, %,L.; Rothman, K.J.: 8spimal, P.: Velaz,
Het Selth, N.J.3 Porayth Dent. Cent., Boston, Mass

Arch. Nral Biol. (AOBIAR), 108(9) V0099-10108: 1973

AAGHESION: DENTAL CARIES: MOLYBDENOAM: VANADTON;
PLOROIDE: COPPER: RANGANESE: CALCINN

warked differences in the prevalence of dental
catias have been observad in ®tvo tamolated
viflanes 1n Colombia, South America. Thase
diffetences approxisate those obsectved batveen
areans of sinimal and optimal fluocide ingastion,
although sach villgge has lesa than 0.9 ppp
tleoride in tho Arinking wvater, nietary
historles coveal unrudl‘ sisilar dietary
practices, Sasples of drinking vater vare
collectad from these villages, and analyzed hy
enisnion spectroscopy for the coiacentrations of
2% trace olesents. In the case of 13 elhmants,
concentcations vereo at or belov the thrashold of
detection or showed minisal variability,
concentrations of calciae, sagneniss, solybdenum
and vanadinw vete higher in tha water sasplesn
froe the village with the low caries prevalence,
while concentrations of copper, iron and
sangaxese were highet in the sasples from the
village with the higher prevalence. Thene
difforencas vere hizhly significant, The carien
prevalence ln the high carfes village was typical
of the country as a whole,
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So::tio- of Waste Vater Prablems {n Neetal Catting
o

Goehgen, N.C.3 Cologne, Gotmany

Yactkstatt Batr. (WROBA9), 106(S) 321-8: 1973

REYYUV: RAETALS: LUDRICATION: UASTEWATEN: OIL
EHULIIOVY; SBWAGE
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"ercury

Goldwater, 1..J.; Clarkson, T.¥,

part of Lee, D.H.K., NMetallic Contaminants and
Human Health, Academic Press, New York, Chapter 2
{p., 17-55), 241p.; 1972

MRRCURY; CIWNABAR: CIRCHLATION; LITHOSPHERE;
HYDROSPHERE; ATNOSPHERE; WATER; BIOSPHER®; S0TLS:
PRSTIZIDES: MPRCURIC CHLORIDE; MERCUROUS
CHLORIDE; PISH; SHELLPVISH; FPUNGICIDES:
ALKYLRERCURY: ARYLWERCURY; ALXKOXYALKYLWERCURY:
PHENTLRERCURY; WETHYLWERCURY: SLINICIDES: TUWA:
SWORDPISH; POUD CHAINS: PEATHRRS: BIRDS;
AETHYLATYON; DRATH; TOXICITY: EN2YNES; BLOOD
BRAIW BARRTER: KIDWEYS; PXCRETIOW: PECES:
INHALATION; PNRUMONITYS: ACUTE; CHRONIC;
SYMPTONS: CONGPNITAL NEPECTS; CEREBRAL PALSY:
HETHAL RETARDATION; POTSONING; DOSE-RESPONSE
RELATIONSHIP; 700D; PRLOOD; BIOLOGICAL HALP-LIPE;
HICEs OATS; SPALS; MONKPYS$ POULTRY; CRAB; PIKE;
PLOUNDER; EPLS3 DRINKING WATER: SLOOD LEVELSS
BLOOD PLASMA; OCCUPATIOWAL EXPOSURES; ANIWALS

Mercury is one of the least abhundanct elements,
namely about 2,7E-f percent in the earth's cruast,
The only commercial ore is the sulfide,
cinnabar. Usually the concentration {n natural
waters i3 leas than 0.1 micrograas per liter but
occastonally values up to several sicrograms per
liter and infrequently higher values. 1In the
lithosphere the range is 3 parts per hillion to
1) parts per million. In the atmosphere normal
values are 1 to 10 nanograms per cubic meter.
There is some circulation of natural mercury,
with {¢t avaporating into the atsosphere, being
washed out with rain and floving into the ocean,
etc. Nan hasg affected this natural circulation,
in some ways and places seriously. Mercary
compounds have been used as slimicides in pulp
and paper plants, organic mercury compounds have
been used as fungicides on seed grain and large
quantities of mercury and its cowpounds have been
lost and dischargod to streams. Some mercury ahs
avaporated and soro has beaen emitted into the
atmosphere as a result of burning coal, Within
the last 8 years, it has heen found that some of
this mercury is methylated, is concentrated in
little fish, and even more 80 in large predator
fish and in fish--oating birds, to the point that
there is & hazard to man, vwhich has resulted in
serious pathoiogical effects in Rinamata, Japan.
Mmost 5il the methyl mercury is absorbed in both
f£i{sh and asan and has a long blological half life
in both, so that with a seall steady intake, the
level builds up. Graohs of build up agd
excretion are given. Severe cases of otganic
wercury pcisoning have resulted from cating seed
grain treated by mercury fungicides or froam
eatiny pork fed on such grain. The predoainant
feature is permanent organic injury to the brain
resulting in weakness, paralysis, loss of vision
and di sturbed cerebral focntion. Severe cases
becowe comatose and end fatally. In Ninimata,
Japan, the probless arose from eating mecrcury
contaainated fish and shellfsih, apparently over
several yesrs, In both the above cases females
without obvious symptoms gave hirth to infants
with congenital defects such as cerebral palsy,
mental vretardation, aetc. Goldberg points out
that various factors havae cosplicated
dose-response relationship and that minimal
responsy has often bean found with exposures
greatly in excess of the accepted threshold
value. FWe points out that the nature of the
cospound has a considerable effect on the
absorption metabolism, excretion, and ability to
pass barriers vithin the body. He says plassa
concentrations of mercury are more significant
than vhole hlood values.

1
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Bffect of Copper on Hematological Indices and
oxidase Activity of Serum Ceruloplasamin in Carp

Govorova, M.P.
Ref. Zh. Biol, 18, 43-85; 1971

COPPRR; HEMATOLOGY; CARP; TOXICITY; OXIDASE
ACTIVITY; SERUM CERULOPLASHIW; BILK

The effoct of different amounts of Cu nhtained
from 4drv milk on hematological indices and the
oxidase activity of the serum cerulolplasain «ere
studied in carp yearlings. The results confirsed
conclusions obtained from vwork on mammals and
suggested the desirable and toxic norass of Cu for
carp. The ceruloplasain oxidase activity was
proportional to the amount of Cu in the food.

197
Grovth Rates of Sediment-Living warine Protozoan
ag a Toxicity Indicator for Heoavy Hotals

Gray, J.S.; Vontilla, R.J.: Wellcoae Warine
Laboratory, University of Leeds, Robin Hood's
Bay, Yorkshire, England

Ambio, 2(8), 118-121; 1973

GROWTH; TOXICITY: LEAD; ZINC: MERCURY;
TENPERATURE SALINITY; PISH; SHPLLPISA; EPPLOUENTS;
LC 50); MARINE ORGANTSHS

The classical method for measuring the toxicity
of a chamical to a marine organiss is by the LCSO
tast. In this test the concentration wvhich kills
S0 parcant of tho test organisas in 48 or 96
hours is determined and is frequently used to sat
upper limits for concentrations in effluaent
discharge. The test can be criticized on a
nusber of points, a) the duration of the test is
too short, when effluent discharge will be
continuous, b) should the organism survive the
test, it may not grov and reproduce at the tested
concantration and in nature the organism way
avold that concentration of chesical (important
to migratory fish and shellfishj, c) on the
agsunption that toxicity increases with
temparature, summer temperatires are used in the
test, wvhereas stress conditions may be greater at
lover tempuratures, d) the organisms used are
frequently at high trophic levels and are adults,
vhereas lower trophic levels and larvae are known
to ha mpore susceptible, e) chemicals are testad
singly, vhereas in nature mixtures of chemicals
occur, In an attempt to allay such criticisas ve
have used an organisa of lov trophic level, a
bacterivorous ciliate, and have seasured changes
in grovth rate rather than sortality as critecia
of pollution. Using factorial desiqgns and
responsa surface analysis, experisetnal
conditions were optimized with respect to
salinity-teaperatre copinations. With near
optimum conditions the effects of mercuric ions
(HqC12), lead fons (Pb(N03)2) and zinc fons
(ZnS0%) vere tested each at three concentrations
in a 3(3) factorial design. HqGC12 at an added
concentration of 0.0025 ppm reduced growth rate
by 9.7 percent. On aixing the chemicals,
significant aupplemental synergistic effects were
found at all tvo factor and three factor
cosbinations. fodels of the affects and
graphical response surface contours are given.
Since many cheaicals are likely to interact
(supplesentally or antagonisticalily), the method
uaedlaaals of videspread relevance to toxicity
testing.
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Tosecticides, Polychlorinated Biphenyls, and
Wercury in ¥ild Cormorants, Pellcans, their rggs,
vood, and Panvironment

¢reichus, Yvonne A.; Grelichus, A.; Emerick, R.J.:
PXp. Stn., South Dakota State Univ., Brookings,
south Dakota

full. Pnviron. Contam. Toxicol., 9(f), 321-8; 1973

~he concentratrion of organochlorine insecticlde
residuex in and around Lake Poinsett, South
ravots, decreased in the order fish is greater
than hottom sediments {8 greater than vater. The
levels of polvchlorinated biphenyls (PCB) were
aceater in fish than in bottom medinents and the
pCB levels in both bottos scdizents and fish vere
higher than those of insecticides. wercury
residues vere not detected in water, bottom
sedinents, or fish except carp which also had the
higheat levelas of insocticides and PCP residues.
The hodied of adult cormwsrants and pelicans had
250 and 2f0 tipes greater insecticide levels,
respectively, than fish and A0 and 30 timos,
respectively, more PCR. levels of PCR and
insecticides in nestling corsorants apparently
reflected the levels in local fish as both the
fish and young birds had more PCB residuyes than
insecticlides vhereas the opposite was trae vith
the ajults. The insecticide and PCB levels in
coraorant eqqs reflectad body levels but in
pelican eqgs they did not.

199

Concontration of Trace Plesents ('2dine,
Pluorine, Cobalt, Copper, Zinc, farjanese, and
Nolybdenum) {n The External Environment and Pood
in an ® ndemic Golterogenic Region of the
Kaba-Khachmas Zone of Azerbaidzhan

Grekalova, T.Y.: Wauchno-Yssled, Inst, vivasol.
nikrobiol. Gla. Im. Nusabhekova, Bakuy, 0SSP
Azerb. Wed, Zh. (AZRZAS), SO (5), 25-9; 1973
TRACE BLENPNTS: PLUIORINE: NARGAWESR:; ZINC:
COPPER: NOLYBDENNN; TODYWE: COBALT: HUMAWS:
HEPALTH: GOITSR

GEOGRAPHICAL DESCRIPTYON: Azerbaidzhan,
Kuba-Khachmas Zone

The content of all the trace elements exasined
in water resources of the zone was tather low,
with fluorine groater than manganese greater than
zinc jreater than copper greater than solybdenus
qreatar than iodine greater than cobalt, The
intake of fluorine by humans vas 1/3 - 1/8 of
the optisum concentration, that of fodine
approximately 1/2, and cobalt less than 1% of the
daily requitement. The trace elements were
oresent in soil in the follovieg 4 ecreasing
order: manganese greater tham copper greater
than cobalt qrea*er tham =zinc greater than
solyhenus areater than iodine., The content of
the trace ele sents wvar also low in food
producea, especlally of animsl origin.

Relotively kich wvas , hovever, the content of
fodine in potatoes and vheat, and that of
sanganese an 4 zinc in all the examined products
(except nilk and cheese); rather lov vere th e
contents of cobalt, solyhkdenum, and copper.
children's jodine dewand is5 satis fied only to
76,1%. Yodine, copper, solybdenus, and cobalt
vore considered high ly deficlient in this region.
1 prophylactics in coabination with tha other
trace elements are proposed.

82
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Concentration of Some Netals in Aglae from the
Sea of Japan

gryzhankova, L.N.; Saenko, G.N.; Karyakin, A.V.;
Lakt {onova, W.¥.; Inst. Gaokhim. Anal. Khim. In,
Yernadskogo, Hascow, USSR

Okaanologiya (OKWOAP) 13(2), 259-63; 1973

ALGAE: WETALS; MANGANESE; COPPER; IROH:
SALTUATER: WARINE ALGAER; WICKEL: TITANION

TAXONONY : AGARUM CRIBROSUM; ENTEROMORPHA SP;
SARGASSUM PALLIDUM

GEOGRAPHICAL DESCRYPTION: Sea of Japan

The concantration of the polyvalent metals Pe,
An, Cu, Ni, Co, T4, ¥, and Cr in 12 algae species
from tho Sea of Japan vas studied. Tho studies
vero carried out with the aid of a I6-channel
guantonator, on red, brown, and green algae,

Tran concentrations in brova and green algae vas
n 11-2%, that of fn, N1, and 71 n 10-3%, and Cu,
Co, and Cr n 10-4% on a dry wt. btasis. The
AGARUR CRTBROSUN of the brovn algae and
ERTERNONORPHA species of the green algam vere the
strongest concentrators of polyvalent netals.
float bladders of SARGASSUM PALLIDUR vere the
richeat in metals as compared to other parts of
the algae.

201
Envivonaental Lead in the Wetherlands.
Report on the overall Situation

A Status

Guicherit, R.: Rem. Inst. Public Health Eng.,
TNO, Delft, Wetherlands

Part of Proceedings of International Symposium on
Environaental Health Aspects of Load, Amsterdas,
Yetherlands, October 2-6, 1972, Organized jointly
by Coamission of the Puropean Comsunities,
Directorate Goneral of Social Affairs-flealth
Protaction nirnctorate and ranvirohcaetnal
Protection Agency, ROR 5006 d-e-f. Lusesburg:
Conmsizsion of the Puropean Coamunities,
Directorate General for Dissemination of
Knovlege, Centre for Inforsation and
Documentation (26YVAJ), 6807-17; 1973

LEA); POLLUTTION; AUTONODILE EXAAUST; ATP; WATSR
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Nn Some Tracoe Metalse i{n the Baltic

Gupta, R.S.: Tnstitnte of Oceahography,
iniversity of Gothenburg, Sweden

Ampio, 1(6), 226-230; 1972, December

TRACE HPTALS; SALT WATER: MARINE LIPE; WATER
ONALITY; ZYIWC; COPPER: WICKEL; COBALT: IROW; LEAD

This report on the background values of trace
metals in ¢ha Baltic presents the most
cosprehensive information available in this
particular area of ecology. Prior to the

invest {igat{ons descrited Lure, very little data
had been recorded. This project was started in
Jannacy 1970 to investigate the stata of some
trace wetals in the Baltic, thelr variacion in
space and tine, and their effect on the area's
marine life and water quality. The profect is
still in progress., Sawples are obtained from an
extensive netvork of stations in the paltic and
are analyzed hy atomic absorption
=pectrophotonetry for zinc, copper, nickel,
cohalt, iron and lead., Besides presanting the
data in this prelisinary raport, the author
exasines the relationship betveen the
concentrations of some of the wetals and prisary
produztion. He suqgests that irom and copper
concentrations scvem to give a fair indicavion of
water quality in anoxic zones. And he postulates
a possihle exvlanition for the chesistry of
nickel in sea water.

203
Supposed Toxicities of Marine Sediments,
3aneficial vffects of

Gustafson, J.°.

World Dredging & Marine Construction p. 34-49;
1972, december

TURSIOYTY: WATPR; CLAYS; ADSORPTION: YOW
EXCHANGE; OXYGEN DEPICTERCY; CADNIUM; CHROWNION;
LPAD; NICKEL: MERCORY: ZIWC; CLAES;
CONCENTRATION: DREDGIRG

This author maintains turbidity is beneficial in
terss of water pollution. The sugpengion of clay
particles promotes the absorption on the clay
particies of heavy metal ions, pesticides,
polychlorinated biphenyls, etc, Turbid waters
offer sore shelter,to larval and ipmature sacine
1ife that use bay areas as nurgery grounds. By
preventing the penetration of 1ight turbidity
reduces algal grovth, In any event the tarbidity
produced by dredqging is small cospared to that
produced by natare. Prelisinary stodles shoved
sone ervatic changes bat no large increase in the
concen tration of hoavy setals in clams subdected
to e:cessiva tuchidity, The author urges further
studies.
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Polluted Snovw in Southern Worway and the Z€fect
of the felt Uater on Presh Water and Agnatic
Orqani sas

flagan, A.: Llangeland, A.3 Zool. Lab., Oniy.
Oslo, Blindern/Oslo, Yorway
Environ. Pollut. (EW VeAP), S5{1), B5-57: 1973

SNovW: SOLPATIS: WITRATES:; ZINC: LEAD: NELT: PISHS
OHYSIC~CHENISTRY; IWVRRYEBRATES; WATER
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GENGRAPHICAL DESCRIPTIOR: Rorway (S)

In vinter, surface vater in sose
oligo-dystrophic lakes fin gouthern Worvay
differed physico-chemically from what aight he
expected. Analyses of snow and of ice-trapped
and surface water showed that polluted snov had a
considerable influence on the yeuality of vater in
lakes and brooks in the vinter and spring,

Grezt quantities of, for example, SO(3) ~-, NO(3)
-- , zinc and lead vere found together with high
acldity. The zinc concentration and acidity
found are knovn to be dangerous to fish. The
contaninants {n genoral have probably had a
negative effect on £ish and invortebrates.
probable that oligotrophic lakes are aore
susceptible to contanination than dystrophic 1a
kes.

It is
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Significance of pH and Chloride Concentration on
Behavior of Heavy Metal Pollutants: WMercury
(XT), Cadnius (YY)}, Zinc (II}, and Lead (IT}

flahne, H.C.H.; Kroontje, W,
J. Bavirvon. Quality, 2(8}, £80-50; 1973

RYDROLYSYIS; SALT ACCUMDLATION; WATER QUALITY; PH3
CHLORIDE; MERCURY: LEAD; CADRIUH; ZINC; CORPLBX®S

Calculations wvere performed (1) to assess the
deqree to which Hg(TT), CA(YYI}, Zn(IX), and
Pb(IT) complex with hydroxyl and chloride fons
and (2) to evaluate the significance of such
complexation in natural systeas. PRcsults
indicate that both the hydroxy and chloride
couplexas may contribute to the sodbilization of
these heavy metal ions in the environment.
Aydrolysis of Hg({II) becomes important at pH
valuas above 1 where PH(IT), Zn(II}, and CA(IT)
hydrolyze above pH 5, 7, and 8, respectively.
Chlorides complex with Ha(II) at chloride
concentrations above 10(-91n (35 X 10(-6)ppm).
figCl2 forms above 10(-7.5)8 Cl- (1.1 X

10 (- ) ppe) , and HgCL3- and fgClu(2-) formation
occurs above 10(-2)# Cl- (350 ppn). The HCI+
species of Zn(I1), CA(II), and PHL(TT) appear at
chloride concentrations above 10{-3} N (35 ppm},
and #C12 complexes occur above 10(-2VW (350 ppm
Cl-), 'the respective 8Cl3- ond RCl0(2-) species
becone ifpportant above 10(-1\® C1-(3,500 ppa).
Aydrolysis and chloride conmplexation of theso
heavy metal ions are important factors affecting
the nolubility of the sparingly soluhle salts of
these metal fons. This is most sronounced tor
sercuric salts. Intrinsic solubilities of the
setal-{ion hydroxides allow for 160 ppe Zn(Xr) and
107 ppm fig (I} to be soluble as complexed Zn(OH) 2
and Hg(ON) 2, respectively. These valuves are
higher than calculated solubilities based on
solubility oroducts. An exaaple of the
coaspetition hotween hydroxy and chloride
conplaexas shows that at pH 8.5 and a chloride
concentration range of 350-60,000 pne, Hg(YI) and
Cd (1Y) are mainly coaplexed by chlorides. Zn{(IY)
and pb(ITt, under these conditions, are
preloainantly in the fors of hyiroxy coaplexes.
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Yercury in some svedish Lake Sediments

Hakanson, L.3 wWational Svedish Environment
Protection Roard, Liwnological Survey, Rox %SSu,
S-751 22?2 Uppsala, Swveden

fahio, 3(M, 37-83; 1974

MERCORY: LAKPS; SEDINPNTS; RELEASE; DISTRIAUTION;
SORPTTOR; PH

GROGRAPHICAL DESCRIPTION: Sweden, Iake Bkoln,
Take Bjorken, Southern Iake Vattern

The significance of mercury as a biologically
active pollutant has baen recognized fcr more
than 15 years. Increased marcury content of
bottos rediments and fish characterizss many
vater systems as a result of industrial and other
types of pollution. Dnue to the release frome
contaninated sedinents, msercury say continue to
contamninate ‘he vater environwent, aven if the
1{scharge of the pollutant is halted. Sone of
the factors that influence the distribution of
aepcury {n lake godiments are discussed are
discugsed and son2 guantitative data ias given
about the situation in three diffaerent Swedish
lakes; Lake Pkoln, Lake Bforken, and Sauthern
Lake Vattern, Pactors that affect the
distrinvation are: the amount and type of sercury
discharged; the size, topography, and water
turnover of the lake; and the wvater quality of
the lake (pW, nutrition, suspended and dissolved
sattery, laboratory teats have indicated that
the affinity and distribution of mercury (Hg2s)
for inoraanic and organic particles show a

rignif icant pH dependency. Practically all the
sercary in the sodiments is adsorhed by organic
varticles and vecy little sercury is found im the
interstitial vater or adsorbed by inorganic
sataerials.
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Retabolirm ard Metabolic Action cf Lead and Other
Hieavy Motals

Hamaond, P.B.; Coll. Vet. Ned., Univ., Winnesota,
St. Pagl, winn.
Clin. Toxicol. (CTOXAN), 6(3) 353-65; 1973

REVIEW: HEAVY MRTALS: METABOLYSH: DISTRIBUTION:
TRANSLOCATION: AWINALS

A revier with 78 references the metabolise of
setal cospounds their distribution and
translocation in animals, and dose-response
relationships of the heavy metals are covered.

208
Water Qnality Studied on Texas Gulf Coasnt

Hann, R.¥., Jr.; Slovay, J.P,

forld Dredging & Marine Construction, p. 30-348;
1972, December

VATER QUALITY; DREDGING; TURBIDITY; SEDIMNBNTS;
DREDGING SPOILS; SEASONAL VARIATIONS; SPOYL
DISPOSAL; RUROPP; NERCORY; LBAD; 2INC; COPPER:
CHRONION; CADNIDR

GROGRAPAICAL DESCRIPTION: 0.S. (SW), Texasm, Texas
Gulf Coast, Houston Ship Channel, Neches River,
Sabine River

vater quality probless are prasented from the
point of view of dredgers. Inforaation on the
heavy metal contamination of sedisents in the
flouston Ship Channel, Neches River and Sabine
River is given, Measurements of the biocheaical
oxygan denand, chesical oxygen denand, oil and
qrease profiles and sedimentation rates ace
{ncluded. Problemss of minisizing pollution, spoil
disposal, spoil area runoff are mentioned
Profaessional study, evaluation and planning
should precede actual dredging.
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Accusulation, Retention and Elimination of Zn 65
in *resh Water Orqanisas Studied in Pond
expeciannts

flannerz, L.

Wational water Protection Service, Drottningholsm,
Sweden

3 pond A2 x 33 x 4 fr vas lined with polyethylene
sheats wolded togethey. Water, plants and
gravel vere introduced and a continuous flov of
untreated water fros Lake fMalar was arranged.
one hundered seall pikes and about 5000 fry of
roach aand perch were introdaced. In all 3,27 uci
Zn 65 was gradually dosed into the witer to a
mean concentration of aboaut 3 x 10(¢(-6) ucCi/mg.
The activity concentrations were continuously
recorded in pond water, sediments, plants,
invertebrates and fish., Considerable
concantrations of Zn 65 vera founl in the botton
sediments (concentration factor: about 20,000).
Zn 65 was taken up in the emergent parts of the
vater plants to low concentrations. The
subnersed parts of the plants had such higher
concentrations indicating a consilerable surface
adsorption, Several explanations for this sucface
absorption are concefivable. The attached
sicroflora and microfauna are believed %o play
isportant roles in this connection. Also in
invertebrates high concentrations of Zn 6% were
found. The coacentration factor for chironoamid
lacvae vas 1700, for snails 590 and for leaches
800. The wean concentration factor for plke was
about 1250, The variation in concentration
betueen individual fishes was, howoever,
considerable. It vas found that the 2n 65
concentration of the f£i{sh was inversely relatad
to its length,
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The Pffoct of Some Sulfur and Nercary Containing
Punaicides on Pacteria

Bansen, J.C.; Tnstitute of Hygiene, University of
Aarhus, Denmark
Chemosphere No. U, 159-162: 1972
PUNGICIDES: TOXICITY:; BACTERIA; INNIBYTORY

FPPECTS; SOTLS; AICRODRGANISMS: NERCURY;
HERCURIALS

TAXONIAY: PSEUDONONAS

As a result of their use in agriculture and
horticul ture funcicides are introduced fnto hoth
terrentrial and aquatic environments, In these
ecosystems the biomams will react with ¢he
foreign compounds. To determine whethesy
fungiszides way be able to change the ccuposition
of bacterial population 17 fungicides wore tested
for toxicity to 211 bacterial strains. There is
a sarked inhibitory effect of the fungicides to
bactecrta. FProm the raesults it ves concluded that
captan vill be of no risk to a bacterial
population, vhile the dithiocarbasates posrass
sore pronounced antibacterial activity,
especially to gran-positive organises.
"nvironaental pollution may thus favor higher
gram~tnegative ratio. The sane effect wvas seen
vith sercurial fungicides; some pseudomonads,
egpacially, show remarrable resistance o
sercuriale and are often seen as the dominant
organisas in heavily pollunted gsedisents.
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Accumulation and Loss of Cobalt and Cesium by the
Marina Claw, WYA ARBHARIA, under Laboratory and
Pield Conditions

Warrigon, P.L.

Part of Radioactive Contamination of the Rarine
fnvi ronment, Proceedings of Symposium held by the
vnternational wtomic Energy Agency, Seattle, Wi,
July 10-18, 1972 (8653-870), 786 p.: 1973

BIOACTUMULATION; CLANS; CODALT; CESIOM;
SALTWATERS LABORATORY STUDIES; PIELD STUDIES;
MARIKE BIOLOGY:; COBALT 60; CESYOM 137; KINBTICS:
TRACERS

TAXORONY: NYA ARENATRIA

The azcamulation of Co 60 and Cs 137 by claes vas
folloved in the labhoratory in aquarium systeas in
vhich the levels of radfoactive and stable
caesiom and cobalt were held constant. At 3~ to
2t-day intervals during the &-month accumulation
period, groups of 8 znimals were removed froam the
vater and their soft tissnes vere dissected into
7 different organs and tissues. The
concentrations of both Co 60 and Cs 137 in the
edible tissses increased capidly and then
levelled off at concentrations of Co 60 that vere
about 200 timns that of the water and of Cas 137
that vere about S times that of the water.
varfations in concentration among the body parts
vere larger for Co 60 than for Cs 137. The
effect of stable element concentration in water
on the accusulation rates vere assessed in groups
of animals saintained in seawater containing 0.5,
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2.5 and 12.5 mg/litre ench of stable cobalt and
caesium, Little regulation of caesius
accuaulation wasg obmerved at these
concentrations; the rates of accumulation
increaged with the concentration in water.
requlation of cobalt occurred at tha higher
concentrations. The accumulation of Co 0 and Cs
137 uan folloved algo in clams iatroduced into a
discharge canal receiving radiocactive vaste froa
a boiling-water reactor. Groups of 6 anisals
vere sanpled at 3-week intervals and
concentrations vere seasured in the pooled, total
soft tissues. Results obtalned in the field will
be compared to those obtained in the labaratory.
Loss of Co 60 and Cs 137 vas followed in animels
that had accumulated a radloactive burden in the
laboratory and then vere transferred to
unfiltered oceanic wvater at a marine station.
Loss of Co 0 by the whole clam vas monophasic,
that of Cs 137 was biphasic. The kinetics of
accumulation and loss were described by
exponential equations. The vate constants of
accumulation and 1083 and the steady-state
concentration factors are being used in sodels to
predict the dose to msan from the consumption of
aninals exposed to radioactive teleases,

Soan
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Content of Lead and Some Other feavy Bloments in
Ditfaerent Pish Species Prom a Pjord in Western
Norway

Ravre, G.w.} Underdal, B.; Christiangen, C.; Vet,
Coll., 0sl0, Norway

Proc., Int. Syap., Environ. Health Aspects Leoad
(26YYAS) 1973, 99-119; 1972

2YNC; PISH; LEARD; CADHIUN; SALTWVATER

The cadaium content of fish from a Worwegian
f4ord near a zinc factory was groater than that
of fish from the open sea. The CA and lead
content of the fish livers was approximately the
zame, but the Ph content of muscles from the same
saaples was approximately 10 times higher than
the Cd content. The mean ratio of liver Pb to
muscle Ph vas about 6, whereas the mean liver
Cd/auscle Cd ratio was about 42, A highly
significant correlation was found between the Zn
content and the cd content of the liver, The In
uptake in fish from a3 polluted acea like this vas
not seriousiy affected, but the Pb uptake vas
increased qreater than 10 times when the 2n and
Ph outlots into the sea were nearly the came,
Shen the outlet of Pb inco %he sea was greator
than 100 times the outilet of C4, the content of
the 2 eleaents in fish liver vas nearly equal, in
fact slightly higher for cd4, but the conteat in
fish muscles was about 10 times higher for Ph
than for Ccd.

2%3

Cadaius Concentration in Some Pish Species €ron a
Coagtal Areas In Southern Norway

favre, G.N.; Underdal, B.; Christiansen, C.

oikos 28 (1), 158=157; 1973

COASTAL WATERS: PRESHVATER: WATER; HERRINGS PIKES
PERCH; COD; COALPISH; WHITING: CADNIONW; »ISR

GEOGRAPRICAL DESCRIPTION: Worway (S. Coast)
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The Use of Pyperisental Streams to Deteraine
Environmental Pactors Respoasihle for the
Productivity of Aqaatic Comnanitiesn

Haydu, P.P.; Weyerhaeuser Company, Longview, WA
Weyerhseuser Company, Longview, WA, report

EXPERINENTAL STREANS:; PRODUCTIVITY; AQUATIC
CONNTNITIES; ANRUAL VARIATIONS; TROPHIC LEVELS:
SEASONAL VARIATIONS: ENPNGY PLOW; WATSR

GEOGRARHICAL DESCRIPTION: U.S, (WW), Wwashington,
Longwiew

cospraohensive hiological studies ntilizing
outdoor experisantal streass have been under way
at Waeyerhaenser Coapany®s St. Halens Tree Parm
near Longview, Washington, since 1965. The water
for these streans is furniched by a nearhy spring
which malntaiers a fairly unifora flov as well as
unifors physical and chenical characteristics.
The stuly vas designed to proceed in two distinct
vhases: (1) dovelop detsiled backqrounad
information on the seaszonal and annual variations
in the physical, chemical, and biological
characteristics of the streass; datermine the
flow of enherdgy through the sajor trophic levels
of the aquatic cosaunity; (2) manipulate
vhysical, cheaical and hiological features of the
streass to determine thetr affects on the
coaposition and prodestion of the aquatic
cosmunity. Phase I is near cospletion and phase
? is expected to get under wvay by the spring of
1971, The overall purpose of the study is to
develap a better understanding of the factors
responsible for the production of aquatic
organisas in fresh water streams in order to
better protect and manage this resource. Such an
anderstanding say nav¥e it possible to utilize
aan’ s vaste discharges to sgrface vaters
advantageously by sinimizing the creation of
nuisance conditions vhile, at the same tise,
produzing waxjsus beneficial levels of
productivity of desirable species.

21
Characteristics of the Nitrogenase Systemn of the
Rlue-~Green Alga ANABAENA CYLINORICA

Hayatead, A,.: Stevaret, W.D.P.
Aarch sikrobiol 82(6), 325~336; 1972

BACTPRIA® I®GUWES=D3 METALLO-PROTEIN: IROW:
THYIOLS: ATP: WAGNESYUN: COBALT: NANGANESY:
COPPFR; ZINC: YOWS; PERREDOXIN: KYDROGEWASE:
WITROZEN TIXATION: PHOTOSYNTHESIS; ZLECTROW
TRANSPORT; PLOUE GREEW ALGAB: ALGAE

TAYONINY: ANABARRAA CYLINDRICA

The roquiresents for activity of blus~green algal
nitrojenace have haeon studied, The optiml
concentration canqes for ATP and ¥Ma23208 age 2-3
B8 ard 8=10 an respectively. A sagnesics
requirvsent has baen confiroed but the enzysme is
not specific for Mg2+, Co2e and Wn2¢ will almo
support activity bat €a2¢, Culde and Zn2e will
not, The partially purified enzyse is soluble

and specific activities of S0-100 nmoles C2H4/ag
protoin/ain have beon obtained. The biocheaical
characteristics of the enzyae, as determined (n
studies using enzyna inhibitors, are siailar to
those of bacterfal and legume nitrogenases in
that the anzyme i5 a metallo-protein containing
iron and reduced thiol groups and the redox
capacity of the entyme involves a possihle
valency change in the iron. The transfer of
electrons from 12 via a bacterial hydrogenase has
been shown to be medliated, at least in part, by
ferredoxin, The role of ferredoxin and the
i{nterrelationships betvaon photosynthesis,
raductant pool and hydrogen natabolias Are
digcuased tn the light of recent results obtained
by ourselves and othor workers.
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Radioneclide Transport Studies in tha Humboldt
fay narine Environsent

Heft, R.B.: Phillips, W.A.; Ralston, H.R.;
Steele, .M.

Part of Radioactive Coantamination of the sarine
Enviceonmant, Procaedings of Sysposliuam held by the
Intecrnational Atosic Bnergy Aqgoncy, Seatele, HA,
Jaly 10=18, 1972 (595-613), 786 p.3 1973

RADIONUCLIDES; TRAWSPORT: MARINE ATOLOGY; NUCLEAR
PQUER PLANTS; LIQUID WASTE; EFFLUBKTS; SEDINENTS;
AWALYSIS

GROGRAPHICAL DESCRIPTION: U.S. (¥}, Callfornia,
Eureka, famboldt Bay

Operation of the ®Pacific Gas and Plectric Cospanv
nyclear power reactor (65 WV (e) boiling water) at
Hysholdt Bay, Pureka, California, produces as a
by-prodact inv lovw concentration in aqueous
solation a nuxber of radionuclides (fisnion
proluces, 7n 65, Co 60, tn 58, H3, atc.). At
{irregular intervals the accusulated radiocactive
1iguid vaste is released into the Bay in
accordanca with 1iatts prescrited by the Atoatc
Znergy Commission and the State of California
Morth Coastal Regional Water Control Board. The
Lascence Livermore Laboratory, in co-operation
with tha Pacific Cas and Blectric Company, has
undortaken a progra- to study the tramsport of
the released radionuclides through the Humboldt
Bay marine envivonsent. The Ray is considerad to
be Alvited into fivae aqueous pools. Within each
pool, the rafionuclides are partitioned among
sors or all of tha following cospartments -
agueous solution, bottos sediment, suspended
sedinent, benthic algae, eelgrass, phytoplankton.
The a1parimental progras consists of three nain
parts - assay of each release for ganma-emitting
radionaclides; monthly analysas for radionuclide
and stable element concentration in each of the
listed compartsents; and intercoapartaent
exchang: rate studies. Radionuclied release data
accunuls®ed since April 1971 is compared with
sonthly veasuresents of radfonuclide
concantration in the n‘!‘ It in found that the
ancunts released have little offect on field
concentravions. Pxchange study progcams now
befng carried out in the discharge canal and
labotator7 sre discussed. The natuce and stetus
of a propaned ttansport sodel for the bay is
described,
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Chemistry and Occarrence of Cadmium and Zinc in
surface Water and Groundwater

flom, J.D.: 7.S. Ceological Survey, fonlo Park, CA
9u02%5

inter Rerources Research, 8(3), 661-669; 1972,
Jane

CADR TONs TINC; SURPACE WATER; WATER; CARBOWATES:
HYDROXIDES; ACCUNULATYON; CHRONIUN: COBALT: LEAD:
NERCUPY; SULPATES: SPHALERITE; PLATING; WASTE
WATER; GROUWD WATER; REMOVAL; SOPPTION:
STLICATES; ATDNIC ABSORPTION SPECTROPHOTONETRY

GPOGRAPRICAL DESCRIPTION: U.S,

The median concentratfon of zinc in 726 filtered
samples of vater taken from rivers and lakes of
the United States in Noveaber 1971 was close to
20 miczrogran/l and the sedian concentration of
cadainon vas a 1little below 1 microgram/1. The
concentrations of hoth elaments tended to he
consistently higher in water from northgsastern
and southeastorn states, Chemical thermodynamic
calculations susmarized by solubility graphs
suggest that the carbonate and hydroxide
solubilities of these olements are higher than
+ms concertrations commonly found, but for 28 of
80 amalyses for vhich chemical equilibrius
conputations could be aade, saturation uith
rospect to one or both of the motals was closely
aporoached. 7inc solubility nyay aleo be
controlled by silicate in some waters.
Blological factors and sorption by strcas
sedigents may also be significant controim.
Concentratfons of cadeigm above 10 micrograc/l
say be stable in water having low total solute
concentrations and pH and can be difficult ¢o
tesove by conventional vater treatment processes,
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Availability of Trace Elements to Plants with
Respect to Soil-Palnt Interaction

Howphill, D.D.

fart of fiopps, H.7. (B2,), Cannon, H.L. (%4.),
Annals of the Wew York Academy of Sclences,
Volune 199, Geochemical Pnvironsent {n Relastion
to Health and disease (p. 86-61)3 1972, June 29

SOTLS; PLANTS; TRACR BLEWMENTS; AVAILABYLITY;
NYCROOGANISHS; PH: TERPERATURE EPPRECTS: HOISTURP
BPPECTS: SPECIPS VARTATIONS: ORGAWIC NATTERS:
NITROGEN: NYYGEN$ ACCUNOLATORS: PROSPECTINGS
BIOLOGICAL INDTCATN®RS: SILICOM: ALURINUN; IRON:
CALCYUR: SODINN: POTASSYUR: RAGNESTUNS
PHOSPHOF #)S; NANGAMESE; SOLPOR:; CHLORIWE: TIN:
VANADIOUN; TINC: COPPER: CODALT; MOLYBDENON;
JOPINE: DPEPICY®NCY; L%4VES; PERTILIZERS:
TOXICITY; DAWAWA: CITRUS; SWEET CAERRY; RASBERRY;
CHLORIN®; BOROW; NPTARE:; ADSORPTION;
INTERACTTONS: COGMPBTITION: CATION EXCHANCE
CAPCYTY; RGOTS; POOT AORPHOLOGY; GENETIC
CONSTITUTION; CRRORIOM: STENS; PLANT DISEASER:
CATTLE: SHARFP; ANTYHALS: FORAGE; CITRUS: APPLESS
APRICOT: PLUORTNE; TEA ¢ GRAPES; PONDEROSA PINE:
GLADYOLI§ GOXITRR: SAITHEATER; RQUATIC PLANTSS
CORA: LETTOCE: LPAD; RIGHWAYS:; SAPELTRRS: OATS:
SUGAR RBETS: ALPALYA; CABBAGE; CERPALS:
PINEAPPLE: TORATA®RS;: SPIWACH; MOLYBDEROSIS:
SULTATES; SELENIUR: PRUIT TPEES: PEACHES; BARLIYS
RYE: WHEAT: RAGHRED; AIRS“TALL; CADRION; RYCE;
VEGETABLES: RIVERS; IRRYGATION; ITAI ITAY
DISEASE; WPRCHRY

TAXONONY: ASOPRGILLUS NIGER

The aala nource of sador and trice elemants for
san and animals is plant saterials. The adequacy

LX4

2

or deficiency of plant materials in supplying the
diatary needs of aninal 1life deponds upon several
factors. The concantration of all minerals in
plants depends apon the interaction of the plant
specles vith the soil and environmental
conditionn during growth. The total amount of an
element in the soil is not necessarily a reliable
guide to the amount that im available. vVarious
extractants are used to detersine avatlabdle
levels of elements; these tests may be well
correlated vith the uptaka by certain species but
are not valid for other species. Chesical
extractants may not {indicate tho interactions of
elements that infiuence availability and cannnt
indicate the influence cf environmental factors
of soi{l noisture and temperature. Howvecver, the
genetic congstitation of the plant plays a mafor
role in mineral elensent uptake, and the seleniua
accumulator specles provide an outstanding
exasple of thim genetic effect. The ability of a
plant to accumulate ninerals from a specific soil
can be deteormined only by analysis of the plant
parts. A detailed paper with 55 references. See
koywords for itess not covered in abstract.
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Contamination with Lead of vater in Bastern
Belgiua

Heusghem, C.: De Graeve, J.; Lab. Chim. fled.
Toxticol. Ryg., Univ. Liege, Liege, Belg.

Trib. Cebedean (Cent. Belge PEtude Doc. Paux Alr)
26 (3S4), 2060-15; 1973

LEAD: WATEZR; COWTAWIRATION; UPTAKE
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Lead Content of Wator Supply in Bast Belglium

HAeusghem, C.: De Grseve, J.; Lad. Toxicol., Univ.
Liege, Liego, Belgiun

part of Proceaedings of International Symposium on
gavironmental Health ispects of Lead, Austerdaas,
Netherlands, October 2-6, 1972, organized Jointly
by Commission of the European Communities,
Directarate Genaeral of Social Affairas-flealth
Protection Directorate and Environmental
Protection Ageacy, UR S008 d-e-f. Luxemburg:
Commission of the Puropesf Coxmunities,
Diroctorate Genoral for Disseaination of
Knovledge, Centre for Inforamation and
Docunantation (26YIVAJ), 85-92: 1973

LEAD; DRINKYNG WATER: WATER PIPES
GEOGRAPHICAL DESCRIPTION: Belgium, Verviers
The lead content of the drinking wvater of the

town of VYerviers (Relgium}) was 1-1.5 mg/l. Lead
plusbing was the main contributing factor.

22t
prinking water cContamination dy Lead in Pastern
Belgiun

fleusghes, C.; De Graeve, J.: Lab. Chim. fed.
Toxicol. Byg., Oniv, Liece, Liege, Delg.

TIib. Cebedeau (Cent, Belge Btuda Doc. EBaux Air)
(TCRBARY, 26 (353) 208-15; 1973

LEAD: CONTAKIFATION: DRIWNRING WATRR: WATER
GEOGRAPHICAL DESCRIPTION: Belgium
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copper and Zinc in Estuarine Vaters Near a
Coal-Pired Blectric Power Plant. Correlation with
oyster Greening

Hill, J.N.; Helz, G.R.; Dep. Chom., Univ.
faryland, Collaege Park, NO

Faviron. Lett. (BVLTAX} S5(31, 165=T4: 1973
COPPPA; ZINC: BSTUARTES; COAL: POWER PLANTS:
OYSTERS: BIOACCURCIATION; WATER

GPOGRAPHICAL DESCRIPTION: 0.S. (WE), Maryland,
Chnlk Point Pover Plant

Oysters in waters around the Chalk Point Power
Plant, maryland, accumaolate copper, especially in
the summer; hovever it appears that the powver
plant itself is not the primary copper soarce., A
reries of vater samsples collected in the samser
of 1972 and analysed for both Cu and Zn reveal
first, that the concentration of both setals
increased during the summer, sacond, that this
increase vas greatest in hottom vaters, and
third, that waters near the power plant contalned
more copper than those olsevhere. forizontal
distribution of copper in the water agrees with
the previously obassrved horizontal diatribution
of copper accuaulation {n oysters. The maxisum
Ca concentration observed in the wvater vas 31.S
ag/l: saxisan 2n wvas 50.% mg/l. It is suggested
that the pover plant®s cooling water, which
contains dissolved oxygen and 9 chlovinated
during the sumaer, is oxidizing metal-rich
organic @atter and sulffdes in the sedisencs near
the plant, releasing Cu and zZn to the water.

223
The Physico-Chemical Behavior of Radioactive
Ceriur in Seavater

fiirano, S.: Koyanagi, T.: Saiki, n,

Part of Radioactive contamination of the Narine
environment, Proceedings of Sysposiums held by the
International Atomic Pnergy Agency, Seattle, WA,
July 10-13, 1972 (47-58), 786 p.; 1973

PHYSICO-CHENTSTRY: RADIDACTIVITY; CERYCR; CERIUM
144; TRACERS; SALTWATER; PH

An investiqation has been carried out since 1969
on the naturr of chemical species and existing
gtates of radioactive cerium in seavater by seans
of filecation, ion-exchange and solvent
extraction with carrier-free Ce 184 as a tracer
in pursuit of the physico-chemical bchavioar and
its effect on biologicul concentration. From the
results of the experimonts it was cor 3luded that:
radioactive cerium added into seavater exiusts
mainly in dissolved forms and 20 - 25% of ceriun
becones garticulate foras having a diaseter more
than 0.0 n» after the aging for 40 days; almost

all of the radioactive ceriue exists as {onic
species in Seavater or easily dissociates {nto
jonic foras even after being associated with
other anions present in seawvater; although the
lonic fores or easily dissocliable species are the
doninant existing states in the snavater with
loworted pH belov %, radloactive cerium is
hydrolysed slovly vhen the pil is greater than 6
and forms complexes by hydroxide or chloride ions
in seavator or changes to polyaerized forss; and
it vas reported that the residence timse of
natural cerius in the sea is about 80 years and
the foras of precipitation for natural cerium is
cen2., Threfore, it is inferred that the

equi libriss between natural cerium and
radioactive cerius added in seavater is achieved
after a considecrable time.

228

Retention of Pall-Out Constituents in Ooper
Layers of the Pacific Ocean as Estimated from
Studies of a runa Population

Hodge, V.P.; Polsom, T.R.: Young, D.R.

Part of Radloactive Contaminatinn of the Marine
?nvironsent, Proceedings of Sysposium held by the
Tnternational Atomic Bnergy Agoncy, Seattle, @A,
July 10-18, 1972 (263-275), 786 p.; 1973

PETENTION; SALTWATER: PLUTONION: PLUTOWIUW 239
ZINCS ZINC 653 COBALT $0: COBALT; WANGANEBSZ 543
BAWSANBS®; CRSIUM 1373 CEBSIUM: ATIENOATIOW: PYSH:
TUNA; PERSISTENCE; SILVER; STLVER 108NM; STLVER
1108 ; ALBACORE

fepeated neasureaents of cobalt-60, zinn-65,
sanganese-548, caesium-137, silver-1i0nm,
silver-108s, and plutonius-239 in several organs
of albacore tuna saggest that the upper layers of
the north Pacific Ocean can tetaiu large
fractions of several speciaes of trace 2lesents
for periods of a decade or more, Yor exasple,
caesium=137 concentrations in the liwvurs and
sascle tismias of Horth Pacific albacore caught
froe 1965-1971 decreased to half in about 10
years. In comparison, the reportei rate of impot
froo fall-out during this period decreased more
rapldly, closer ¢o half in one year, This
suggaests a strong retention of caesium-137 in the
upper vater masses vhich are accessible to the
fish. Yt is of interest to note that long
environmental persistonces in the upper czeanic
layers are also indicateod for some other nuclides
that are auch more highly accuunulated oy
organisms than is caesium. Por example,
cohalt-60 and silver-708n concentrations &n
albacore liver tissues feil to half during this
peciod tn 2.6 and 7.1 yeaxrs cespectively.
Plutoniua-239 concentrations in the livers
decreasad to half ia adout 3.5 years. The
attenuation rate of zinc-65S wvas discontinuous
betvean 1965 and 1968, %his fact, along with
observation of comparativoly high ratios of
zinc-65 to cobalt-60 in tunas of the xonthetn
heni sphare following 1968, suggasts that new
large weapons vere tested that gave off
relatively large amountn of zinc-6%.



22%
Chenintcy of Trace Plements in Soils with
Peferance to Trace Blement Cohcentration in Plants

Hodqgson, J.P.

rart of Reaphill, Delbert D. (Bd.), Proceedings
of Priversity of %issoari 3rd Rnnual Confarence
on ‘Trace Snhatances in Pnvironmental Heaith, XIIX

191 p, University of migguacil: Coluambia, %O,
4S-5R; 1970

ROCK: CuZFISTRY: ANIMALS: LEACHILZ: OFGRANIC
MVITER; ADSORPTION: ABSORPTION:; PARTICLE SIte
SORTING; PR: NYINATION: BOROW: YRON; MAWGAWRSE:
COPPPR; ZIWNC: COBALT: WOLYBDENGN; WICKEL;
CRROAIONS SPLPNTUN; ANSENTC: LEBAD: VAWADYIUN:
TRACE FLPNZNTS; SOTLS: PLANTS; CYCLE:
ENVIRINALNTAL PACTORS; BARYLLIOB; BROAINW;
CADNYIN; YODINE; STRONTYIUN: AVATLABILYITY: CONPLEX
FORNATTON

The interrelationship in the content of trace
elesenta snong tocks, soils, plants and anivals
in any particolar gecqraphical location are
cosplex, The factors influencing plant elemental
conposition are: Y. elesental content of rocks
that €ive rise to soil; 2, sofl forsing factors:
3. availability of elemente in soil: &. plant
interaction with its enviconsent: anil 5. the
hostility of the environsent. Wone of theseo
factorg can he axcluded when congidering tha
*race elesent content of plants.

226
wazuril Dispersion of Mercury from Pubipuhi,
Northland, Pev Zealand

fioggins, P.?.: Brooks, P.R.; Cep. Chem.,
Bioches., Aiophys., Wasgey Oniv., Palmarston
Rorth, N.Z,.

New Fealand Journal of farine and Preshwater Res,
(NZINBS), 7¢1-2) 12%-32; 1973

NERCURY; RYVERS; WATER: NOLLUSCS; DISPERSION

GREOGRAPRICAL DESCRIPTYON: Wew Zoaland, werthland,
Puhipuhi
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Mercacy in Pish and Shall¢ish. veview

Holden, A.V.: Preshwatur vish, Ladb., Pitlochry,
Scotland

J. Po2d Technol. 8(1), 1=25; 1973
PISH; REVIEW; NRRCURY; SABLLPISH

228

Pregsent Levels of Rercury in Wan and NIs
“nvironsent

Holden, A.V.

fare of Technical Report Po, 137, Nercury
Contaaination in "an and K:is Environment,
International itomic "nerny Agency, Vienna,
Austria (p. 163-68), 181 c.; 1972, 3uly

WRRCURY: CONTANIWATION; HINRANS: PIRDS: PISH;
PURGICIDES; CHLOR-ALKALY PLAWTS; ELECTRICAL
APPARATUS; FOSSIL PUPLS: SRKELTERS; TAIWIS:
CATALYSTS; PULP; PAPER NILLS; ATROSPHERD;
FAXINSN ACCEPTABLE CONCERTRATION: RAIW; SWOW;
RIVERS: WENTROW ACTIVATION ANALYSYS: COLORINETRY;
GAS CHRORATOGPAPHY: CHRONATOGRAPRY; SUSPERDED
MATTER: SALTUATER: COMPLEX®S; SOTLS: SEDINENTS;
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NETHYLAEACURY; PLANTS; TREES; YEGETABLES;
CADBAGE; ARROTS; UPYAKE; BIOACCHNULATION; SE®DSS
GPASSES: TLOUR; RICE: TOBACCO; RESIDUES: AQUATIC
PLANTS; CONCENTRATION FACTOR: ADSORPTICN: ALGAE;
TUVERTEBNATES; PRUYT PLIE3: EGGS; PISH; PIKE:
SRELLYISH; NYSTERSS LOBSTERS; CRAB; RWUSSELYS
COTROPHTCATION; OLIGOTROPHIC; FOONS; TOXICITY:
SEED DRBSSINGS; PEAIAEFS; LYVER; KIDNWEYS;
PHEASAUT!S; HATCHABXLITY; DDT; BRAYN; DEBER;
ARINALS: RABBITS; FARTINS: SKUWKS; POXBES;S
BOSKRATS: SEALS: RATS; URINEZ BLOOD: HAIR:
FRERCURY 2073 PECES: BIOLOGICAL AALY-LIPE

gntike many coxic substances produced
synthetically by nan, gercury occurs natarally in
organic coabination in living otganisms. Uith
the addition of marcury in vastes discharged to
the eavlitonaent froe mining operations, by
industrial usan, through the disposal of medical
preparations, or by its incoxrporatisn in
agricultural chesicals, populations of many
apecies of vildlife now have elevated levels of
sercury. In gose ateas, the original natural
levals of mercury in the flora and fauna may not
be difficulr t» detormine. In living tissues
sercury appears to exist almost entirely as
sothylsercnry, probably bound to proteins.
Bacterfal or wnzymatic processes can convert
other inorganic or organic forss to
sethyleercary, The natural mercury levels in hoth
fresh vater und sarine fish are generally less
than 0.2 mq/kg in ruscle tissue, and the natural
level ir birds is probably of the same otrder.
foct analyses of birds have, however, been made
on l{var and kidney, rather than on suscle tissue
as used for field investigations on fish,
felatively fever yncontamjinated sampies of birds
have been exanined., The distcibution of mercary
betveen tissues, in fish, birds and mamwals, is
such that kidneys and liver contain the highest
concentrations, those in suscle, brain and blood
befag significantly lower, although thiz is only
a goneralization. ®Rany populations of fish and
birds ezaminod in Scandinavia and North America,
in arveas where sercury is used by industcry or {n
agriculture, have been found to contain
concentrations at least one order higher than the
appsr 1init of the estisated natural range.
Individusl birds found dead, or dying in
experinental work on sercury poisoning, have
contained 30 mg/kg or acure in liver.
Concentrations of a sisflar order have been found
in humans dying or organomercury polisoning, and
there is sose evidence “hat marine tish found
dead off Japan contained about 20 ng/kg in muscle
tissaa. The concentrations of saercary present in
some populatfons of birds and fish have been
found to be abnormally high as the result of
pollution but, with the exception of some sgpecies
of birds in Sweden, there is littlo evidence that
these elevated concontrations have as yet had any
dirvect toxic effect vherecby the species have heen
ptaced at risk., However, the levels sometimes
fouxd in fish and biyds way render them
unacceptable as human food. The vaxisum
pecsinsidle levels of sercury established in sone
countries are 0.5 or 1.0 mg/kg, values only 2.5
or % tit:n che approrimate upper limit estinated
for samy . itural populations, ‘has, such
populations can tolerate only small increases in
sercuty concentrations $£ they arte to remain
acceptable for homar consusption.
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nigration and nedistribution of Zinc and Cadmium
fn Marine Bstuacine System

Anlaes, C.¥,:; Slad, B.A.: Nclerran, C.J.; U.S.
Geological Survey, Corpus Christi, Texas 78411

*nv, Sci. Technol. 8(%M, 255-259: 1974

AIGRATTON; REDISTRIBOTIOR: ZINC; CADNIUN:
SPPIARENTS; SALTUATER: PSTUARTES

GEOGRAPHICAL DESCRIPTION: U,S., (V), Texas, Corpus
chrigt! Bay

A survey of trace-element levels in the estuarine
sediments of Texas shows that Corpus Christi Bay
has anomalously high concentrations of zinc and
cadmiom, Maps of elemental abundance within the
bay indicate large concentration gradients, the
highest values being near the harhor entrance.
Seasonal determinations of setal levels in the
harhor and bay wvaters also revealed variations
with time, Durino summer, stagnation of tho
harhor vater increases the concentration of’
eetals gso that significant quantities precipitate
in the reducing environmont of the bottom wvater,
In vinter, the exchange of vater %Yetwsen the bay
and the harhor increases, and netals vre
redissolved from harbor deposits, washed into the
bay, and adsorbed by particles settling to the
hottos,

230

reocheaistry and PTransport of Manganese, 1Iron,
cobalt, copper, 2zinec, Cadaium, and Lead in the
Presh-uater and PBstuarine Pnvironnents of the Big
Cypress~-®verglades Region of Florida

forvath, G.J.; Florida State Univ., Tallahassee,
rla.

Oniv. Wicrofilms, Ann Arbor, Nich., Order ¥Yo.
12;255 116, Diss. Abstr. Int, B 1973, 3u(8),
1574 -

WATER: SWANPS: ESTUAPYES; GEOCHENISTRY:
MANGANYSE; IRON; CO3ALT: COPPER; ZINC; CADNIUN:
LEAD
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Accumaglation of Soluble and Particalate
radionuclides by Estuarine Pish

Hoas, D.; taotist, J.

¥ational Marine Pisheries Service, Beaufort, ®C).
1971, Prom 3rd netlonal sysposium on
radioecology; Cak Ridge, Tennessee, USA {10 Ray
1971y 1971

CERTIUM 1bu; CHROMIDN S1; TSTUARIES; FPISH:
RADIOECOLOGY: FOOD CHATNS: GASTROINTESTINAL
TRACT; WUSCLES: RAGIONUCLIDES: KYNETICS:
SEDIMEWTS; UPTAKE; WATER: ZIKC 65

R series of epxperisents wvas conducted to measure
the accuamulation of Zn 6% (soluble in seavater)
and Ce 148 and Cr =1 (particulate in seavater) by
egtaarine figh, wunmichog (Fundulus

he teroclitus), flounder (Paralichthys sp.},

S0

Atlantlc croaker (Micropogon undulatus), and
menhaden (Brevoortia tyrannus). Comparisons were
sade bhetween (1) accumulation of Zn 65 and Ce 144
from food and from vater, and (2) accuaulation of
Zn 65 and ¢r 5% in the presence and absence of
sediment suhstrate. Under experimental
conditions the presence of a sediment substrate
raeduced the accumsulation of hoth zn 6% and cr 51
by Atlantic croaker. Of the tissnes analyzed,
croaker muscle accumulated the least amount of
both isotopes, Higher levels of 7n 6% were
accuaulated by mumsichog from food than from
vater. In contrast neither mummichog nor
flounder accumulated appreclable amotines of Ce
1348 from food. Accumulation of Ce 144 in the
gastrointestinal tract o! menhaden +as attributed
nainly to svalloved seavater.
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flercury Concentrations in Fish of the Great Smoky
noun tains National Park

Huckabea, J.W.; Oak Ridge National Lab., Tenn.
ORNL-TN~3908, 17 p.; 1972, Wovemher

PLY ASHBS; COAL; MEBRCURY; PISH; MERCURY
POLLUTION; ATOMIC ABSORPTION SPECTROPHOTONETRY;
RATHBOW TROUT; BROOK TROUT; STOWBROLLER; TROPHIC
LEVELS; PIOCONCEHTRATION; CHRONIC BXPOSURES

TAXONONY: SALNO GAYRDNKERI; SALVELINUS PONTINALIS:
CAMPOSTONMA ANOMALUN

Excessive mercury concentrations ostensibly due
to pollntion have been raported in fish tissue
fron Asia, Worth America, and Europr. Hovever,
the concentrations of mercury occurring naturally
in £ish tissune have not been well dnfinad:

publ ished wvalues range from 0.02 ppm to 0.2 ppm
mercury, Organises free from warcucy vollution
are difficult to £ind due to the wide
distribetion of mercury~containing f£ly ash
deriving from the burning of coal. In order to
obtain data on mexcury concentrations in f£ish at
or near natural background levels, 121 fish of
three species were collected from high altitude
streass 15-20 siles froa the nearest fly ash or
other pollution gource., Mercury analysis was by
flamaless ahsorption sgpectrophotometry. There vas
no significant difference in mercury
concentrations among fish analyzed whole, with
gastrointestinal tract removed, or a strip of
axial musculature. There was no significant
diffarence in mercury concentration in all
saaples of one species and each separate saapling
of one species. There was ho systematic change in
mercury concentration in the fish along an
elevational gradient. The mercary concentration
{ascan values in ppa) were: ralnbow trout (SALMO
GATRDYERI), 0.036; brook trout (SALVELINUS
PONTINALIS), 0.018; stoneroller (CANPOSTOHA
ANOMALUY), 0.039, There vas no evidence of
trophic level concentration of mercury, since the
primary consuser stonerollers had a higher mean
mercury concentration than the secondary consumer
Rainbov trout collected at the saze sampling
ctation, Thase results ind{cate that all fish
acquire abont the same tissue concentrations of
mercury at chronic exposure to very lov levels.
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Yeutron Activation Analysis for Studying the Role
of Humic Acids During Transport of Trace Plaments
in the Marine Biocycle

Huldev, D.; Stroml, P,

Part of Wuclear Activation Techniques in the Life
Sciences, Vienna Intemational Atoaic Energy
Agency, 1972, 385-390, Pros Sysposium on Wuclear
Activation Techniques in rife Sciences, Bled,
Yugoslavia, CONP-720025; 1972, Rpril 10

ACTIVATION AWALYSIS; AHTINONY; CESIUNM; COBALT:
BOROPIUN: HUNTC ACIDS; IROW; HULTI~-BLEMENT
ANALYSIS; WEGTRORS; QUANTYTATIVE CHENICAL
ANALYSISS SCANDIUM; SELENIOM; SILVER; STRONTION;
TRACE AMOUNTS: TRARSPORT; BIOCYCLE

The role of humic acids in the transport of trace
elements in marine biocycle has been investigated
by means of neutron activation analysis. It is a
vell-knoun fact that humic acids can accumulate
certain trace elements, but little is known about
their selectivity under certain physico-chomical
conditions. Humic acids isolated from the Worth
AMdriatic sediments vere hydrolysed to their main
components, namely to amino acids, phenols,
sugars and condensed henzene core. Bach of the
aentioned cosponents can also fix sose trace
elements. Degradation of humic acids in the
environment occurs by the action of
nicroorganisss and doring this step certain trace
netals become available to marine anipals through
standard physiological processags, In this work
neutron Activation analysis vas applied to the
qualitative and quantitative detersination of
trace elements in humic acids of marine origin,
and in thelr hydrolysis products, The trace
elements measured were P2, Co, Sc, Sb, Pu, Cs,
Se, Ag and Sr. The concentrations obtained
ranged from 10(-2) to 10(~-8)q of a cectain
sicroconstituent per gram of sample. The results
concerning the role of humic aclids in the cycle
of trace elements in marine biocycle are
discussed. The experimental data are compared
with the laboratory experiments dealing vith the
deternination of stability constants for metal
complexes of humic acids and their hydrolysis
products, Prom these data it is possible o
suggest the ecological isportance of trace
elements honded to humic acids in a certain
reqgion.
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cadmiom and Zinc Toxicity and Synergisa to
Ploating fquatic Plants

futchinson, T.C.s3 Czyrska, H,; Department of
Botany and Tnstitute of Environmental Sciences
and Bnginecering University of Toronto, Toronto,
ontario

V¥ater Pollution Research in Canada 1972, 59-65,
Institute of Pnvironmental Sclences and
Engineering Publ. Ho. BI-3: 1972

CADAION; ZYNC; TOXICITY; SYNBRGISW; AQUATIC
PLANTS: UPTAKE; GROWTH

Ploating aquatic plants have boen used in a study
of the uptake, toxicity and synergism of cadmiam
and rinc, BRoth of the species used were found to
accusulate the metals, from oven very lov levels
in solution. cCadsium at 0.01 ppm had an
inhibitory effect on growth; and 0.1 pps vas
enough to cause death. A concentration factor of
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up to 9500 times occurred; with clear
i{aplications of potential food chain effects,
Interspecific comapetition was found to be a
further factor influencing metal toxlicity.
Interspecific conpetition was found to be a
furthexr factor influencing metal toxicity. 1In
natural "field" situations, biological
coapetition is the nors. Cadeius and zinc acted
synergistically together. Zinc markedly
increased the inhibitory effect of cadmium, even
though it vas itself stimulatory. The presence
of one setal also increased the uptake of the
other. The ecological implications are discussed.

235
Rezoval of Netal Yons and 0il from Vaate Rater

Ichiki, 4.; Nakade, X.; Mitsui Wining and
Smelting Co., Ltd.

Ger. Offon.
1972, Warch

(GWXXBYX) 2313640 (C 02c), 11 p.:

WASTE UATER; METALS; REMOVAL: CADMIUNS LEAD; OIL;
BLECTROLYSIS; ALUMINUM; ZINC; ALLOY; ANODE;
COAGULATION; POLYACRYLANIDE; PLOTATION

236
peteraination of the Diffusion Coefficient of
Rradioelements in the Rhone Sediments

Tjain, n.; Picat, P.; Ssas, A.j Grauby, A.;
Department of Bavironmental Contamination, NHatl.
Inst. Radiol. Sci., Chiba, Japan

Health Physics (RLTPAO), 28(6), 665-672; 1973

RADTONUCLIDES; SEDINEWTS; RHOVE SEDIMEWRTS; CERIUN
141; CBSIUM 137; BANGANESE 50; STRONTION 85; ZINC
65; AMALYSIS; DIPFUSIOW; CRRIUGA; COBALT; CRSION:;
MANGANESE; STRONTIUM; ZINC

The transfer phenoienn of carism-141, cobalt-60,
cesium-137, manganese-54, strontiaa-8% and
zinc-65 in the Rhone sediments were studied in
the laboratory. The transfer of the various
radicelements in the environment concerned obeys
Pick's second lav of diffusion. The diffusion
coefficlents (D) of stroatium-85 and
manganese=-54¢ vere determined. They are .
rospectively 2.1 x 10(~2) ca(2)/day and 1.t x
10¢(~2) cm{2) sday. The values of the diffusion
coefficlents of the other elements were not
determined accurately enough due to their
fixation very near the sediaent bed surface.
Howaver, they are expected to follov the same
3iffusion lav according to the experimental
prctocol usad. The stable olements in the Rhone
sediments were analysed by various
spectro-photosretric methods and by neutron
activation.

237
vadicactive Contamination of the Marine
rnvironment

International Atomic Energy Agency

Proceedings of a Symposium, Seattle 10-12, July
1972, 786 pp., Vienna; Symposium on the
Interactions of Radioactive Contaminants with the
Constituents of the Marine Bnvivonment; 1973

RADIONOUCLIDES; RADIOACTIVITY; MARINE BIOLOGY:
CONTAMINATYION; SALTWATER
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Result of Pluvial Zinc Pollution on the Zinc
Content of Littoral and fsf-Littoral Organisms in
Cardigan Rav, Wales

Ireland, #.P.: Dep. Zool., Univ., Coll. Wales,
Aberyastuyth/Cardiqanshire, Wales

environ. Sollat. (ENVPAP) 3(1), 27-35; 1973
7ZINC: SBAWERDS: MOLLUSCS: MARINZ ORGANISHS:
FPILTYA PEEDERS: NISTRTAUTTON; SALTWATER

TAXONINY: LITTORINA LYTTOREA
GEOGRAPHICAL DRSCRIPTION: Wales, cardigar Bay

¥olloving fluvial zinc pollution, the
concentration of zinc in seavead was related 4o
that in the external medium, vwhile the zinc in
the mollusk Littorina littorea reflected that
found in the fuod supply. An anopalous
distribation of zinc in filter-feeding animals
right indicate a species specificity for metal
uptake,

239
pistribution of Alkyl Arsenicals in Wodel
Peosys ten

Isensse, A.R.; Kearney, P.C.: Woolsgon, EB.A.:
Jones, G.F.: Willinwms, V.P.: Agricaltural
Environmental Quality Ianstitate, Agricultural
Regearch Center, ARS, U.S5. Deparctaent of
Agricaltuve, Beltsville, MD 20705

Env, Sci. Tech., 7(9%, 841-645; 1973, September
CARRON 18; BYOMAGNYIPICATION; ALKYL ARSENYCALS:
MODEYL BCOSYSTEW; C14-LABELED CACODYLIC ACYID;
DYNETHYLARSTNR; DMAS POOD CHAYWNS: ALGAE; SHATLS:
PISH: ARSEWIC: RQUATIC BCOSYSTENS

TAXDRONY: DAPANIA RMAGHA

Pistribution of carbon-13-1labeled czcodylic acid
{CA) and dimethylarsine (DHA) aumong aguatic
orqanisms in a model ecosysten vas studied.

Pish, DAPHWIA MAGNA, snails, and algae ¥ere
exposad to CA and DMA for 3, 29, 32, and 32 days,
ragpectively. Lover food chain organisas (elgae
and DAPHRIA) bioaccusmulated more CA and DMA than
did higher food chain organisss {snails and
fish). Amounts accumulated indicate that CA and
DMa do not show 2 high potential to hiomagnify in
the environment. An increase in biomass
(prisacily algae) over 32 days largely accounted
for a gradual loss of CA and DmMA froa solution.

240
Chemical Behavior of Ruthenium-106 in Seavater
and Uptake by Marine Organisas

Ishikawva, M.; Sumiya, H.; Saiki, #.

Part of Radlioactive Contamsination of the garise
Pnvitonsent, Prcceedings of Syaposinm held by the
Intarnational Atomic Enargy Agency, Sasttie, WA,
Jaly 10-%4, 1972, (359-166), 78R p.; 1973

RUTHENION; CHPMISTRY; SALTWATER: "ARINE BTOLOGY;
PRYSICO-CRENISTRY

TAXORONY: #ERETRIX LANARKY

The physico-chenical behavior of prepared
rathentam~106 chloro~ and nitrosyl
chloro-complex species vere investigated hy
filtar paper electrophoresis using 0.18 waC10(4)
as a supporting electrolyte. Rutheniua-106
chloro-complaxes (III,IY) in a seavater system
were fractionated physico-chemically into at
least four *anionic®, one "neutral®™ and one
nrcatfonic” species. The electrophoretic
nobilitles of fractionated cuthenlum-10f species
in seavater ware found to be constant for the
nitrosyl chloro-complexes (IIY) during the aging
period from 2 to 240 h, but remarkahle changes
vere obgerved on the electrophoretic patterns of
ruthonlum- 106 chloro~cosplexes throughout the
experimantal periods. It appears, in both cases,
that stgniticant physicochemical changes take
place within the initial stage after addition of
rothenius-106 complexes., Biological uptake
experiments in class, MERBETRIX LAMARCKI, were
cairied out with electrochromatographically
fractionated ionic species of rutheniuw-106
nitrosyl chloro-complezes. The gill and mid-gut
gland (Liver) showved high concentrations for all
the fractionated species. Considerable
differences of concentration factors

" (concentration ratio) of ruthenium by clams vere

obsecved in the anionic, cationic and neutral
specias, 1.e. the concentration factor of the
cationic fraction vas 10 times higher than that
of the gther fractions. The order of the
concentration factor was as follows: "cationic®
{8 greater greater than "neutral® 1s greater than
wanionic" species.
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Cadnium Content and Distribution in the Mud,
Blood Clams, Pish Flesh, and the Alga, PORPHYRA
TENERA, in the Ariake Pay

Ishio, S.; Ohba, N.; Tanaka, Y.; Tadokorao, S.:
Pac. Agric., Kyashu Univ., Pakaoka, Japan

zéggon Sulsan Gakkaishi (wSUGA?), 39(6), T705-712;

CADNION; CLAMS; ALGAR; TOXICITY; PISH; HUNANS
TAXONONY: PORPHYRA TENERA

The cadmium content in the mud obtained from the
Ariake Bay, Japan, vas in a range from 0.8 to 15
pps. on the basis of the saxisum persissible
anount of €3 intake by wan, 0.3 ags/day, the
intake of class should be restricted to 90-300
g/day. No significant amount of C3 vas detected
in fishes. The conten in dried algae (PORPHYRA
TEWERA) vas in a range of 0,3-4.0 ppm, indicating
that the human consumption of aslgae as food is
not hazardous.
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roncentration of Moavy Wetals in Sediment Cores
from Selerted Wisconsin takes

Inkandar, YT.K.:; Raeney, D.R.; Departasnt ot Soil
Science, University of Wisconsin, ®adison, ¥I

Pnv, Sci. Technol., #(2y, 165-170; 1974

COPPER; ZINC; CANNTNN; LPAD; CHROMIUN; WICKEL
SEDYHENY CORES: PHRICHARWT: ROWOYP: SEVAGE:
ATNOSPHERIC LOADING: LARES: PRESEWATER

GROGRAPHICAL DESCRIPTION: U.S. Wisconsin

The concentrations of Cu, Zn, CA, Pb, Cr, and ui
in sedivent cores from five hatd-vator and five
soft-water laken {n visconsin vere deterained,
Rased on estimates of sedimentation tates, the
sediment samples used for estisation of the early
rultural or precultural concentrations were
deposited 1n0 to 800 yoars ago. The precoltural
concentrations of Cu, ZIn, Cd, and Pb were, in
nearly all cares, lens than *hose of postcultural
and espoclally of smodern (0-10 ca) sadiments. In
general, there was no significant trend in the
vertical distrihation of wi, but four of the 10
lakes had accumulated °r in recept times. The
accumslation of Cu in three of the hard-water
laken {nvestigated was related to copper sulfate
fuysed as an algalcide) input from 1918 to 1948,
Surfaze enrichsent may have been due ¢o runoff
froe urban and agricultural lands and from sevage
inputs, The noticeable buildup in Pb was
attributed sainly to at.ospherfe loadfng.

2413
Pemoval of Heavy Metals Iros Aqueous Solutions

Yyersosn, B.1.: Rockwell International Corp.

Ger. Dffen. (GWXXBX) 231A238 (C 22B), 31 Har 1972
17 pp.: 1972, march 31

CADH TGN RWNOVAL: WATFER; COPPER; WERCORY: HEAYY
AETALS: WASTE WATER;

244
Interaction of Heavy Motallic Yons with
Nicroorganisas

Izaki, K.: Pac. Agric., Tohoku Univ., Sendai,
Japan

Seikagaku (SEIKAQ)65(%), 219-33; 1973

REVIEW; WETALS; NICRONRGANISNS: INBIBITORY EFPECTS

A review with A8 references ia given on the
sachanise of the inhibitory effect of heavy metal
ions on sicroorqanises, and on the resistance of
the organisms to heavy metals,
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0nS
Cadatus Content in Sea Vater, Bottom fediaunt,
Pish, tichen, and Blk in Pinland

Jaakkola, T.i Takahaehi, H#.3 wiettinen, 3.X.

Patt of Coulaton, P, and Korke, P. (%ds,
¥nvigonmental Quality and Safety, Vol. 2. alobll
Aspects of Chemistry, Toxicology and Techaology
as Applied to the Ervitonment. 18, 1313 p. Georg
2hines Publishers, Stuttqgaret, ¥. Germany.
lC::‘llﬂ Press, Inc., Nev York, WY, p. 230-237;
19

CAOMTON: SEDINENTS: PISH; LICHENS; EBLK; SALTUATER
GEOGRAPHICAL DESCRIPTION: Pinland

286
Cadaiygn Content of Sea wWater, Bottos Sediment,
and P{sh, and ies Plisinmation R®ate in Pish

Jaakxola, T.; Takahashi, H.:; Soininen, R.;
Risaenen, K.,; mMeittinen, J.

part of Radiotracer Studies of Chasical Residues
in Pood and Agriculture. Vienna-International
Atomic ®nergy Agency, from Radiotracer Studies of
Chenical Residues in Pood and Agriculture
Reeting, Vienna, Austria, October 25-29, 1971
(69=-75)3 1972

CAORMTUMS PISHS QUANWTITY RATIO) SALTWATER:
SEOINENTS; CADMIUN 115; METABOLISN: TRACERS
ELININATION

247
Inf) gence of Lesd and Other #Metals on Piah Delta
- Aminolavulinate Dehydrase Activity

Jackis, B.; Watl. Nar. Vater Qual. Lab., U.S.
vnvicon. Prot. Bgency, ¥West Kingaton, R.I.

J. Pigh Res. Roard can, (JPRBAK)30(6}, 560-2; 1973

LEAD; PISH; ANINOLEYULIWATE DEHYDRASE:; MERCORY:
PLOUNDER: STLV®R; SILVYER NITRATE; ENZYNE
ACTIVITY; CADNYUH; WYTALS: NOUMNNICHOG

TAXORORY: PUNDULUS HETRROCLITOS:
PSEUDOPLEURONECTES AMERICAWUS

The prolonged exposure of suasichog (FONDOLUS
AETEROCLITUS) and winter floander
(PSENDOPLEURONECTES ANERICANOS) to a SO0 ppa
initial concentration of lead nitrate resulted in
reduction of liver and kidney
delta-aminolevulinic acid dehydrase activity,

The 50 ppa Ph(N03) 2 concentration decreased to
0.7 ppan total Pb in 28 Ar and resatned at this
level indefinitely. Cadaiua chloride, zinc
chloride, and silver nitrate all increased the
enzyse nctivity, Prolonged exposute to 0.02 ppa
mercury chloride (initial concentration) produced
8 marked inhibition of the enzyme activity in the
early stages followed by a partial recovery. The
concentration also Adropped frow an initial
concentration of 0.02 ppa to 0.001 ppa and
remained at that concentration for up to 1 veek.
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A Rovievw of Outhoard Motor Pffects on the Aquatic
*nvironment

Jackivicz, T.P.; Xuzainski, L.%,
Jour. Water Poll., Control ved., 85, 1759; 1973

BOATS: REVIPU: WOTORS: OTL: CRGANIC CONPOUNDS:
AQUATIC RIOLOGYS: WATERCRAFPT

various aspectn of outhoard motor operation,
incloding the magnitude of wvatercraft usage,
operation and efticiency of a tvo-cycle engine,
conposition of outboard wotor fuels, and
conpoands emitted during operation are revieved,
Compounds eaitted to raceiving vaters originate
from Arainage of crankcase ligulids and from
unburned fuel passing through the combustion
chasber, Over half the original fuel sixture for
outboard motors may be amitted unburned into
rvaceiving watera, ¥actors affecting the quantity
of compounds exhausted from outboard motors
include horgepower rvating, crankcase sirve,
coaposition of fuel mixture, tuning of the
engine, and speed of operation., Some of the
compounds measured in water contaminated by motor
exhagst include volatile and nonvolatile oil,
lead, and phenols,
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Rqua Regia for Quantiative Recovery of Hercuric
Sulfide from Sediments

Jacobs, L.¥.: Keeney, D.R.: Uapartment of Soil
Scienze, University of visconuin, Madison, WI
S31706

Environeental Science and Technology 8 (3),
267-268; 1971

DIGPSTION PROCEDURE; SENIAENTS; MERCURIC SULPIDE;
HERCURY; RYCOVERY

A digoaction procedure uvonsisting of a 2:1
concentration of W (2)30(8):HW0({3) plua

KAnO (41~-K(2)S{2)0(8}) oxidation to be inadequate
for quantitative recovery of HgS, & Hg compound
that may be present in reduced saterials such asg
river and lake sediments and vaste sludges.

sSince HgS or Hg(YY) associated with metal sulfide
phases may be a significant fraction of the total
Hg in these substances, incomplete dissolution
of these fg(II) sulfide phases during sample
dfgestion will cause total Hg concentrations to
be unierestimated, An aquna regia digestion
oroceldre which quantitatively recovers HgS froas
sediments Is deacribed, and is recosmended for
total Hig analyses of sediments, The authors
found that X"n0(8) and K(2)S (2)0(B) must be
included vith aqua regia to obtain conplete
recovary of five other fg cospounds implicated
in Ag transformations and pollutifon in the
envirnneent. Nonaqua regia procedures being uged
to anilyze sediments or sludges for total Hg
shoald be tested for quantitative recovery of fgsS.
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Litecrature of Mercury: Availability of ¥nglish
Tranolations

Jonna, %, 0,] Sanders, W,
Jour. Water Poll. Control Fed,, 45, 19523 1973
DIBLTCGRAPAYS MNERCURY: TRANWSLATIOHNS

All raefarences to published non-EBaglish language
articles contained in five recent major revievs
of mercary in the environment have becn compiled.
The avallibility, as of July 1, 1971, and the
source of Bnglish translations ig indicated in
this compilation of 280 papers. Only 109 are
available in English translation. A numbex of
the references compiled are not 1isted in
atandard abstract 4ournals and hence cculd not he
vorified. These references are primarily from
the Japanooe and Swadi{sh literature.

Z251
Problens in Lead Mining waste Control

Jennett, J.C.; Wixson, B.C.

¥ater Poll. Control Assoc. J., 88(11), 2103-2110;
1972, Yovember

LEAD; NINING; MINING WASTEWARER; WASTE CONTROL;
CALCTIUN; MAGNEBSIUM; HARDMESS; PH; AQUATIC
BIOLOGY; STREANS; PRECIPITATION: ABSORPTION;
TOXICITY; LEAD; ZIWC; COBPER: DIATOMS: ALGAER

TATOMONY: SYNEDRA3 WAVICULA; CYMBELLA
GEOGRAPAICAL DESCRIPTION: USA, Hissouri

Envivonsental probleams have occurrad in stresas
belov the mines and aills of the New Lead Belt or
Viburnua Trend of southeast Missouri, principally
because of 1liquid wastes produced by the
operations. Selected cheaical and physical
paramoters wore measured and evalunated: calclunm,
magnesiunm, total water hardness, pH, because
these factorz may affect aquatic life by the
preclpitation or absorption of heavy metals. ©Wo
significant changes in stream vater quatity was
observed for alkalinity, hardness, pH or DO.
vraevious studioes of heavy metals in control
steass indicated that the normal onpolluted

back ground values for lead, zlnc, and copper were
in the range of 6 to 12 sg/l. Under existing
conditions, any heavy metals remaining in
solation from the milling process are
precipitated rapidly in the settling and
treatment lagoons by the slightly basic (ph 7.5
to 8.2) mine wastevater and do not pose a
toxicity problem in the lagoon effluent at the
presant, Biological exaaination of vater sampies
indicated that the three diatom genera SYNEDRA,
WAVICULA, and CYMBYLLR vera useful as hiological
indicators. SYNEDRA and WAVICULA wvere tolerant
of mining effluent and CYNRELLA intolerant.
SYNEDRA became the dominant population close to
treataent discharges while CYNBELLA, abundant in
control steams, almost digappeared in polluted
streams, The visible prolific growth of
gray-colored slime mats in the area streass was
the first obvious sign of mining pollution,
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Studies on the Concentration of Iran 55 in South
Pacl fic Ocean Water and Marine Organisms and in
the Coluwbia ?iver

Jennings, C.; Oregon Coll. of Education,
nonmouth, Gregon

Proaress Feport, ™March 1, 1972 - Rovember 30,
1972, Report RLO-2231-1, Contract AT (45-1)-2211,
?::qon College of FPducation, Nonwouth, Oregon;

2

ADUATIC PCNSYSTPNS; RIVERS; DISTRIBUTION: PISH;
FOOD THAINSs YROW SS3 QUANTITY RATYIO;
RADIONUCYINES; KINETICS: SQUAW PISH; CARPS
TADSFONUCLYNE WYGRATION: ZTNC F%; YRON; ZINC

TAXOHOWY: CYPRTRUS CARDIO; PTYCHOCHULAS OREGONENSE

GEQGRAPRICAL DESCRIPTYOMN: U.T. (WW), Washington,
nregon, Columbia River, Ncwary Dam, Pacific ocean

one study traced the decline of iron S5 and zimc
55 activity in Columbia River fish with time and
detected the variations in the length of time for
a qiven tissuc to cycle ¢he radf{onuclide out of
it. The comeson squaw £ish, PTYCHOCRULAS
ORPGONPNSE, and the common carp, CYPRINUS CARPIO,
from the collections made near the fic¥ary Dam on
the Columbia River vere used. The second study
dealt with the concentration of iron im Pacific
ncean organisms--pink shrimp, aeuaphausid, vacific
herring, anchovy. Prelisinary findings indicated
that iron concentrations were low in organisas in
equatorial regions and higher in the temperate
zones,
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fehavior of Wercury in the Eavironment

Jensen, S.; Jernelov, A.

Pact of Technical Report Wo. 137, mMercury’
contasination in man and his Bavironment,
fnternational Atosic Energy Agency, Vienna,
tustria (p. 43-7), 181 p.; 1972, July

MERCURY; SYED DRESSINGS; BIRDS; INDUSTRIAL
VASTES{ NATURAL SOQURCES; SLINICYDES; COMPLEXES:
MERCURY SOLPIDE: ALKYLWRRCURY; PHENYLMERCURY;
ALKOXYALRKYLWERCURY: METHOUXYETHYLNERCURY:
SOLUBTLITY PRODUCT: ABROBTYC; ANAEBROBICS
METHYLATYON: CHEMISTRY: SEDIMENTS: SUSPENDED
BATTER: WATER

A discussfon of the chemistry of inorganic and
organic mercury compounds, and their
jinterconversions in water sedimsnts, etc., under
arrobic and anaerobic conditions, including
methylation and degradation. The mercury probhlem
is malnly hased on the occurrence of mercury in
fish in the form of aethylmercury, asually
resulting from methylation oatside the fish.
Since dimethylmercury is gquite volatile, it is
important to kxnov wvhat the main result of
methylation is, in monomethylmercury or
dimethyluercury. The dimethylrercury may be
broken down in the aiy and deposited with
precipitation, Thus, both mercury and
diacthylacrcury arve cycled in the atmosphere,
vith the latter cycle being the more isportant
for the local contamination of organic mercurials.

55
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The Anifauna of Sweden as Indicators of
Environmental Contamination with Mercury and
Chlorinated HyArocarbons

Jensen, S.3 Johnels, A.G.; Nlson, N.; Westermark,
T.

Part of Proceedings of the 15th International
ornithological Congress, &55-4€5; 1972

BIRDS: BIRD POPULATIONS; PESTICIDES; WERCURYS
CHLORYNATED HYDROCARBONS; SYED BEATING BIRDS;
PHEA SANTS; PARTRIDGES; PIGEONS; OWLS; SEASORAL
VARIATIONS; SEED DRESSINGS; NBUTRON ACTIVATION
ANALYSIS: PEATHERS; PREDATORY BIRDS; HISTORICAL
TREWNDS; ALKOXYRLXYLMERCURY; PHENYLMERCURY:
ALKYLNRRCORY; GOSHAWK; LIVER; STARLINGS: FPISH:
CHLOR-ALKALY PLANTS; PULP: PAPER WMILLS; OSPREYS
METHRYLNERCURY; GREBE; NETHYLATIOR; PH;S
SOLUBILITY: GEOGRAPHIC VARIATIONS; BYOLOGICAL
HALP~LIFE; DDT; POLYCALORINATED BUPHEWYLS:
GUILLEROTS: PAT; BGGS; CORMORANTS; EAGLES:

MERG ARSERS; DUCKS

GEOGRAPAICAL DESCRIPTION: Svweden

The caoncentration of mercury and chlorinated
hydrocarbons in several varteties of Swedish
birds is discussed, fncluding historical trends
during this contury, mostly based on feather
analyses. Seasonal variations related to the use
of alkylsercury seed dressings are given for some
seed eating birds. The levels of mercury in fish
eating hirds show a wore gradual rise, while that
in the seed eating birds showed a very rapid rise
vith the use of alkylmercury seed dressings and a
reduction following the ban of such dressings,
sose work was done vwith migrators birds and
inferred an environment less polluted with
percury in Africa. Some work was done on the
contaa{nation of fats and eggs by chlorinated
hydracarbons (DDT £ PCEs). .
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Mercury Pood Chains

Jernelov, A,

vart of Hartung R. (ed.) Bavironmental Mercury
contamination. International Conference, 1970,
Ann Arbor Science Publishing, Inc. Ann Arhor,
michigany p. 174-~177: 1972

BIOACCUNULATION; NERCURY; PISH; MICROORGANISHS:
PIKE; SHITEPISH: FOOD CHAINS: NMETHYLATION:
METHYLMERCURY; BOTTOM PAUNA; ANINALS

Tn oxrder to study the accumulation of mercury in
fish, 1500 xg of ¥orthern pike were caught in

heavily contaninated waters in Sweden. Pish
instde the gtomachg of the pike, mostly
vhitefish, vere analyzed for amercaury. Bottom

faana, on which the vhitefish fead, vere also
analyzed for mercury. . Accumulation up the food
chain vas observed to be 10-15% of intake at each
step level. Investigation of the capacity of.
microorganisms in f£ish to methylate mecrcury
yielded anomalous data. Subsequent findings .
shoved that certsin sicroorganisss which are
predosinant in fish slime duriny the late winter
and early spring in Sveden have a high capacity
to methylate mercury, while those present the
rest of the yoar do not.have the same capacity.
Those sicroorganisas which methylated mercury, or
vhich did so at a vory high rate, only methylated
mercury vhen kept on a fish extract substrate,
but not when kept on.a meat extract. .
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Pactors in the Transformation of Mercury to
fethylmercury

Jernelov, A.; Inst. Vater Alr Pollut. Res,,
Stockholm, Swved.

Part of Hartung, R. (ed.) Eanvironmental Mercury
Contamination. International conference, 1970,
Ann Arbor Science Puhlishing, Inc. 2ann Arbor,
Michigan (p. 167-1T721, 000 1970; 1972

HETHYLATTON; LAKES; WATER: PHENYLNERCURY;
INDUSPRYAL MATER; MUSSPL; TUBIPYCYD SEDIMENWT;
SEDTHENTS: TRANSFOPUATION; WERCUPY; METHYLHMERCURY
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Studieg in Swveden on Peasibility of Some Mothods
for Pestoration of #Mercury-cContaminated Bodies of
vater

Jernelov, A.; Lann, H.; Swed. Water iir Pollut.
Res. Lab., Stockhola, Swed.

environ. Sci. Technol. (BSTHAG) 7(®), 712-18; 1972
HERCURY; WATEP; NETHYLMPRCURY; RTIVERS; LAKES;

SEDINEWTS; WETHYLATION; PISH; METHYLATION RATR;
NREDGING; WERCURY SULFPIDE; £H: ADSORPTION

Laboratory experiments and smsall-scale field
tests have been performed to investigate some
theoratically possible methods to restore
mercury-contamninated lakes and rivers.

oroperties of the different sethods with respect
+0 practical use are digcussed. The following
netholds have heen suggested: remsoving of sercary
deposits by dredqing; converting mercurxy to
sercuric sulfide with a low hiological
sethylation; binding of mercury to inorganic
material-such as silica minerals--to achieve 1¢ v
methylation; the introductfon of ferric iomns and
manganese ions which adsorb heavy metals in the
form of oxides which subsequently crystallize;
covering of smercury deposits with sercury-binding
or inert material, retarding the release of
methylated mercury {nte water; increasing of pH
so that the hiological lethylation process will
produce volatile dimethyl wercury rather than
monowe thyl mercury.
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Mercury Accumulation in Pood Chains

Jernelov, A.; lann, H.
Oikos 22(3, 403-306; 1971
PISH: AﬁIF\LS: HERCURY; ACCUNULATION: POOD CHAINS

The 'relation between apthyl mercury

concen trations in the liver and in muscle of fish
indicates the relation hetveen accusulation and
excretion rates of methylmercury. The total
mercucy cottent of benthic animals is of little
interest vhen one calcalates the rate of mercury
transport from benthic animals to.fish that feed
on them, This is because the percentage of
mathyl mercury in the total mercury content of
the henthos is generally lov (much lower than the
percentage in fish) and the total mercury content
is quite variable. The methyl mercury
transportation from benthic fauna te bottos
feeding fish is evidently small. By comparing
the total mecrcury contant of the three ecological
subgroups of benthic animals, it seeas possible
to separate situations wheze release of mercury
prevails from situations vhere it has ceased.
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Piological Bffects and Physical Properties in
the Barine Pnvivonment of Allphatic Chlorinated
By-Products Prow Vinyl Chloride Produnction

Jernolov, A.; Rusenberg, B.; Jensen, S.: Swed.
¥ater Air Poliut. Res. Lab., Goteborg, Swed.
Water Ras. (VATRAG) 6(10), 1181-91; 1972

YINYL BYPRODUCTS; ANINALS; BPC; TAR; SALTWATER;
BIOLOGICAL BPFECTS

TAYOWONY: OPHRYOTROCHA LABRONICA; BALAWUS
BALAWOIDESS ALLIUW CEPA

A mixture of short-chained aliphatic
hydrocarbons, the so called BIC-tar, is formed as
a bvproduct from vinyl chloride production in
guantitiaes of approximately 75, 000 tons per annum
in Worthern Europe. #Most of thls ig duamped into
the sea. 1In 1970, concentrations of EDC-tar froa
the North Sea vwece reported to be as high as 10
per cent of that causing acute toxic effects on
marine organisus. This work vas undertaken to
£ind out the behavior of some companents of the
EDC-tar in the marine environzent. Dumped into
the sea, BDC-tar has a tendency to disperse and
to adhere to particles. Acute toxicity of these
¢1-C components, evaluated by LCS0O 88 h tests,
vag found to ba approximately 2.5-9 ppe for some
marine animals, Accamvlation factors of hetveen
10 and 3 x 10(3) were estimated for animals
presented to EnC-contaminated sea water.
Accumulation in cod fed vith EbC-contaminated
shrisp vas higher in liver tham in suscle.
excretion was rapid when feeding was
discontinued, and the biological half-lives of
the Cl-C compounds vere found to bo a few weeks.
Sublethal BDC concentrations vere found to bring
about disorders in growth in the Polychaete
OPHRYOTROCHA LABROWICA and to raduce swimming
ability in the barnacle BALANUS BALAWOIDES. 1In
ALLIUN CEPA, c~mitotic effects of EDC-tar were
observed.
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Lead Availability Related to Soil Propertias and
Pxtractable Lead

John, M.K.
J ®nviron. Qual. 1(3){ 295-~298; 1972

WICKEL; ALUMINUN; PH; SOILS; AVAILABILITY; LEM;
EXTRACTIOR; PLANTS; HEAYY MRTALS; UPTAKE;
CONTANINATION; ORGANIC NATTER; LBTTUCE; OATS

TAXONONY: LACTUCA SATYIVA; AVENA SATIVA

Lead content of lettuce (LACTOCA SATIVA L.} and
oats (AVENA SATIVA L.) vas related to lead
extractnd from 29 contaminated soils hy several
different extraction procedures. Correlation
studies shoved that 1¥ nitric acid extractable
lead was significantly related to lead in
lettuce; hovever, milder extraction with 0.01¥
nitric acid and 1N ammonium acetate provided a
better correlation with lead content of cat
shoots and roots. Soil properties, particularly
soil pH, vere also important vhen attempting to
predict plant lead. Lead zwailability vas related
to goil pH, extractable aluainum, and total
nickel. Wo relationship with organic matter was
obsarved.
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Cadmiga Contamination of Soil and Its Uptake by
ats

John, M.K.: Chuah, H.H.; Vanlaerhoven, C.J.;
Rasearch Station, Canada Departoent of
Aqricalture, Agassiz, BC, Canada

Enviranaental Science and Technology, 6(6),
£55-557: 1472, June

SCIL; PLARTS; ROOTS; HYPERTENSIONW; FOODS;
PUNGICYDES; TRANSLOCATTYON; ABSORPTION;
DISTRIBUTION; SHELTERS; PATTERYES; CANNIUN;
CONTAMINATYON; UPPAKE; OATS; ACCUNULATTION;
HUNANS; SHELTPRS; BNPHYSENMA; CHRORIC BRONCHITIS:
ANTHALS: PLANTS: ZINC; OIL; TIRES

The extent of cadmium contamination of soils in
the tover Fraser Valley {S¥, British Coluabila,
Canada) was evaluwated, Nitric acid-soluble
cadmium in the surface samples among 33
auricaltural soils averaged 0.868 ppa. Hovever,
nitric acid~soluble cadmium reached as high as 9%
vpe in a surface sasple taken near a battery
sweltexr, but this level decreased considerably
with distance and depth. The effect of soil
application of carbonate, nitrate, chloride,
sulfate, and phosphate salts of calcium on
cadaium uptake by oats was daetermined in a growth
chamber study involving soils taken near a
battery swelter and from faramland, Oats grown on
the contawminated soils contained very high
amounts of cadmium in the roots, with ssaller
anounts in the above-ground portions. Soil
treatnents affectad the cadmiuam content of roots
siqnificantly but did not affect the cadmium
content of tops.
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Lead Uptake by Lettuce and Oats as Affected by
Lime, Ritrogen and Sources of Lead

John, ¥.K.; Van leerhoven, C.
J. ®Pnviron. Qual. 1(2), 169-171; 1972

LETTUCE; OATS; UPTAKE; LEAD; LINING; WITROGEN;
SNTLS; SULPUR; PHOSPHOROS

TAXOBINY: LACTYUCA SATIVA: AVERA

Uptake of lead by lettace (LACTUCA SATIVA L.) and
oats (AVENA SATIVA L.) as a result of application
of lima, nitrogen, and verious soarces of lead to
the soil was studied in a grouth chawber
experiment. Soil avplication of lea increased
the uptake of lead by lettuce to a greater degree
than by oats, Application of lime repressed the
uptake of added lead by toth plants, wvhile
application of low levels of nitrogen reduced the
uptake of lead by lettuce and oat roots only.
Application of lead chloride lowered the amount
of sulfur and phosphorus in plants, but levels of
other elements studlied were not affected by any
lead treatment.
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vactors Affecting Plant Uptake and Phytotoxicity
of Calmium Added to Soils

John, N.K.; Vanlaerhoven, C.J.; Chuah, H.H.3
Research Branch, Canada Department of
Agricolture, Agassiz, 8.C., Canada

Environ. Sclence and Technology, 6(12),
1005-1009; 1972, Novesmber

CADNYON; CADNIUN CHLORYDE; SOYILS; RADISHES:
LETTUCR; AVATLABILITY; BXTRACTANTS;
CONCENTRATION; NICKEL; IRON; ZI¥C; COPPER;
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ACCUSBOLATION; UPTAKE; GROWTH RETABDATION;
CHLOROSIS; ATORXIC ABSORPTION SPECTROPHOTONETRY;
COLORIMETRY

Por a set of 30 surfac bsoils, addition of S0 mg
of cadnius, from C4C12, to S00 grams of soil
reduced yields and sharply incroased cadeium
leval in analyzed portions of radish and lettuce
plants when compared with those plants grown on
contxol soilg, Por the treated soils, plant
cadasium was significantly related to cadeium
extracted fros soil by neutral W ammoniums
acetate, The ¥ HC? and M RH03 extractions did
rot indicate plant availability bat removed smost
of the soil cadmius. Prom among 18 potential
independent variables, stepwise linear
regressions to predict cadmius found in plant
parts harvested from treated solls included a
measure of the relative ability of soild to
adsorb cadeium, acetate-soluble cadmium in the
soil, soil reaction, and orqanic satter as
significantly contrihuting independent variables.
plant cadsium levels vere significantly
correlated with amounts of nickel, iron, zinc and
copper injthe sawe plant portion. Results of
this study indicated that the cadmium pollutant
may readily be taken up from the soil and may
reselt in potentially hazardous accumnlation of
cadniuw in plants. Besidos its effect on the
cadmium lavels, the treatsent produced toxicity
sysptons and reduced yields.
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farly Actions of Cadmium in the Rat and Domestic
Fovl - VI, Testicalar and Muscle Blood Flow
Changes

Johnson, A.D.; Turner, P.C.

Comp, Biochem. Physiol., U41(31), 451-6; 1972,
Harch 1 .

RATS: ANIMALS: BALPS: POULTRY:; TESTES; BLOOD
FLOW: CADMIOM: CADNION CHLORIDE; ZINC; ZIKRC
ACETATE; HENORRHAGE; EDEMA; SUBCUTANEOUS;
PRETREATHENT

Wale rats and donestic fowl were infected
subcutaneously vith 0.03 s-moles cadsiuam chlorile
{Cd) /kq body weight with some rats previously
pre-~treated with zinc acetate (2n). Early
rclative blood flow changes were studied. 1In the
foul no blood flow changes vere detected due to
cadaium. In the rat cadmiuw resulted in a sharp
increase in blood flov to tha testis at 2.5 and
10 3in afrer cadamium folloved by a return tovard
normal, Zinc pre~treatment resulted in blood
flow which was higher than in untreated rats.
However, vhen this pre-treatment was followed by
cadmium the sharp changes in blood flow, found in
rats treated with cadmium but vithout zinc
pretreatment, vere not manifest. This also
resulted in a more rapid return to control
levels., Cadmiam acts on the vasculature of the
testis of the rat hut not that of tha dosestic
fovl and zinc pre-treatment in the rat moderates
the action of cadmium on the vasculature.
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Arsenate in the Western North Atlantic and
Ad4acent Regions

Johnson, D.Y.; Pilson, N.E.0.

Journal of Marine Research, 30(1), 80; 1972,
Januacy

ARSERATRS; ARSENIC: POOD CHAXNS; SALTVATER

Arsenate concentration at 2% stations in the
North Atlantic, Caribhean, and Gulf of mexico
averajged 0,028 gram atom per liter at the surface
and 0.048 In deep vater. DBeing chemically
similar to phosphate, it may enter the marine
food chain.
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Nercucry In Marine Organismns of the Tay Region

Jones, h.M.3 Jones, Y.; Stowart, W.D.P.
Nature, 23R, 168-165; 1972, July 21

MERCUORY; METAL! ; ALGA®; WOLLUSCS; ATOMIC
ABSORPTION SPRCTFOPHOTOMETRY: PLANTS: ANINALS:
ADSNORPTION; STYPE; HOLDPAST; UPTAKE; CTERIDIA;
ACCUNOLATYON; SALTWUATER; GREY SPAL; BIDER DUCK:
BIFDS: LIVER; KIDNPEYS; PHEASANTS; CORVIDS

Mercury concentrations ip marine organisas
{algan, molluscs) and in the grey seal and eider
diuck were detersined by atomic absorption
spectrophotonetry. A fev measurements on the
distribation of mercury in these organisss wvere
8.3 and 20.0 parts per million in dry tissne.
Plants and organisas collected at Rroughty Perry
in the Tay estuary were high in mercury but those
collected from the sea north of Arbroath
contained negligible amounts.
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Concentration of Copper, Lead, %Zinc, and Cadmium
in Shallow ¥arine Sediments, Csrdlgan Bay (Wales)

Jones, A.S.; Barine Sci. Lab., Univ. Coll. worth
vales, Menat Bridqge, Wales ‘

Mar. Seol 14(2), wt-w9; 1073

SEDIMENTS; ARTALS; COPPER; LEAD; ZINC; CADMIUN;
SALTHATER
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Lead Optake from Solution by Perennial Ryegrass
and Its Transport from Roots to Shoots

Jones, L.H.; Clement, C.R.3 Hopper, M.dJ.:
Grassland Res. Inst., Hurley/Berkshire, Engl.

Plant 30il, 3B(2), 403-a14; 1973

LEAD; BENGLISH RYBGRASS: TRANSLOCATION; PLANTS;
TRANSPORT; UPTAKE; ROOTS; SHOOTS

The uptake of lead hy roots and its tramsport to
the shoots vas exasined with peremnial ryegrass
in solution cnltures. Root uptake as weasured by
the decrease in concentration of lead in an
aqueous solution containing 1 mg Pb/1 as lead
(N0(3) 1 -2 vas rapid, almost complete, and
cnaffected by removing the shoots or killing the
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roots. Lead bound in the roots was not released
by exchange with Ca or Ba ions. The distribaution
of lead within the plant wvas examined at
intecvals after a single, 3-day exposure to
varfous levels of lead added to a natrient
solution, The total uptake, or lead burden,
increasad with increasing rates of addition and
ranged from 2A1 to 9969 mg/Ph per ? plants. The
proportion of tha lead reaching the shoots at the
first harvest (7 days after adding lead) wvas 3.5
to 22.7 per cent of total uptavke, the lower value
heing for plants with the graatest burden.
Trangport to the shoots continued throughout thae
experisontal periods of 21 and 26 days but dia
not exceed 26.9 per cent of total uptake. The
concentration of lead in shoots at the €irst
harvest ranged fros 0.2 to 5A.4 ppa and that in
the corresponding roots from 5.5 to S310 ppa. At
later harvests, and after cutting, the
concantration in the shoots decreased; an
exception was in plants with the greatest lead
burden. It is concluded that roots of actively
groving ryeqrass provide = barrier which
restricts the movasont of iisad to the
abova-ground parts of plants, and so to aniaals
or man.
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nolyudenum Transport in Dillom Reservoir

Jorden, R.M.

part of Transport and the siological Effects of
Molybdenum in the Environment, Progress Report,
Janauary 1, 1973 (p. 60-93), 375 p.3 1973, Jandary

MOLYBDENUN: WATEP; RESERVOIRSS MASS BALANCE:
TAILING PONDS; MIXING; INTERWAL CYCLING:
STRATIPICATION;: SEDIMENIS: ALGAE; CONCENTRATION
FACTOR

Ins April 1972, Dillon Resmervolr contalued some
180, 000 pounds molybdenum in solation., MNuring
ftay and June 1972 some 280,000 pounds wolybdenum
entered the Reservolr from Ten-Nile Cresk and an
additional 100 pounds each fros the Snake and
Blue Rivers. This massive alug input during the
spring ranoff resulted from an apparent need to
discharge vaters from the tailings ponds of
climax nolybdenum Company in order to prevent
vashout, an event worthy of avoiding. By
Hovenber some 39,000 pounds molyblenum was
diverted tovard Demver (in the South Platte River
drai nage) and 167,000 pounds vas discharged to
the Colorado River drainage. This event resalted
in an observed increase to 220,000 pounds
molybdenum in Dillon Reservoir and an indicated
12 percent bookkeeping error when coaparing
depositg-withdravals to the balance, the latter
being larger. The flov through of soxe 260,000
pounds into the existing 187,000 pounds of this
strategic element masked the apparent
biologicallv~-induced~internal cycling which was
indicated the previous year.
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Aqueoas Release of Molyhdenum from Won-Point and
Point Sources

Jorden, R.W,: Meglen, R.R.

Part of temphill, D.D. (vd.), Seventh Annunal
Conference on Trace Subsatsnces {n Fnvironmental
Health, tHield at mamorial onion, Univarsity of
missouri-Colusbia, Columbia, NO, June 12-14,
1973: 1973

MOLYEDEWUN: RELEASE RATPS; DRAINAGE; NINIWG:
TRANSPORT; STREANS; WATER

GPOGRAPHMICAL DESCRIPTION: U.S. (SW)

The agueous mass release rate of molybdenum per
unit of drainage area (qram year-t1 sile-2}) has
been Jeternined for a nusber of locations in
Colorado and Wew fexico and it has bean estismated
for the world. velease rates for unained
lolzmenul—rich daposits in a acidic alpine
environaent and for non~rich alkaline
enviranrens are very similar to one another ang
to the world rate. Hosover, release rates €or
streans draining areas of active molybdenum
nining-nilling exceeds the rates in unmined areas
by a €actor as high as 10F4 times. A log-log fit
of release rate versus drainage area vividly
depicts the existence of point and non-point
sources, This relationship also indicates that
1085 square ailes of drainage area is required to
"dilute out" the elevated levels emanating from
point sources inp C'olorado.
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Lead Inclasion Bodles in Osteoclasts

Jsu, P.S5.; Krook, L.; Shively, J.%.; Duncoen,
J.Re3 Pond, ¥.G.

Science 189 [408) 047-388; 1973

LEAD; OSTEDCLASTS; PIGS; WUCLEBUS; INCLUSIONW
BODYES; TOXTCITY: CHARORICITY; RESORPTTON; BOWES;
OUSTEOTYTES; NSTENLYSIS

Inclusion bodies occur frequently in the nuclei
and rarely in the cytoplasa of osteoclasts in
plgs with experiasental lead poisoning. The light
and electron microscope picture of unmineralized
sections are similar to those described for liver
cord cells and renal tubolar cells. Intranuclear
inclusion bodies occurred in abundance in liver
cord cells and in renal tubular epithelium in
pigs with lead in their diets; none wvere found in
contiols. Lead inclusion bodies were not
observed in osteoblasts or osteocytes.

osteocytic osteolysis is the primary sechanism in
bone resorption in both physiological and
pathological situations. During osteolysis, the
osteosyte is metabolically very active and
responds quicrly to lead intoxication, and with
qraacar chronicity it dies and thae dead bone
tissue us resorhed by osteaclasts.
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pistribueion of Chemical Flementc in Vhite Sea
Deposgits

Kalinenko, V.V.: Inst, Dkeanol, Ia, Shirshova,
foscow, U3SR

pokl, Akad. Waok SSSR (DANKAS), 208(8), 948-950;
1973

SEDINYNTS; TRACE ELENBNWTS: ORGARIC MATTRR;
DISTRIFOTION
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t*hiswine Pyrophosphate-Hetal Ion Zomplexation.
Equi litriua and Kinetics

Katz, A.B.: Xustin, K.; Dep, Ches.,, Drandeis
Univ,, Valthaas, Nass.

B%gghll. Biophys. ACTA (BBACAQ), 313(2), 236-2083
1

TRIANINE; PYROPHOSPHATE; MRTALS; COMPLEXES;
MAGNESTUN; NANGANESE; COBALT; COPPER; ZINC

Acid dissociation constants of thiaaine
pyrophosphato wvere from ol titration data at 25
in Q.14 X¥03. Stability constants of the netal
fonthianine pyrphosphate coinplexes WTDPP and
NHATEP+, vhere B is Rg{24), Mn(2%), Co(2+) wvore
detersined from pH titration data at 25 in 0.1 ®
wolNBr utilizing a Newton-Raphson algorithe to
solve simvltaneous mags halance agquations and a
reiterative nonlinear least-squares approach to
comspute the constants. The stabilities of these
conplexes 4id not follov the Yrving-williams
order, but instead were typical of the order
generally found with phosphate ligands. The
kinetics of coaplexation of Hi(24) and Ng(2+)
with thianmine pyrophosphate were studied by the
tenperature-jump method., The concentration
depandance of tho relaxation times ohserved was
not consistent with the cosmon assunption that
the concentration of the intersediate ion pair
£ul€ills the steady-state conditions, but vas
conxistent with the more general expreassion of
the 2-step mechanism of complex formation. The
results are in agreesent with the rate
deteruining loss of a water molecule from the
inner coordination sphere of the metal ion.
Nevertheless, for those cases in which the cate
of water dissociation from the intersediate
jon-pair is known experimentally, this rate
invariably vas slightly laess than the rate of
solvent exchanga. Thig effect i5 examined and
its implications discussed. For systems vhere
calculation of the fraction lon-palir using
experimentally Adetersined values is posgible, it
can be concluded that the greater the charge at
the hinding site, the more predominant the inner
sphere couplexes.

v v
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Abgorption of Lead in Drinking Water

Kowpf, T.: InRt, Wasser, Rorden Lufthyg., BGA,
Berlin, Ger.

Part of Proceedings of Internatioral Symposius on
Pnvironmental Health Aspects of Lead, Assterdasm,
Netheclands, Octohar 2-6, 1972, Organizead
fointly by Commission of the FRuropean
ropmunities, Directorate General Social
Affaira-fiealth Protection Directorate and
Pnvironmental ®rotection Agency, BUR 500k d-e-f.
Luxeahurg: Coumigsion of the Buropean
Cosmunities, Directorate General for
tissenination of Knovliadge, Contre for
Inforsation and Documentation (26YVAJ), 135~5B;:
1973

LPAD: ABSORPTION: DRYNKIWG WATER
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cadeiam Accrual in a Plowing Marine Nicrocoss

Kerfoot, V.B.

vart of Ryther, J.H., WHOT=73-2, The Uso of
floving Biological System in Rquaculture, Sewage
Treataent, Pollution assav, and Pood-Chain
Studias, Woods HAole Gceanographic Institution, -
Janvary 1, 1972 - pDeceaber 3%, 1372, Unpublished
Hanuscript, 11 p.: 1972 - -

MICROCOSHS: MARINE ORGANISHS; ACCOMDLATION;
CADNTIN; TRACE PLEMERTS; SEDINENTS; OYSTERS;
CLANS; WORNS; SHRINP; ALGAE; PHYTOTLANKTON:
SHELLPISH: MATEPIAL BALAWCE; RCOSYSTEM AWALYSYS:
CADMTION TODYDE:; PRRSTSTENCE: CONCENTRATION:
UPTAKE; SAND: QUAHOGS: AQUATIC ECOSYSTENS

An experimental floving warine sicrocoss.-has heen
prepared to be used for the evaluation of chronic
accuralation of trace materials released into
coastal waters. To test the perforsance of the
microcosw, trace quantities of cadmium were added
to the seawater flowing through cosmpartments
filled with representative samples of sadiment
and marine 1ife. A material balance of the
cadaiam introduced into the microcosa reflects
the ranoval of 15% of the cadaium by sediment and
hiota. The hulk of the retained cadaiua was
incorporated in the gediment (62%) and the
oysters (39%)\. Hovever, the greatest enrichment
occurred in algae, shrimp, and sand vores. These
results suggest that oysters, temporarily, and
sedimants, ultimately, serve as reservoirs for
cadaium in the marine environment.
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The Accumulation of Metal by Oorganisas Cultared
in a Combined Tertiary Treatsent-Aquaculture
Systen

Kerfoot, W.B.; Jacobs, S.A.

rart of Ryther, J.H., WHOI-73~2, The Use of
Ploving Biological Systesms in Aguaculture, Sevage
Treatment, Pollution Assay, and Pood-Chain
studiss, Woods Hole Dc2anographic Institution,
Janaary 1, 1972 - December 31, 1972, Unpublished
Manuscript, 10 pp.: 1972

MCCUMOLATION: METALS:; AQUACULTURE; SPWAGES
PHYTOPLARKTON; QYSTERS; 2INC; CHRONIUN; CADNIUN;

*- LEAD

Tvo studies of long-teram exposure to a single
effluent to assess the possibility of setal
accumulation by organisss cultured in a combined
tertiary treatsent-aguaculture system have been
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condacted., The firot study osed a marine
nicrocoss wherein sevage-caltured phytoplankton
vere £ad to oysters. In the gacoad study
shellfish cultured fn large outdoor tanks were
ansaved for setsl content. Mo significant
increaga in metal content cccurred in organisas
feeding on algae cultared in secondary effluent.
In fact the concentration of several motals
{zinc, chrosjum, cadmium and leady actually
decreasad.
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Praodnaditated Cadmius Contasination of a Coabined
Vaste Water Treatment - Aquacultire Systes

Xerfoat, W.B.: Jacobs, S.A.

Part of Pyther, J.H., WHOI-73-2, The Usp of
Ploving Blological Systems in Aquaculture, Sewage
Treatment, Pollution Assay, and Pood Chain
Studfes, ¥oods Hole Oceanographic Ynstitution,
Januacry 1, 1972- December 31, 1972, (Unpublished
Manuscript); 1972

CADNIUM; AQUACULTURE; SEWAGE; EPPLUENTS;
SHELLPISH; ALGAE; YOOD CHAINS; BIOACCUMULATION;
PLANRTON; INGESTION; ABSORPTION:; TRACE WETALS

The use of sewvage effluent as a nuotrient source
in aguaculture of foodstuffs for human
consuaption may introduce contaminants of three
types into the food chain: (1) microbhial; (2
ovganic: and (3) inorganic including trace
wetals, The accusulations of cadmium in
shellfish in an experimental tertiary
treatsent-aquaculture systems vas investigated.
Cadaium was introduced into the €food chain (1) in
plankton cultures, and (2) directly into the
Seawater systea in vhich the ghellfigh are
caltured. Cadminm may he obtained by shalifish by
either ahsorption or ingestion. Even considering
the algae in which cadmium is abgorbed at the
highest rate, and using the highest measured
purcentage retention, the rate of cadmium
increase due to ingestion of algae is only about
1710 of that ahsorbed directly from the seawater
solution at the same level of contamination.
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Nercury Content of Sodern and 0lLd Striped Bass
(HDROWE® SAXATILIS)

Kerfoot, W.BR.:; White, G.G.

Part of Ryther, J.H., WHOI~73-2, The Use of
Plowing Biological Systess in Agquaculture, Sewage
Treatment Polluticn Assay, and Pood-~Chain
Studies, Woods flole Oceanographic Institution,
Januacy 1, 1972 - Decesber 3!, 1972, Unpublished
Nanuseript, 13 p.; 1972

PISH; MBRCURY: BASS: AGE; BYOACCUAGLATION
TAXORONY: MORONE SAXATILYS

& cosmon marine sgportfishk, MORONE SAXATILIS,
shovs a progressive increase in mercury content
vith natural age. In a study of fish ranging up
to 12 years of age, the mercury content of axial
nuscle exhibited an annual increase of .059
micrograms of mercury per gram of wet veight of
tissue. The rate of accumulation was
signiffcantly higher than that observed
previously in fresh water 'lake trout of similar
sizes and ages. Fowever, no differance in metal
content wvas detected between preseant-day asarine
bass specimens and similar individuals €rom
uusenm collections.
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Absorption of Copper YTona hy CANDIOR OTILIS Cells

Khovrychev, 0.9.; Inst. Mikrohiol., Moscow, USSR
nikrohiologiyn (MYRDAS}, 42(5), 039-2u8; 1973

COPPER: ARSORPTION: YEAST; CUDRIC SULPATE:
YOOACETATP

TAXONDAY: CAWDIODA UTILIS

The rataratior level of copper in the C, OTILIS
cells vas reached 2 hr atter they were placed in
a aediun containing cupric sclfate (lam). & PR
range of 3-7 and a teaperature of 30 degrees vere
optimal for Cn ahsorption. The relation between
the rate of Cu absorption and its concentration
in the medinm was described by the
#ichaelis-tenten Zquation. fAg or ©h ions,
iodoacatste, K%, or 2,3-dinitrophenocl at 0.1-1.0
*p inhibited the absorption of Cu. The absorhed
Cu ions could he vazhed out Of the cells by 0.1
HCL, but not hv A20 or HACY (BOMRM) solation.

280 ' :
Studies on the Contents of RMercury, Cadsius, Lead
and Copper in vdible Seaveeds in Korea

Kio, C.Y.
Pull, ¥orean Pigh Soc 5(3), BB~96; 1972

MERCIURY; CANDHTUM; LEAD; COPPER; SERUEEDS:
POODSTUPYS

TAYOHOHY: BNTPRORORPHA SP; UNDARIA SP:; PORPHYRA;
LANTIWARTA SP; HIZIKXA SP
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Seasonal FPluctuations of Ionic Copper in Knights
Pond, massachugetts

Kiaball, K.D.: Dep. Zool., Univ., nassachusetts,
Anherst, Mass.

Lisnol. Oceanogr. (LIOCAH) 18(¢1), 169-72; 1973

COPPER TONS: PONDSs ZINC; SEASQNAL VARTATIONS:
MUNNITHOG; CADWIUM; PRESHWATER; COPPRR

TAXONIHY: PUNDULUS HPTEROCLITUS

GEOGRAPHICAL DESCRIPTION: U.S. (NB),
Massachusetts, KXnights Pond

Effects of mixtures of chloride salts of cadsium,
copper and zinc on survival, whole body residues,
and histopathology of mumwichog, PUNDULUS
ABTEROCLYTUS (L.}, vere investigated in synthetic
seavatar at 20% salinity and 20 degrees C.
fixtues of Cu 2¢ and 2n 2¢ ag indicated by 96 h
bioasgsay studies produced more deaths than
expacted on the basis of toxicities of individual
comsponents. Concentrations of Ccd '2+4 not
ordinarily lethal exerted a negative effect on
survival of fish intoxicatedl by salts of copper,
zinc, or both, Atomic absorption determinations
of cd, Cu, and Zn residves in musmichog which

(3]
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survived 96 h exposures to each of these
toxicants provided useful indices of tatal body
burdenn for these amtaln. Resiluas fros
survivors hold in sixtures, especially C4 2¢ and
Zn 2¢ pixtures, 413 not conform to patterns
observel for single elements. Whale hody
aggregates of C4, Co, and %n from dead avamichogs
ware Oof lisited worth owing to possible
accusulation of these setals from the sedius
aftaer doath. Renal and lateral line canal
lasions wsre noted in all fish subjected to
capper concantrations of 1 2q/1 and higher.

fenal lesions observed in fish fwmersed in
mixturos of Cu 2¢ and Cd 2¢ agssused a dawmage
pattern characteristic of Cd 2¢; vith sisxtures of
Cu 2+ and Z%n 2+, lesion were typical of Cu
2¢~§nduced dnsage. Lesions indecod in lateral
1ine epithelium by Cu 2+ were not affected by
elither cd 24 or In 2+, epithelia lining tke oral
cavity vore necrotized by the caustic action of
high lovals of 2n 26 (60 mg/ly anl of Cu 2+ (8§
»q/1) .
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Selenium Compounds &in Wature and Medicine. ®.
metabolism of Selenics by Plants and
microorganisas

Rlayman, D.L.; Shrife, A.; Dep. Blol. Sci., State
Oniv. Waw York, Binghamton, RY

Part of Org. Solenius Compounds: Their Chem.
Biol. 1973, 760-814 Klayman, D.L. (24.). ®iley:
flew York, NY: 1971, Wovember

REVIEW: SELENYUN; NETABOLISH; WEDICINE; BIOLOGY:
PLANTS; WICROGRGANISHS

A reviev iwth 306 references.
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The Infiuvence of an Industrial Plant on the
Chenistry of Quaternary wWaters in its vicinity,
Upper Odra River Valley !

Kleczkowski, A.S.; Kovalski, J.: Tust. Hydrogeol,
Png., Geol., Acad. Wia. metall., Mickewicza 30,
Cracow, Poland

Bull Rcad Pol Sci Ser Sci Terre 20(1), 65-70; 1972

INDUSTRY: EPPLUBNYTS: CHEMISTRY:; VATER; - RIVERS; .
SULPATS; CHLORIDE; SODIUM; POTASSIUN: WITDATES:
MINERALYZATION; HRYDROCHEMISTRY o

GEOGRAPHICAL DESCRIPTION: Poland, Upper Odra’
River Valley Lot
Prom an area of 100 squacve km sarroanding a i .
cheaical plant, more than 300 samples of water
vere taken in monthly saries (1969-1970) . In the
non-isolated vater-bearing horizon, rarked
changes in tho chomical composition of vater down
to 15 w dapth vera established (S04, Cl, Wa ¢+ K,
N03 mineralization). This is connected with. ¢
hydrochenical characteristic zonality and T
extension of pollution by chisney exhalations.
into the atmosphere and their infiltrations (5 ;<
and W), . Dt
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Tnteraction of Temperature and Copper Yons as
nrienting Stisuli on the tocosotor BRehavior of
the Goldfish (CARASSYUS AURATUS)

Kleerekoper, H.: Waxman, J.B.: Natis, J.: Dev.
Riol., Texas % and ” Univ., College Station, Tex.

3., Fish Res, Board Can, (JPRBAK)IO({6), T725-8; 1973

GDLOPISH: BDERAVIOR;
AVOIDANCE

COPPER; PISH: TENPERATURB;

TAXONOHY: CARASSIUS AURATOS

Movements of single goldfish (CARASSIUS AOURATUS)
vere sonitored in a free choice situation
conprising zones of lahoratory water or
copper~containing vater (0.010 ppe as CuCl2) each
at tvo temperatureg, 21.% 4= .1 and 21,5 +-,1 C,
Pish entered the copper zone at 21.1 C
stqnificantly less frequently and spent less tise
there per entrv as compared to the noncopper zone
{"avoidance® hehavior), The caopper zone at 21.5%
¢ became significsntly "attractive® to the fish
in terns of hoth frequency of entry and time
spent, In the sase teres, laboratory water at
21,5 T vas "attractive” to the fish but became
significantly more so in the presence of copper
ions at the concentration of 0.010 ppm.
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Heavy Metals: Pallout Around a Power Plant
Klein, D.H.; Russell, P,.: Departament of
Chenlstry, Rope College, Holland, Mich, 89523

environ., Sci. Tech. 7(4), 357-358; 1973

SO0ILS; COAL:; POVER PLAHTS; SYLVER; CADNIUNM;
COBALT: CHROMIUN; COPPER; IRON; WRRCURY; WICKEL:
TITANION; ZTINC; METALS: WIND PATTERNS

sofls around a coal-hurning plant are enriched in
Ag, €3, Co, Cr. Cu, Pe, Hg, Wi, Ti, and Zn.

pPlant materials are enriched in cd, Pe, ¥i, and’
7n. “Soil enrichments correlate with wiad
patterns and with the aetal content of coal.
except of fg, which is only slightly enriched.
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Hercacy Levals in Marine Biota

Kleaner, H.é Luoma, S.¥.: Lau, L.S.; Univ,
Havaii, Honolulw, Hawail

Report WOMA=73022303, 3 p.; 1973, Jan. -

NEPCURY; MARINE BIOTA; ANIMALS; PISH; SEDYNENTS;
SALTWATER; BEBHTROS; TRANSPORT; POOD CHAINS;
PLANKPON: HERBIVORE; CARRIVORP: BIOACCUNULATION

Studiag of Hg levels in a vido range of biota
collected from a nearshore area on Kauai indicate
that benthic feeders accusulate Hg better than
aninals feeding above the sedimont-water
interface., The wost effective pathway of Ry
transport may not be through a linear food-chain
‘from plankton to herbivore to catnivore, Gareater
conceatrations of Ag may he foun? in organisas
associated with short food chains linked directly
to the benthos,
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Seasonal Vacriations of Cadeium, Copper,
nanganese, Lead, and Zinc in dater and
Phytoplankton in fonterey Bay, Caiifornia

Knauer, G.A.; Martin, J.H.: Hopkins mMarine
Statien, Calif.

Lisnology & Oceanography, 18(8), S97; 1973, July

PRYTOPLANKTON; SURFACE WATERS; CADMIUM; COPPER;
BANGANRSE; 2THC; SBASOVAL VARIATIONS: SALTUATRR

GYOGRAPIICAL DESCPIPTION: U.S., California,
Santeroy Bay

surface vater and sixed phytoplankton sasples,
collected aver one year in fonterey Bay, Calif.,
vere apalyzed for crdsiam, copper, manganese,
lead, snd zinec. The phytoplankton had little
effect on eleaent coacentrations in water with
the cadafium, houever, decreased doring peak
perfods of produccivity. Generally, cetal levels
in nearshore surface waters dapended wore on
hydrogravhical fluctuations than on biological
factors. Surface vater collected on a transect
betwveen Hawali and Wonterey vera also analyzed
for these trace metals, for inshore and offshore
coapacisons, levels of copper, manganese, and
zire were usually higher imshore than offshore
but those of cadajiam and lead wvere alwost alvays
higher inshore.

'
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pistributions of Radionuclides in Reef Corals:
Oppartunity for Data FRetrieval and Study of
Effects,

Knutson, D.¥,; Buddemeier, R.W.

Part of radioactive Contamination of the Marine
Enviconezant, Proceedings of Symposium held by the
International Atomic Enargy Agency, Seattle, WA,
July 10-14, 1972 (735-745), 786 p.: 1973

SEASOMAL VARIATIONS; ‘WUCLEAR EXPLOSIOWS;
AUTORADIOGRAPHY: RADIONGCLIDES; REEFS; CORALS
DISTRIBUTION; CARBON 14; DATA RETRIEVAL:
STRONTIUN 90; UPTAKE; RADIOACTYVITY

GEOGRADHICAL DESCRIPTION: Enlwetok

Autoradiography of sectioned massive corals froa
Enivetok hag revealed the presence of discrete
bands of radioactivity identifiable with specific
nuclear test series. X-radiographs of these and
other corals shov structural density variations
which compari{son with the aatoradiography
desonstrates to be seasonal in nature. The coral
stracture thus contains a reasonably reliable
internal calendar. Residual Sr 90 activities have
been deterwined for the Enivetok corals, and a
Fanning Island coral has heen used to veconstruyct
the uptake of excess C14 at that location, In
addition to peraitting retrieval of past
radionuciide concentrations as sanpled by the
corals, the method permits retrospective study of
the crganise's stroctural responss to
incorporation of the radiocactivity.
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tasoval of fercury in Industrial vwagteo water
with Chelate rasin

Kohayashi, Y.: Tanaka, R.: Sugai, M.; Dep. Saf.
Tna., Yokohama ¥atl. Unliv., Yokohasa, Japan

Bsll, Pac. Png,, Yokohama Wat. Univ., (DPPYAS),
22, UR-~63; 1973
MERCURY; REMOVAL: VATPER:; RESIN; WETALS;

CHELATES: ADSNREPTION: TNDUSTRY
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flexcury-Seleniua Correlations in %Warine Nausals

Koepan, J.F.; Peters, W.H.N.: Koudstaal-Rol,
C.H.",; Department of Toxlcology, Agricultaral
tniversivry, uageningen, The petherlands
Tnteruniveristy Reactor Tnavitute, Delft, The
fatheriands

Hature 28%, 385-186; 1973

MERCORY; SELRNTYOW: CADNIUM; ZINC; ANTIMONY;
MARINE BIOLNGY; ANINALS; SBALS; DOLPHINS; LIVERS;
SYNBRGISH

Cadmine, arsenic, seleniuu, zinc, and antimony
vere seasured in Juvenile seals, adult senls,
porpoises, hottle-nosed dolphins and Aolphins.
the concentration of mercury in the livers of
these garine mampals seems to be strongly
correlated vith the concentration of seleniuas,
but not witk any of the other elements. This
association may point to a protective gechanisa
in response to mercury incorporatfon by marine
sammal s.

291
Prological Implications of Dimethyl Nercary in
an Rquatic Pood Chain.; Project Cospletion Rept. 1

Kolh, L.P.; Porcella, P.B.; ®Widdlebrooks, B.l.;
gtah #anter Pesearch Lab., Logan., %05 725

Agency Rept %Wo. W713-13657, OWRB-B~070-Utah (3):
Proj. OWRR-B8-070-0Utah, 5% p.; 1973, June

VATER; . ANIMALS ; DYNETHYY MERCURYS AQUATIC
ECNSYSTENRS; MERCURY; Y0OD CHRIWS; AQUATIC
ARINALS; TOXYCITY: ALGAE; PYSH; DAPHNIA; MERCURY
ORGANIC CONPOUNDS: MICROORGANISHNS; NBTHYLATIOW

The purpose of these studies was to investigate a
variety of ecologically significant i{nteractions
betveen dimethyl mercury and the aquatic
environment &n which {t aay be present.
Laboratory studies indicate dimethyl mercury may
be a mafor product of microbial methylation in
organic mercury. The physical, chemical, and
biological factors affecting the transport and
food chain Aaistribution of dimethyl mercury have
renained unclear., nesults are presented of
laboratory studies of volatilization rates of
dimethyl smercury from watexr as a function of
tesperature and mixing conditions. Absorption
kinetics and eqguilibrium concentration of
dimethyl mercury in algae, daphnia, and £igsh are
reported. Toxicity to fish, and studies of
setaholism of the compounds by aficrobesg are
discussed. Mercury-~203 labeled dimethyl sercury
vas used in the study, and in all tests the
organisms used were live counted. A anigue
wothod was developed for measuring dimethyl
mercury uptake in algae, In water, digethyl
sercury was found tn behave similarly to
nonreactive gases such as oxygen.

LX)
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202
Pcological | plications of Dimothyl Mercary in an
Rguatic Food Chain

Kolb, L.P.; Porcella, D.B.: Middlehrooks, E.J.:
Otah dater Research Lahoratory, College of
Zngineering, Jtah State University, Logan, UT
/RBI22

Report Wo. PRUG-105-%; Contract
PI~-10-31~-0001=3659; Ronitoring: 1973, June

RERCORY: DINETHYL HERCORY; WETHYLATION: ALGAES
PISH; RADIOTSDTOPES; VOLATILIZATION: ADSORPTION:
PESORPTION: TOXICITY: UPTAKE; KINETICS

TAXORONY: DAPANRIA

taboratory studies indicate dimcthyl mercury may
be a major product of microbial methylation of
inorganic sercury. Although another methylation
product, wonoaethyl mercury, has been extensively
studfed, the physical, chesical, and bislogical
factors atfacting the trarsport and food chain
distgibution of dimethyl mercary have remained
unclear. This report reprosents results of
laboratory studies of volatilization rates froa
water as a function of tenperatura and ajixing
conditions, uptake kinetics and equilibdriam
concentrations in algae, DAPHWIA, and fish,
toxicity tc fish, and stulies of metaboliss of
Aiwethyl mercury by microbes. WNeccury-203
labeled dimethyl sercury vas used in the stady
and in all tests the organisas useld were live
counted. A unique method was developed for
seasuring disethyl morcury uptake in algae. In
vater dimethyl mercury vas found to behave
siailarly to noa-reactive gases such as oxygen
volatilizatican accurced capidly.

293 .

Levels of Copper and Manganese Trace Elements in
Rivag Waters, Soils, and Plants of the Southern
Ukraine ‘

Kolesnikova, V.G.; Kasatkina, L.A.; Malakhova,
C.P.; fuzychenko, V.Y.; Babov, D.M.; Odess. %ed.
Inst, Im. Piergovs,0dessa, USSR

Gig. sanit (3), 110-11; 1973

COPPER: MARGANESE; SOILS; PLANTS; RIVERS TRACE
ELEMENTS; FRESHWATER o

GEOGRAPHICAL DESCRIPTIOF: USSR, Ukrane
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Concentrations of Pive Trace netals in the Vaters
and Cysters (CRASSOSTRRA VIRGINICA) of Nobille
Bav, Alabama

Kopflsc, P.C.; Mayer, Y.: Gulf Coast Water Supply
Per. Lab., Pnviron. Prot. Agency, Daughin
Tslands, Ala,

Proc. Wat. Shellfish. Ass. (PSHPAN) &3, 27~34,
1972 1973

TRACE BLPHERTS: CADHIUM; OYSTERS: CHRONIUM:
COPPER; LPAD; ZINCS WATPR: SALTWATER: PRESHUATER;
FOROPF; DISCRARGE

TAYOSONY: CRASSOSTREP VIRGINICH

GFOGRAPHICAL DESCRIPTION: U.S. (S), Alabama,
Mohile Ray .
Pron Janunry 1958 through June 1969, saaples of
vater and opsters were collected at monthly
intervals fros eight locations in Nodile Bay,
flabava. Those samples were analyzed for
cadmiae, Chromium, copper, lead and zinc by
atomis absorptinn gpectrophotometry and the
results analyzed statistically. oOystars from
fohile Bay contained less cadmium, copper and
zinc than the average concentration reported for
A*tlantic Coas® oysters. The concertration of
chromiuas was approximately the sase while the
lead concentration was abont tuo times that of
the average value for Atlantic Coast oysters.
oysters collected froa the wvestern side of the
fay ware fonnd to contain a significantly
qreatet concentration of copper and 2inc than
oysters collected from the eastern side. Thesa
Aifferences vere attrihuted to differences in
river systems that contrihute the fresh vater
discharge and runoff tn opposite sides of the
Bay. 3lthongh concentrations of the trace metals
tnvestigated vere 10(23) - 10{ES) higher in
oysters than the concentrations i{n the
environaental watar samples, poor corralation vas
ohserved haetween the two sats of data.
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Arsenic Distribution in veep Suhsurface vaters of
the middle caspian Artaesian Basis

Kortsenshtein, VY.N.: Karaseva, A.P.; Aleshina,
A.Re: Vses, Wauchno-Issled, Inst. Prir. Gazow,
Moscow, USSR

GeoKhiniya, (4), A12-17; 1973
ARSENIC; SURSURPACE WATERS; ARTESIAN BASIW; WATEPR

The deep subsurface waters in the Jurassic and
Cretaceous formations occur at a depth of 3-S5 ke
in tha gsonthern mangyshiak zona, The highly
mineralized (10-150 g/1) sabsurface vaters in the
carbosatic-terrigenoys facles are perdominantly
of tha WaCl type with a high concentration of Br,
Y, B K8 o, and naphthemic acids., PResults of
coloraetric estlsation of As (10-120 ug/1) in the
vaters areé presentad. The conrcentration of As
tends to increaso with depth. An inverse
correlation exists botveen the As and the C1
contents,
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Uptake of Mercury by P} nts and Its Distribuntion
in Living nrganisas in an Environment wvwith
Increazad Concentration of this Flement

Kosta, L.; Byrne, A.R.:; Stegnar, P.; Zelenko, V.3
"Jozef Stefan" Institate, Univaersity of
Ljublianar, Yugoslavia

Part of Radiotracer Studies of Chemical Residues
in Pood and Agriculture. Proceedings of a
Coebined Panel and Research Coordination
Comuittee., Vienna, 25-29 October 1971.
International Atomic ¥nergy Agency, vienna; 1972

ANIAELS; DISTRIBUTION; PISH; METHYLNERCURY;
UPTAKB; MERCURY; PLAWTS; TRARSPORMATION; BIOTAS
RYNING; DYISTTYLLERY; TWDUSTRY: HUNANS

GEOGRAPHICAL DESCRIPTION: Yugoslavia, Idrija

The extent of biological transformation of
inorganic mercury was measured on fish at a
typical inorganic source (mine and distillation
plant in Yadcija, Yugoslavia) using a newly
developad isolation method for sethyl marcury.
Results are tabulated on the uptake levels and
distribution of mercury in the organs of plants,
aniaals and humans. Por the latter, beard has
been shown to he an advautageous indicator of the
exposurae.
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rechanises of Mercury Transforsation in Bottom
Sedisents, Part IX. Final Report.

Krenkel, P.A.: Burrows, ¥W.D.; Shin, P.B.: Taim§,
X.I.3 AcMullen, ¥.D,

Technical Report Number 32, ®nvironmental and
%ater Rasources Yngineering, Vanderbilt
University, ¥ashville, TN, 319 p.: 1973, October

WERCURY; HETHYLNERCURY; SEDINBNTS: TRANSPORNATION

298
mechanisas of Wercury Transforsation in Bottom
Sedigents, Pacrt I. Pinal Report

Krankel, P.A.; Reimers, R.S.: Barrows, W.D.
Technical Report Wumber 31, Environmental and
¥Yater Resources Engincoering, vanderbilt
University, Nashville, TN, 3083 p.: 31973, Hay

HNERCURY; WETHAYLABRCURY; SEDINENTS: TRANSPORNATION
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Aquatic Ecology

xrishnamurthy, X.; Rao, S.
BNWI 1650¢Pt.2), p. 1.1-1.27; 1972, Dec.

AQUATIC BCOSYSTENS; BYDLOGICAL STRESS; PISAFSS
TNSECIS; TPMPERATURE:; ANIMALS: GROWTH:
MTIRYDIPS; BACTERTA: RADIATION EPPECTS;
DNSE-RESPONSE RELATIONSHIPS; IWPECTIOUS DISEASESS
RADIOACTIVE WASTES; TRITIUM; TROOT: RIVERS;
DIFPUSTON; NPRCURYS METABOLYSM: TOXYNS; UPTAKE;
BIOLOGXCAL FPPECTS: GASES; LIQUID UASTES:
SYNERGISM; THERMAL POLLUTTON; DISEASE RRSISTANCE

GENGRAPHICAL DESCRIPTION: U.S. (WW), Washington,
columbia River, Priest Rapids Dam, McYary Dam,
fonneville Dam

Hercury levels in all river and wvaste vater
sanples were leas than methodological
sensitivity, i{.e., 0.1 ug/liter for 0.1 pphH).
Sediments behind Priest Papids, ¥c¥ary, and
Bonneville Dams on the Columbia River contained
0.115, 0.331 and 0.096 ug mercury/g of sedisent
on a dvy weight basis. Thus, ¥cwary Dao
sedimants, stlaated helov the confluences of the
yakis:, snake, and walla Walla pivers, contained
significantly thigher mercury levels than
sedim2nts behind Priest Rapids Dam, above the
conflaence cf these rivers or Bonneville Dam,
belov HewWary Das.
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Mercury Residues in Pishes from Water Bodles in
Tirol

froczi, W.; Pechlaner, fl.; detscher, N.; Tnst.
fiochem., Tieraerztl. flochsch., Vienna, Rustria

vien, Tieraerztl. MNonatsschr. (RTHOAY), RO(5),
161-170; 1973

MERCURY; PISH

GEOGRAPRICAL NESCRIPTTON: Kustria, Yannsdbruck, Inn
River

#ean sercury contents of fish caught in Tirol
vere 0.3 ppam for cyprinids and 0.8 ppa (90% <0.2
ppmy for salmonifs. Pish caught in the Inn River
near Ianshruck and in some of its trihutaries
vere heavilv contaninated (0.5~ greater than 1.0
prm) . fiigh Hg levels were also found in €ish
froa certain lakes, whereas levels in fish from
hreeding farms averaged 0.06 ppm.

101
tead, 4, Zn, Cu, and Co in Streams and lake
Waters of Cavaga Lake Pasin, NWew York

Kabota, J.: Mills, P.L.: Ogleshy, R.T.: Agronoay
pepacrtment, and the SCS, U.S. Plant, Soil, and
vatrition Laboratory, Cornell University, Ithaca,
¥.Y. 18850; Departasent of Natural Resources,
cornell OUniversgity, Ithaca, NY 18850

Fnv. Sci. Technol. 8(3, 2u3-288: 197a

LFAD; CADNTUH; ZTAC; COPPER; COBALT: LAKES:
PRESHVATER

GEOGRAPAICAL DESCRIPTIIN: W.S. (NE) Yew York,
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Cayuga Lake, Ithaca

Vaters of 12 tributary streams of Cayuga Lake
vere studied to determine the levels and seasonal
and geographic patterns of trace elements in the
Cayuga Lake basin, a primarily rural area. Trace
elements in soluble form (filterad water} and in
suspended particulates were studied. The trace
element concentrations were generally los, but a
seasonal pattern reflecting higher concentrations
with high stream flov wvas noted in the case of
Pb. Valuos for streass of rural areas reflect
levels amssociated with normal geochesical
procasses and soil weathering. An ispact of
urbanization vas reflocted in higher levels of
the trace elegents in suspended particulates
carried by these streams that flow through
Tthaca, %.Y. A bagis has heen established to
evaluate changes in trace element load with
future changes in land use and ucbanization.

302
Transport of Cs 137--YI Interaction with Bed
Sedlments

Kado, A.; ¢loyna, E.P.; Civil ®ngineering
Departmant, The University of Texas at Austin,
Texas, U.S.A.

Water Research, 5, 71-79; 1971

TRANSPORT: CESIUM 137; SEDIRENTS; WATER:
SORPTION; MODELS; RIVERS; PLURE; UPTAKE

The purpose of this study vas to descrihe the
transport of s 137 in an agueous environoent.
The interaction phenomena, {.e., aptake and
release of Cs 137 by sediments, were observed by
using a set of flumes oach 17 a in length and a
aodel viver vhich wvas 6% n long. The greatest
uptake rate, Xst, by bed sedimsent was 86,7 x
10B=8 ((cps caE=-2)/(cpm cat-3))/sec) with a
velacity of 0.506 m/sec (1.65 ft/sec) and a flow
rate of 38.2 1/gec w {0.410 cfs/ft). 1In this
case ths sedinant transport rate was 117.5 a/sec
x 8 (0.0795 lb/sec X £t}). The uptake rate
increasad as the sean velocity in the channel
increased, The desorption rate of Cs 137 vas
lov, being less than ! per cent par montk for a
mean flow velocity of 3.0 ca/sec. This rate was
obtained in a fresh water system vhere tke
concentration of total dissolved s50lids was adbout
€00 mg/l.

3013
Level of Metals in Cell Structures of Plants
piffering by Radioresistance

Kalikov, B.N.; Cent. Asian Res. Iast.
Phytopathol., Tashkent, USSR

Radiobiologiya (BRADOASY, 13(S), 792-796; 1973

RADIORESISTANCE; PLANIS; CRELLS;
PADIOBIOLOGY

NETALS:
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Lead Contamination of Snov

LaBarre, N.: wilne, J.8.; Oliver, B.G,; Water
Management, Ontavrio NMinistry of the ®nvironment,
nttava, Pepartment of Chemistry, University of
Ottava, Water Quality Research Division,
Dapartuent of the Pnvironmenta, Ontario, Canada

Water nesearch, 7, 1215-1218: 1973

SHO¥W: LEAD; LEADED GASOLINE; GASOLINR; SEUERS:
CONT AN INATION

Snow frow disposal sites and along roads
contained considerable load due to the cowbustion
of leaded gasolines by automohiles. 1In spite of
lead concentrations uo to 8330 ppe in the sample
sediment, the highest concentration in the
filtrates vas 0.2t ppa vwith the average, 0.08
ppa. Thas, the dusping of snow avay from
vater-course instead of directly into them
sianificantly reduces lead contasination of the
vaters froes this source.
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taboratory Studies of tho Purification Kinteics
of river ¥ater Isere by Sedimentary Suspensions.
Case of 61Cr, S9Pe, AO0Co, 85Sr, 106Ruy, 137Cs,
t1ce, and 203Fg .

tachet, R.Z.
nadioprotection 7¢(3), 183-157; 1972

LABORATORY STUDIES; KINWTICS; CERYUN; CESIUN:
CHEONION: COPALT; YRON; MRRCURY; PURIPICATION;
RADIONUCLIDE WNIGRATTON; RIVERS; RUTHENIUM;
SEDINENTS; STRONTIOWN: RADIONOCLIDES: CHRONIOM 61:
IROH 593 COBALT 60: STRONTION 85; RUTHEEYUM 1063
EDTA; CHPLATION

The kinetics of purification of water containing
radionuclides by sedimentary suspension can be
interpreted as a function of time by an empirical
equation of the foram R=R({0) (T + 1/a)n whare "a"
and "a" are tvo parameters fixed by the least
squares sethod and where "Ro™ and "R" are
respectively the activitios of water initially
and after *imo %t%. This fit proves both
satisfactory and highly gignificant under all
studied cases: sedisents: screened {fine sands
or silt) or unscreened &n I g/1 or 20 g/1
cancentrations; Radionaciidas: Sticr, S9re, 60Co,
85sr, 106ka, 137Cs, 181Ce, 203Hg, with or without
a carler; under chloride, nitrate, citrate,
acetate, nitrato-nitrosyl or EDTA forms.
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Uptake of Laead by Alfalfa and Corn from Soll and
Mr

Lagerverff, J.V.; Armiger, W.H.; Specht, A.¥W.:
U.S. Soils Lab., Beltsville, 0D

Soil Sci. (SOSCAK) 115(6), 855-60; 1973

LEAD; PLAHTS; SO0XLS; CORW; ALPALFA; UPTAKE;
ABSOGPTION; LIHING

Grovth and Pbh uptake by corn and alfalfa vere
weasuyred in potted Chester silt loam at tvwo =moil
pH lovels (5.2 and 7.2) and with ACl-extractable
goil b lovels of 12, 63, 113, and 212 ppa. HMost
treataents vere carried out in a greenhouge. 1In
addition to aerial Pb associated eith nearby
heavy traffic, fallout of particles of leaded
paint constituted a contamination hazard. The
control treataen of corn was carrled out also at
a nearby outside location, 1.e., in the absence
of leaded-~paint particulates. #hile the fallout
of Pb was almost three times heavier inside than
outside, the aerosol Pb concentration cutside wasg
almogt twice as large as the one inside. The
latter vas reflected by the tassels only. All
other plant parts, especially in the upper plant
section, reflected the heavier Pb fallout inside
than outside. Generally, this is associated with
highaer aeatintical variability., The plant parts
in the lower plant section distinctly reflected
increases in soil Pb content. Rinsing the tops of
alfalfa reasoved more PH from plants growing on
anlincd goil than from those on limed soil, The
amount Ph so removed fros the tops iancreased s
sore Pb was taken up from the soil, suggesting
translocation of Pb from the roots to the tops.
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Exchange Adsorption or Pracipitation of Lead in
Soils Treated with Chlorides of Aluminum,
Calcium, and Sodium

Lagecverff, J.V.; Brower, D.L.; Watl. Agric. Res.
Cent., Agric Res. Serv., Beltaville, D

Soil Sci. Soc. Amer., Froc. (SSSAMNB), 73(V)
11=-13; 1973

ADSORDTION; PRECIPITATION: LEAD; BYCHANGE; SOILS:
CHLORIDE; ALUNINUNG CALCION; SODIUM: PHS
ALKALINITY :

The exchange hehavior of ©h2+ present in small
concentrations in kaolinitie, montmorillonitic,
and illitic soils pretreated with Al3¢ or Ca2e,
and kept at a number of salt (Cl) levels, wvas {n
agreement with mass-action law principles. The
mean values of the Gapon exchange coefficient
describing the distribution of fons between the
adsorbed and solution phases in Cecil, Yinsusm,
and Yolo soils were 0.31, 0.17 and 0.2y for Ph-Al
systems, and 4,13, §.97, and 11.1 for Pb-Ca
systams, Tn Ha+ treated, alkalized soils, Pb
precipitated, The solubility of the precipitate
increased with decreasing pH and concentration of
salt (¥aCl). The solubility in solutions used for
suspending the soll was less in the presence than
in the absence of soil. This may indicate that
the Pb-s0il complex is less soluble than the
precipitate formed in soluation, so that when soil
is present the composition of the pracipitate
shifts tovard a less soluble form. This would
iaply a multi-component nature of the precipitate,
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fiercury Methylation in an Aguatic Environment

Langley, CeG,; Lab, Div., T.¥. Beak Comsult,
L+d., Toronto, Nut,

J. Water Pallet. Contr.
84~51; 1973

Pad. (JRpPFAS) 8S5(Vy,

Pits REDOX POTENTIAL: WICROORGANISHAS; AQUATIC
CHRNTSTRY; TIAMSFORNATION: WMERCURY: NETHYLATION:
FISH; WETAYLWPRCURY

The restults show that laboratory-contvrolled
sethylation studies are an excellent scientific
tool that can be utilized successfully to monitor
arthyleercury accusslation in one important
agnatic cosagnity., The results also indicate
that mercury sethylation depends on a nusber of
caraneters. These include teaparature, pH, redox
potential, microblal activity, mercury
concentration, and oraanic concentration,
Neothylation of existing mercury contaainstion in
agquatic environments is a serious hazard hecause
under certain favorable conditions methylation
can occar in sedisents vith fairly low mercury
concen trations. This study indicates that, for
practical purposes, environasatal sercury
methylation is too slow a process to perait a
natural rehabilitation through purging of
contaslaated sadiments. It would sees that
rercury-contasinated sediments would require many
decades to purge themselves to natural levels.
Apart from mercurv remsval by dredging, which has
not yet heen proven succesgful, the appraoch of
sealing off mercury-contauinated sediments shows
prosize as a rehabilitation measure and varrants
farther investigation.

309
Malysis of Toxic Responses in Narine
Poikilotherms

LaRoche, G.; Gardner, G.P.,: Bisler, R.3: Jackims,
P.H.; Yovish, P_P.: Z2aroogian, G.B.; Wational
War. Water Qual. Lab., West Kingston, R.T.

Riocagsay Tech, Bnviron. Ches. (26VZAG) 199-216:
1973

COPPER; ANALYSES; POIKYLOTHERNS: SALTWATER;
SITRILOTRIACETATE; WIA

TAXOKONY: PUNDILUS SPRCENARIA LOPHOGOBIUS
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Chemical Treatment of Netal-Bearing Mine Drainage

Larsen, H.P.: Shou, J.XK.P.; Ross, L.W.
Jour. Water Poll. Control Ped., 65, 1682; 1973

EFPLUENTS; LINE; NMINES; NECTRALIZATION: PH;
SULFUR; COMPUTER SKINULATION; MODELING; BRMOVAL

Heavy netals can be removed fros mine drainage
vaters by a tvo-stage treatsent process involving
lime and sulfide additions. the process has baeen
domonstrated in the laboratory and the field,
using water from Adrainage-~polluted Rocky Mountain
streans. romputer sinvlation of the equilibrius
behavior of metal hydroxides and sulfides is
alequate as a predictive tool for metal resoval.

ao0a
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Concentrations of Some Trace Hetals in Pelagic
Organisas and of Mercury in fortheast Atlantic
Ocean Water

Leatherland, T.M.; Barton, J.N.; Culking, P.;
ficCaxttney, N.J.; Morris, R.J.

Beap~Sea Res, Ocoanogr. Abstr,
679=-669; 1973, August

(DROAA), 20(8B),

ACTIVATION AWALYSIS: AWTINONY: ARSERIC; CADNTINS
CROUSTICEA; PISHESS WERCURY; NRUTRON BEANSS
RUCLRAR REACTYONS: TRACE AMOUNTS; ZINC; SALTWATER

32
prsenic in Narine Pish and Invertebrates

LeBlanc, P.J.; Jackson, A.L.: T.V¥. Beak
Consultants Ltd., Toronto, Ont.

Rar. Pollut. Bull. (WPRBAZ), #8(6), 88-390; 1973

ARSERIC: PISH; CRUSTACEA: CRAB; INVERTEBRATES;
SALTWATER
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Ahgence of Acsute Bffects on Threesplue
Sticklebacks (GASTEROSTPUS ACULEATUS) and Coho
Saluon {ONCORHYNCHUS KISOTCH) Exposed to
flesuspended Harbor Sedfiment Contaminants

Lefore, R.S.: DesVoigne, D.W.: Coll. Pish., Oniw,
Washington, Seattle, Wash.

J. Pish. Res. Board Can.
1260-1282; 1973

(JrRBAK), 30(B),

DREDGING; SEDIMENTS; PISH; TOXICITY; STICKLEBACK;
SALMON

TAXOBONY: GASTEROSTEUS RCULBATUS; ONCORHYWCHUS
KISUTCH

kA1

rffect of Coppar Sulfate Algicide Doses on the
£nergy fetabolism of Cowmon Carp (CYPRINUS
CARPIO) and Goldfish (CARASSSIOUN AURATUS)

Leonte, B.; Inst. Biol, "rralan Sawvaulescuv,
flucharest, Rome

Bul,
1973

Cercet. Piscic. (8CPCB7), 31(1-2), 137-ta4;

COPPER SULPATE; PISH; TOXICITY: ALGICXDE:
RESPIRATION; CARP; COPPER

The O consumption of CYPRINUS CARPIO and
CARASSION AURATUS was depressed by the presence
of 0.1-0.7 »g copper sulfate/L. In the waters.
Death occurred at 2-20 hr, depending on the dose.
The O consuaption decreased stesply folloving

the addition nf CuSO4, reachiing a plateau which
lasted less than 8 hr, and decroased again
thoreafter, leading to the death of the £ish.
Toxicity to €ish might limit the use of CuSO4 as
an algicide. "
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wercary in the Environment. A Global Review
Tncluding Recent Studies in the Delawaro Pay
fegion

Lepple, Y.X.; Delawvare Oniversity, Wewark,
Delaware

WITS COM~73-10620, WOAA-73040201, 76 p
BERCURY; R®VIEW; SALINYITY; SALTWATER; SEDINENTS
GEOGPAPHICAL DESCRIPTYON: U.S. (HE), Delaware Bay

Water samples vere obtained hy boat and at sone
shore stations. Although upper Bay values are
significantly higher than tgone in the lower
portion, no siample correlation exists between
total mercury content and salinity. Espacially
striking 48 the relative high conceatration (0.4
to 0.% ppb mercury) reglon near the center of the
bay. An expected correlation betwean
transparency (Secchl disc seasurements) and
sediment load was not borna out if one assumes
that totel mercury content is directly ctelated to
the amount of particulate matter.

316
Romoval and Recovery of Heavy fotals from Waste
Yater

Lovanjovski, R.: Ptudes ¢t Procedes
D'Assainispesent vuratrcr Epap

Ger., Offen. (GVUXXBX) 2316087 (C 02C), 29 pp.;
1972, #arch

FEAYY WMETALSS REMOVAL; WASTE WATER; COPPER:
CADPHIUM; PALLADIUM; TTN; CONSERVATION:; LBAD;
CYANIDE

37
Raeduct {ion of Copper Toxicity in a Farine Copepod
by Sediment ®xtract

tevis, A.G.7 Whitfield, P.; Pamnarine, A.; Inst.
Oceandgr,., Univ, Rritish Colusbia, vancouver, B.C,

. Lisnol, Ocesnogr, (LYOCAH) 16(2), 324-%; 1973

COPPER; TOXICITY:; COPBPODS; SEDINBNTS; CHELATION;
SALTWATER

TAXOROKY: COPEPODA; CALANOIDA; EUCHARTA JAPONICA

Seawater extracts of marice sediments frox two
aveas vere added to copper-enriched seavater in
which the prefeeding states (ogg, WI, WIT) of
EGCAAPTA JAPONICA (Copepoda: Calanoida) vere
maintained. Survival with the sediment extracts
was greater than without, indicating an ability
of sose part of the extracted saterial to reducs
the toxicity of the copper. "The effect of the
extracts vas compared with that of a synthetic
chelating agent to provide an "equivalent® value.

318
Anaowmalouns Arsenic Concentrations in Chautanqua
Lake

1is, S.A.; Hopke, P.,K.; Dep. Chem., State Univ.
Coll., Praedonia, NY

»aviron. Lett. (EVLTAY) 5(1), 45-51; 1973
ARSENIC; LARES; WATPR: AWALYSIS
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GROGRAPHICAL OBSCRIPTION: U.S. (NE), Wev York
{S¥) Chautaugua Lake

During & preliminiry survey of Chautauqua Lake, a
lake in southwestern Wew York State, levels of
dissolvad arsenic hatveen 3.5 and 35.6 ppb were
measured, Possible relationships batwaen the
arsenic concentrations and other mesasured
parasetars are prasented,
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Health Aspects of Arsenicals in the ®nyironment

Ltisella, P.S.: Long, K.R.; Scott, H.G.

Journal of Environmantal Health, 38(S), S11-518;
1972, March

ARSENIC: CHEMOTHERAPY; POYSONINGS TOXICYTY: WOOD
PRESERVATIVES; SHEEP DIPS; INWSECTICIDES: )
RODENTICIDES: HERPICTIDES: SOAPS; GERMICIDES:
SODINN ARSENITE; LEAD ARSONATE; OCCUPATIONAL
EYPOSURES; SODIUM ARSENATE; DISODYUM MRTHYL
SODIUN ARSONATE; DSNA; DALLIGRASS; CALCIUM
ARSONATE; PREEMERGENCE HERBICIDBS: CACODYLIC
ACID; WRTHYL ARSBNIC ACID; PLAWT?S; SIULVICIDES;
DEPOLYANTS; LEAD ARSEWATE; BRER; SELENION;
TOLERANCE LEVELS; PRSTICINES; CHRONIC; CANCER;
CARCINOGRKS; KERATOSBS: TOBACCO; HAXR; LUNGS;
WATER: GRASSES; LEAD; CANWCER: DERNATOSESS
TUHALATYON; INGESTION: ABSORPTION; SYNPTONS;
SULPHYDRYL GROUPS; GASTROIWTESTIWAL: WAUSEA:
HAEADACH®: VERTIGO: IRRITABTLITY; ARSENIC
TRIOXIDE: THFPRAPY: BAL; SHELLPISH; DRYNKING
WATER: APPLES; NAILS; SKIN; TIWTAKE; EXCBRETION:
SOTILS; TRANSLOCATION: POTATO; AWALYTICAL
PROCBDURES; WRUTROW ACTIVATION ANALYSIS; ATONIC
ADSORPTYION SPECTROPHOTOMETRY; ARSENIC; WATER;
PXSA; SHPLLPISH

A tevicw of arsenic and its compounds as poisons
and sedicines. Arsenic coapounds are used wvidely
in wood preservatives, sheep dips, insecticides,
herhicides, rodenticides, defoliants, etc. go
more thanm 100 different popalation groups have
some possibility of occupational exposure.
Arsenicals may be ahsorbed by inhalation,
ingestion or through the skin. ¢etffects may he
principally gastrointestinal disterbances or, in
others, nervous sanifestations (headache,
vertigo, swelling in joints, restlessness,
frritability, visual disturbances, etc.).
Treatsent of arsenic poisoning involves inducing
voniting, gastric lavage and then a saline
cathartic. .Intermuscular in{ection of
dimeccaprol (BAL) may be used. There is some
quaestion still unresolved, as to vhether arsenic
or its cospounds cause cancar. They do result in
dernatoses and keratoses. Arsenic combines with
sulfhydryl groups so is found in hair, nails and
skin as vell as heing elisinatod in urine and
feces. Small quantities of arsenic compounds may
enter the diet as residues of insecticides on
apples, potatoes, etc. or as resldues of
arsanilic acid growth additives in cattle and
poultry feede (supposed to be discontinued
sevaeral days before marketing). Shellfish and
fish sometimes contain measureable asounts of
arsenic. Water in parts of Argentina contains
enough arsenic to cause a chronic poisoning, but
U.S5. city water is sostly satisfactory in this
respact. nathods of analysis for trace amounts
of arsenic are discussed briefly.
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The State of Cobalt in Seavater and Its Uptake by
varine organisms and Sedipents

Lowman, P.G.; Ting, R.Y.

Part 5f Radicactive Contamination of the Marine
Pnvironment, Proceedings of Symposium held hy the
International Atoaic Pnergy Rgency, Seattle, WA,
July 10-1, 1972 (369-383), 786 p.; 1973

AQUATIC CHEMISTRY; COBALT;: UPTAKE; MARINE
ORGANISNS; RADYONUCLIDES: PHYTOPLAWKTON;
ZOOPLANKTNON; CLANS: CROSTACEA; TRACERS; LOBSTERS:
SPECTPIC ACTIVITY; SHRYAP ,

Two methods, the critical pathvay and the
specific activity approach, have been used to
predict hazacrds to men and other anisals from the
introduction of radionuclides into the marine
environaent. Valid application of the specific
activity method is dependent upon the similarity
of the physical-chemical forms of the introduced
radionuclides and the corresponding natural
element in tho marine environmsent. The present
work is concerned vith the development of methods
for investigating the chenical-physical forms of
naturally occurring cobalt in seavater, the
application of the methods to saavater in
tropical areas and the uptake of the different
foras of the element by marine organisas.
Carrier-free inorganic Co 568 and Co 60 and high
specific activity cyanocobalamin Co 57 vere used
ag tracers for ionic and complexed cobalt.

Stable cobalt in seawater, tagyed with the ionic
and complexed radionuclides, vere preconcentrated
hy standard sethods and analysed for stable and
radionuclide content. The chemical yields for
each form of radionuclide and the amounts of the
different fores which vere found in seavater are
repotted. Uptake of fonic and complexed cobalt
by suspended and bottos sediments and by
rhytoplankton, zonplankton, brine shrisp, marine
clans, pelagic crustacea and the spiny lobster
vere measured. The results show that sigrificant
errors may occur if concentration factors for
maring organisms, based on comparisons of the
stable elenent in seavater and in the living
organisms, are calcalated without consideration-
of the chemical~physical foras of the
radionuclide and the natural element.
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The Toxicity of Mercury in Man and Anizals

La, P.C.$ Berteau, P.®.: Clegg, D.J.

Part of Technical Report No. 137, Nercutry
Contamination in Man and his.Environment,
International Atomic Energy Agency, Vienna,
hustria (p. 67-86), 181 p.: 1972, July

MERCURY; CONTAWINATION; HUMANS; ANIMALS; FPOODS;:
PISH; ADI; METHYLMPRCORY; TOXICITY; POISONI¥G;
INHALATION; BRAIN; WYOCARDIUM; ZIPYD SOLURILITY;
ACUTE; PNPUMONITIS; SYNPTONS; TRENORS; CEWTRAL
NEPVODS SYSTEM; PROTPINURIA; CINGIVITIS:
STOMATITIS; SALIVATTON; MERCURIALENTIS;
HYPERSENSITIVITY; URIWE; BLOOD; ABSORPTION:
MPRCURIC ' CHLORIDE; XIDNEYS; WICE; MERCURY 203;
LIVER; BRAIN: PHENYLNRRCURY; POULTRY; RABBITS:
GUTNEA PYGS3 DOGS$ EICRETION; BIOLOGICAL
AALP~LYIFE: TOXICITY; PHEASANTS; BIRDS; CATS;
REPRODUCTIVE FAILURES; TERATOGENS; MINAMATA
DISEASFE; ATAXIA; PLACENTA; PLACENTAL TRANSFER;
SEED DRESSINGS; ELECTROCARDIOGRAPHY; MERKURAN;
HAIR; BLOOD; DEGRADATION

Exposure to mercury or its compounds may result
in serious intoxication. It may occur among
workers engaged in certain occupations or among
individuals accidentally consuming grossly

o7
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contaninated food. This type of health problem
is nore readily identifiable and usually involves
ralatively small numbers of individuals. On the

‘othar hand, the potential health hazards of lov

levels of mercury in food is of greater concern,
because the symptoms and signs of poisoning might
not bv readily diagnosed and becasse a very large
number of people may be affacted. It is well
docnuented that mercury is present in dif€erant
fooldstuffs, although its levels vary according to
the type of food, backgrouad level of sercury in
the environment, etc. The health hazards
involved in the consumption of such foods depand
not anly on the levels of mercury but also on the
chenical nature of the sercuary compounds bhecanse
they possess different toxicities. Sinca {t is
iwpossihle to completely eliminate mercury fros
our fool, and because its lavels vary greatly, it
i5 imperative that appropriate tolerance levels
of mercury compounds in foods be established for
use by regulatory agencies in order to protect
the health of the consumer. Such tolerances must
be based on proper evaluation of relevant
toxicological and related data. Although a
cansiderable 1literature exists on mercury to
date, thare do not appear to he sufficient
studies vhich permit the assessmant of an |
acceptable daily intake (ADY) for man. This
conclusion has been reached in the toxicological
evaleations of organomercury dompounds as
assassed by the PAO/WHO Joint Meetings on
Pesticide Residues in 1965, 1966 and 1967
(PRO/WHD, 1965, 1967a, 196P) and by the Joint
FAO/WHO Bxpert Committee on Pood Additives in
1966 and 1970 (PAO/NHAD, 1967b, 1970). The
latter, at its 1970 meeting, noted the various
points of toxicological concern (epideaics of
poisoning, the higher sensitivity of the foetus,
the severity and persistence of central nervons
systea damage, and the relation between mercary
expaosare and chromosome breaks in lymphocytes)
and urged that further work be initiated before
an ADY could be established. Heanvhile, it
recommended that mercury contamination from all
sources should be reduced to a minimunm.

322 .
Fungicidal Activity of Some Alkyl- and
Arylcarboxylatocopper (11) Complexes

Lucanska, B.:; Dlahova, M.:; Aulkova, 0.3
Kratsmac-Swogrovic, J.; Dep. Iporg. Org. Chem.,
Pharn. Pac., Bratislava, Czech.

Acta Pac. Pharm., Univ. Comeniana (APPCAG), 24,
29-51; 1973 )

COPPER; CONPLEXES; PUNGICIDES

TAXONONY: SCLEROTINIAS PRYTOPHTHORA: MICROSPORUM:
TRICHOPHYTON; EPTYDERNOPRYTOW H
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A Stuly of the Nercury Content of Pish fros
Various Sources

Luckens, N.8.

Pragented at 11th Annual ®meeting, Society of
Toxicalogy, Hilliamsharg, VA, march 5-9, 1972,
{p. 43): 1972 : o

SEED DRESSINGS; MERCURIAL PUNGICIDES: HBRChRY:
FORGICYDES; OCEAWS: RIVERS; PISH; VATER; SEDINENTS

The mercury content of fish, bottos sediments and
cveceiving vaters from various sources was
deterained, Pish vere obtained from: fara ponds
veceiving drainage frow fields in vhich crops had
been Jrown from seelds treated vith mercurial
dressings; the Great Lakes: ocean fishing
grounds; rivers receiving drainage from farams on
vhich crops had been raised using reeds treated
v¥ith mercurlals; and rivers receiving wastes
containing inorganic mercury. Total mercacy
content of fish tissues »anged from O-2 ppa, and
mepcury content was usually related to the fish
feeding hables, Tn addition, mercury content wvas
not uniform throughout the entire filet but was
related toa the type of musculature from vhich the
sample wasg taken.

328
Mbsorption and Petabollss of Arsenic in Pish

tande, G.; Cent, Inst. Ind, Res., Blindern/0slo,
Norway )

Piskeridir. (worway) Skr., Ser. Teknol. Unders.
(PSTUAW) S5(1-2), 16 p.; 1972 -

ARSENIC: AWETABOLISH: BAINBOR TROUT; EYES; GILLS:
ABSORPTION; PISH; NICROORGANISHS .

i

- On the basis of the results obtained during these
experiasnts it can be concluded that fish ace
able to synthesize both fat soluble and vater
soluble arseno organic compounds fros the
inorganic arsenic in the feed eaten by the fish.
However, this inorganic arsenic plays an
insignificant role as source for the organic
bound arsenic found in fish, The ma7ior part is
gopplied ag Already synthesized'argeno organic
compounds, from lower stages in the marine food’
chaine An accusulation of arseno organic
cospounds in specific organg shows that the
compounds may possibly have a sigeificance for
fish. It is proposed thzt this may be as a
bacterfostatic agent which acts to protect those
regions of fish vhich are especially vulnerable
to attack fros microorganisas. Inorganic arseunic
present in the water will alsgo be absmorbed by the
Eish, but peithev vater soluble nor 1lipid sgoluble
arseno organic compounds could be detected by the
available methods used i{n this fnvestigatian.

325 '
The Synthesis of Pat and Water Soluble Arseno
Nrganic Compounds in Marine and Lisnetic Algae

tunde, G.; Central Institute for Industrial
Resgearch, 0slo 3, Horwvay

Acta Chenica Scandinavica 27, 1586-15%4,; 1973
SYOSYNTHESYS: PAT: SOLOUBILITY: LIPIOSS ARSENIC:

ARSEND~ORGANIC CONPOUNDS; NARINE RYOLOGY:
LINNOLOGY; LAKES: SALTWATER; ALGAE
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Traco Motal Contents of Pish feal and of che
1ipid Phase Bxtracted from Pish Heal

Lunde, G.; Cent. Inst. Ind. Re ., Blindern/Oslo,
Norvay

J. Sci. Pood Agr. (ISPARE), 24(8), h13-819; 1973

LIPIDS; PISH; TRACE FLEMENTS; SELENIUN; PISH
OILS: FISH HEAL
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Analysis of Trace Elements, Phcsphorus, and
Sulfar, i{n the Lipid and the ¥en-lipid Phase of
Salibut (HIPPOGLO3SUS HIPPOGLOSSUS) &hd Tunny
(TROWNOS THYMROS)

Lrunde, G.; Cent. Inst. Ind. Res., 0slo, Norway
Je. Sci. Pood Aqr. 28 (9), 1029-38; 1973

TONA; HALIRUT; TRACE ELENENTS; PHOSPRORUS;
SOULPOR;  LIPXD; PISH; TUFRY; AWALYSIS

TAXONONY: HIPPOGLOSSUS HIPPOGLOSSUS; TRUNWUS
THYANUS
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Temperature Bffects on Nercury Accusulation,
Toxicity, ‘and Netabolic Rate in Rainbow Tront
{SALWO GAIRDWEBRI)

#acleod, 3.C.: Pessah, B.; Preshwater Inst.; Pish
Ras. Board Canada, Winnipeg, NManitoba

J. Pigh Res. Board Can.(JFREAK) 30(8), G85-92;
1973

PHENYLHERCURIC ACETATE; HERCURIC CHLORIDE;
BYOACCUNULATION: NERCURY; TNXICITY; PISH:
NETABOLISM; TEMPERATURE; MEDIAW TOLERAWCE LIMYT,
N

- TAXORONY: SALNO GAIRDNERI

The toxicity of Hg in rainhow trout fingerlirgs
vas related to temperature and cheaical
formunlation of the Hg at 10 deg. C, the 2u-hr TLN
concentration (Medfan tolerance 1imit) for
sercuric chloride was approximately 30 times that
for phenylaercuric acetata. The 96 hr TLN values
for WoCL2 at 5, 10, and 20 degrees vere 0,040,
0.28, and 0.22 mg/hy/?. The veloclity of
sortality vas also linearly related to
tenperature, and temperature directly affected
the accumulation of Ag in the fish nuscle, The
active metabolic rate, increased by higher
tewperatures, vas depressed by HoCl2, and higher
temperatures augmented the depressant effoct.

f
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Toxicity of Lead Witrate to Algae

malanchuk, J.L.; Grenendling, G.K.; Dep. Biol.
sci., State tuUniv. Coll,, plattaburqh, RY

¥ater, Air, Soil Pollut. (VAPLAC), '2(2y, 181-190;
1273

LEAD: NITRATPS: TOXYICTITY; ALGRE

TAXONINY: COSHNARTUN: ANABAEWA; CHLAWYDOMONWASS
NAVICULA; OCHROMOWAS

Lead nitrate vas toxic to 4 species of fresh
water algae grovn in low salt zedium
approxinating the salt concentration of natural
aquatic environments. PEDS0 (concentration
causing a 50% reduction in CO2 fixation compared
with controls after 268-hr exposure) values of S5
npe Pb for COSMARIUM BOTRYTIS and 15-18 ppo Pb
for ANRBAENA 5P,., CHLANYDNWONAS REINHARDTY, and
HAVICULA PPLLICULOSA vere calculated for 1-2 =l
samples containing 0.12-0.58 ng Aary cell wt./sl.
the high surface: vol, ratio for C, COTRYTIS may
account for its increased gsensitivity.
Concentrations of Ph(¥33)12 up to 30 ppm 4id not
fnhibit G2 fixation 4in OCHROMONAS MALWANEBRSIS,
tut ovroduced a concentration dependent icrease in
02 fixation.
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Copper Nicronutrient Requirement for Algae

manahan, S.P.; Saith, #.J.; hep. Chea., Univ.
vigssouri, Coluwbia, WO

snviron. Sci. Technol. (ESTHAG), 7(9), 829-8331;
16713

ALGAE; COPPPR: NWUTRITIOR
TAXORONY: CHLORELLA; OOCYSTIS
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fleavy fetal Ton Tnteraction and Tramsport with
Synthetic Complexing Agents and Detergent
rhosphate Substitates in Aquatic Systeas:
Completion fept 1 Jul 7 1-30

Manahan, S.®.; Saith, #.J.; Nisgouri Water
Resources Pesearch Center, Rolla

wissouri Water Resources Research Center, Rolla;
PR 213 252/0; Contract NI-14-01-0001-3525;
ronitoring Agency Rept Ko, ¥73-02112,
OWRR-A-0U9-#0 (1) 3 Proj NWRR-A-089-H0; 198 p.:
1972, August

T0N SRLECTIVE ELECTRODES; WATER; POILUTION
PFPECYS; PLANTS; ALGAL GROWTH:; DETVCTION; PCTPLT
COMPUTER PROGRAH; FORTRAW 8§ PROGEAMNING LAWGUAGE;
DETRRGENTS; ALGAE:; NUTRYENTS; COPPER; WATER
ANALYSIS; EDPTA; CHELATIO¥; TRACE BLENENWTS:
CHLOREBLLA; ELECTRODES: RUPPERS; CHENISTRY:
CALIPRATION; LEAST SQUARES MPTHOD; COMPUTER
PROGRANS ¢ POTENTIONRTRIC ANALYSIS:; PORTRAN

kA
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Chelation and Olation Reactions of Hotal Ions in
Mqueous Solution. Final Report.

Nartell, A.P.; Texas Agricunltural and Mechanical
Oniv., College Station. Dept. of Chemistry

Taras Agricultural and wWechanical OUniv., College
Station. Dept. of Chemistry, Contract At
(40~ 1=3621; ORO~=-3621-19; 1973, June 15

AQUBOUS SOLUTIONS; CALCIUM: CONPLEXES; CHELATESS
CHEMICAL REACTIONS; OALTYON; COPPER NICKEL:
POLYNERTZATION; THORIUN; CRAWXUN; URANYL COMPOONDS

EEY ]
Chelation and 01ation Reactions of NMetal Ions in
Aqueous Colugition

Martell, A.P.; Texas Agricultural and Mechanical
Univ., College Station. Dept. of Chesmistry

ORO-1621-19, Contract AT(40-1)-3621, 7 p.

A summary of vork performed duriny a five-year
contract period is presented. Pour areas of
genecral study include the chelation and olation
of metal ions, new aultidenate ligands, mixed
ligand chelates, and the structure determination
of watal chelates in solution. Papers that have
been published ave listed,

334
Plemental Composition of Plankton

Martin, J.H.; Knaoer, G.A.; Hopkins Mar. Stn,,
Stanford Univ., Pacific Grove, California

Gaochie. Cossochim. Acta 37(7), 1639-53; 1973
PLANKTO¥ S NINERALS; TRACE ELENEHTS
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nercury Uptake by Poly Aliue-Ca:bohydtutes

Masri, X.S.; Priedman, ®.
Eaviron. Sci. Technol., 6(8), 735-T86; 1972

UPTAKE; POTATCO; CHITOSAN; STARCA; CELLULOSE;
DISTRIBUYTION; MBRCURY; POLYANINES; NITROGEN:
HERCURIC CHLORYDE

Chitosan (deacetylated chitin), other polyamincs
derived f£rom cellulose, polyanines derived from
dialdehyde starch, and poly (asinostyrene) bind
sercary in large amounts from water solutions of
Agctl2. In contrast, unmodified starch and:
cellulose adsorb very little aercury, vhile
chitin (vith acetylasin groups) binds wuch -less
than chitosan. 1In several instances the
adsorbeats bound more than one atosm of mercury
per nitrogen and more than their ovn weight of
mercury. These results show that amino groups in
natural and synthetic polymers are effective .
binding sites for mercuric chloride and point
firgt to the possible utility of such polymers as
adsorbents for mercury, and second, to the
possiblae role of natarally occu::inq polyaraine
polyamers in the distribution of sercury 1n the
envitonnent.



72
336

336
Selected Metals in Sedinents, Water, and BPiota in
the Illinoisg Wiver -

Mathis, B.J.: Cuunings, T.PF.3 Bap. Biol., Bradely
tiniv., Peoria, ILL.

J. Water Pollut. Contr. Yed., 95(7), 1573-83; 1973

SEDTMENTS; CHROMTUN; RIVERS; TUBIPICIDS; CLANS:
vISHs COPPPP; NICKEL; LBAD; LITHIUM; ZIHC;
COBALY; CADNION :

The Yllinols River has been receiving domestic
and industrial wvastes from Chicago and other
cities located along its shores for years, and
the drastic decline in hiotic diversity has been
well documented. In the present study an atoaic
absnrption spectrophotometer was utilized to
deternine the concentrations of copper, nickel,
lead, chromium, 1lithiue, zinc, cobali, and
caimins in vater, bottom sedisents, tubificids,
clams, and fishes taken from the I1llinois River.
The hottom-dvelling tubificids and clams closaly
reflected the concentrations of metals found in
hottos sediments, A concentration gradient
ranging froa highest lavels in worws,
intoernodiate levels in clamws, and lovest levels
in €£ish fillets was observed for copper, nickel,
lead, chromium, lithium cobalt, and cadamium
(Pigures 2 and 3)., <%inc, hovever, exhibited a
partisl reversal of this trend. It was pregeant
in highest concentrations in class, at
intermediate levals in vores, metals vere more
highely concentrated i{n hottom sediments. The
water component of the river exhibited the lovest
ggn::ntrution of metals vith the exception of
thiun.

337
Blectrolytic Recovery of Zinc from
Zinc~-Containing Waste Hater Daeposits

Watspaw, A.I.; Sinev, 0.P.: Rossinskii, W.P.;
uxr. Inst. Tnzh. vodn, Khoz., USSR

Rhim. Volokna (XVLKA4), 15(8), 28-29: 1973
7IHC: RECOVERY; WASTE Iﬂl'&‘lﬂ: WATER
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Nercury Inhibition on Lipid Biosynthesis in-
Preshwater ?lgae

Matson, R.S.; Mustoe, G.R.: Chang, S.B.

Bnviron. Sci. Technol., 6, 158; 1972

MERCURY; MPTHYLWNERCURY; BIOSYNTHESIS; LIPIDS:
GALACTOLIPIDS; CHALOROPHYLLS: PHOTOSYNTHESIS:
INAIBITION: ALGAB; MICROORGANISNS; CHLOROPLASTS;
PRESHWATER

TAXONONY: ANKISTRODESHNUS BRAURII; EBUGLENA GRACILIS

Morcuric chloride and sethyl mercuric chloride
inhibi ted tho biosynthesis of lipids, espacially
galactolipids and chlorophylls in
phorosynthetically grown freshvataer algae,
ANKYSTRODESMUS BRAONYYI and EUGLENA GRACILIS.
‘three and one~half parts per million of mercuric
chloride gave 50% inhihition of galactolipia
biosynthesis, 98% inhibition, of chlorophyll
synthesis in A. BRAUNTI, and a slightly ssaller
degree of inhibition in B. GRACILIS. Also ps
of methyl mercuric chloride caused 86% £nh1b£tgcn

of galactolipid blosynthesis and 98% inhibition
of chlorophyll biosynthesis in A. BRAUNII, Both
mercuric ch{otlde and methyl mercuric chloride
strongly inhibited the qnlactos{l transtaerase
activity for the galactolipid biosynthesis in the
chloroplasts isolatad from BOUGLRNA cells and
spinach leavas.

339
Phenylmarcuric 2Acetate: H#etabolic Conversicn by
niccoorganisns

fHiatsueuca, P.; Gotoh, Y.; Boush, G.N.
Science 173, #9-51; 1971, July ‘

NICROORGANYSNHS: PHENYLWERCURIC ACEBTATE:
DIPHBNILIIERCORY; ORGANONERCOURYIALS: METABOLISH

Phan ylaercuric acetate, an organosarcarial that
has been videly used as a fungicide and
slimnicide, vas found to be metabolized quickly by
soils and aauatic microoxganlsms. 0One of the
nafor matabolic products was identiffied to the
diphenylmercury. In none of the cases has a
mathylunrcury derivative been found among the
aicrobial setabolic products of phenylmercuric
acetate,

3a0
ractors Influancing Tranalocation and
Transforsation of Mercury in River Sediment

Matsuaura, P.: Gotoh, Y.: Boush, G.M.; Dep.
Pntowol., Univ. Wisconsin, Madison, W

Bull, Pnviron., Contam. Toxicol. (BECTA6) 8(5}),
267-272; 1972

NERCURY; TRANSLOCATIOR; RIVERS; SEDIHENTS;
TRANSFORMATION: HICROORGAHISHS: ORGANIC MATTER; PH

Thraee factors contribute to the release of
mercury into vater: alkaline pH, the organic
content of seliments, and microorganisss. Such
processes are not necessarily directly related to
sethylmercury formation. The most profound
effact, in teras of iancreased mercury level in
waters, was observed vhen the pH of the system
vas increased anbove 7. Yt appears that the
release of mercury into water from sediments can
be controllad by two factors: the first being
its relation to orgaanic matter at high pH, and
the second the changes in the state of mercury
iteelf a¢ high pH. The degree of influence of
microorganisms on the fate of eercury is not
clear. Tn one experiaent considerable wicrobial
growth was associated with high amounts of Hg in
wvater, microorganisas were {solated, incubated
with 203HgCl2 for 10 days, cells harvested
through centrifugation, and in all cases,
sicroorganisas absorbed almost all of the
available dg.

3a1
Pffacts of Dissolved Zinc on the Gills of the
Sticklaback GARSTEROSTFRUS ACULEATOS

natthiessen, P, Brafield, A.B.: Queen Elizabeth

Coll., Univ. London, London, Bngland

J. Pish Blol. (JPIBA9), S5(5), 607-613; 1973
ZINC; TOXICITY; PYSH; GILLS; CALCIUN; STICKLEBBACK
TAXONOMY: GASTEROSTEUS ACULBATUS
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Cation Exchange Capacity and Bxchangeable Netalse
in a South Florida ¥Uatarshed

mattrav, H.C.3 Plorida State tniv., Tallahaassee,
PL

Untv. “icrofilms, wnn Mrbor, Mich., Ocder Wo,
73-11, 320, hiss. Abstr. Int, B 33{11), S820-21;
1973

u3
Trace Elesents: R Growing Appreciation of Their
vffectr on fan

%augh, T.H., ¥°7
science, 181, 253-256; 1973

PHARMACOLOGY; PATRANLOGY; HUNANS:; POPULATIQWS:
TRACE ELEWERTS ; HEALTH:; AETABOLYSH; DUSERSE:
LETHALYTY

The pharmacologic and pathologic effects of
noreaz, below normsl, and aelevated levels trace
clenents in kumans and Eopulattonu recently has
brcoge a great concern in the sedical and
scinnt{fic conmanity. Abnoraally high, or low,
concentration of certain trace setals in husans
ray interfere with metabolic processes to the
extent that disense, or death, say occur.
Furthar stndies will undoubtedly reveal startling
facts concerning the cssentiai (beneficial) and
harmfal interactions botweer trace elesonts and
husan health.

3a0

Watarsl Content of Chromium (64) Ion in the
nrinking vYaters used hy the Inhabitants of a
Bulgarian Village

mautnye, G.3 Lichey, W.:; fKenova, M.: Nancheva,
V.; Yvanova, S.; Zakharieva, V.3 Zakharieva, Z.;
Gaorgieva, E.; Yasilev, ¥.; Obedin.
vauchnoirsled. Inst, Khig. Okhr. Tr., Sofia,
Pulqgacia

Khig, 2draveuvpazvane (KAZDANY), 16(Y), 82-87; 1973
CHROAYUN: DRINKING WATBR: VYATER

GEOGRAPHICAL DESCRIPTIOH: Bulgaria

S
Toxicity of Wethyl #Mercury for Steelhead Trout
Speran

McIntyre, J.N.; Oreqgon Cooperative Fishory Onit,
Oregon State University, Corvalis, Oregon 97331

L3
Bulletin of Bnvironmenta) Tontamination and
Toxicology 9(2), 98-99: 1973

STEEYTHEAD TRNUT; TROUT: NPTHYLNERCURY; CHLORIDE;
SPERN; PERTILITY; FISH; WERCORY; GEWETIC RPPECTS

TAXONONY: SALNO GAIRDNEPY

73

ang

In a study designed to determine the genetic
effects of marcury toxicity for steelhead trout
(SALUG GAYRDUERI)} it becam®o nocessary to
dotaeraina the concentrations of methylgercuric
chlorida that would reduce sperm viability. The
percentage of aggs that werae not fartilized at
each concentration of mercury indicated that
concentrations of 1.0 ppe and greater reduced
apera viahility as comapared to the control. The
oxverisental design A4 not permit studies of the
chronic effocts on spers of lower concentrations
of mathylmercury; however, the extrame
sensitivity of steelhead spers to a level of
mercury that often occars in fish tissue vas
avident.

346

Tnvastigation of Some Pactoras in the Biocheamical
Conversion of Mercury Pollutants %o Toxic
Wethyl-nercury Bffected by Ricro-Ocrganisas in a
Narina Sedimant; Research Rept. Report on &
Trident Scholar Profect

Rekinney, W.; Waval Acaldesy, Annapolis, D 285600

Report Wo. USHA-TRPR-32; Nonitoring Agency Rept
¥o, 18, 98 p.: 1972, Way 19

WERCDRY; RARINE BYOLOGY; HICHDORCANISMS; REVIEW;
SOLUBILYTY; TOXICITY; CHENXCAL ANALYSIS: GAS
CHRONATOGRAPHY; ATONIC SPECTROSCOPYS
WICRNOGANISNS: ANALYSYIS; SPECTROCHEMICAL
ANALYSYS:; TRAGE ELEMENTS: ORGRVONBACURIALS:
WETHILMERCORY; CHELATION

The alm of the investigation was to f£ind some of
the factors involved in the conversion of mercury
pollatants to toxic methyl-mercury by
wicroorganisps in marine sediments. Research
resultad 4in tho definition of the two primary
probless: nodeling and analysis. A successtul
modeling technique was then daveloped, after
restrictions in design vere found desirable., A
succesaful analytical techniqgue, which had not
besan apnlied as such to blological sasples, vas
developad and used with good results. These twa
solutions wore then combined &n an investigation
of the conversion factors: pollatant type and
level: conversion time; sovesent of water over
the sediment (reszoval of Se-HG produced)s
chelation: eutrophication; and oxygen content of
the uvater above the sedisent,

367
Purification nof Industrial Solutions and Waste
Vaters at the Balkhash Hydrometallurgical Plant

dekler, L.I.: Gorodeotskii, N.X.; Zinkovskii,
V.4.5 Porubaav, Y.P.; Kvyatkowskif, A.N.3 USSR

Tsvet. Netal. (TYATAX)}, 7, 51-54: 1973

NETALLURGY: DETOXIFICATION: XYNDUSTRY; WASTE
WATEHNS: RRNOVAL
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Effects of Sublethal Amounts of Cadmium and
Mercury on the Netabolism of Zinc 65 by
freshvater Pish

Merlini, M.: Argentesi, ¥.; Brazzelli, \.:
nreqiony, M. Pozzi, n,

Part of PUR-8A00 4.f.i.e., International
Syaposium, Padioecology Appited to the protection
of man and his Tnvironent, Wome, 1971.
froceedings. Aeld Roma 7-10 Saptember, 1971,
Luyesburq (Cosmission of the Furopean
Coumunitiesy QH 5835 158 1971, (1327-44).; 1972,
ny

CApHYUM; ?7r3H; PRESHWAFBR; MERCURY; METADOLISN:
SADTOMUCLIDES; KINETICS: RESPOWSE; ZINC RS53
AQUATIC BIOLNGY; RADYOACTIVITY; RADIATION
EPPECES: RADYATION: NUYRIEBWZS; 21INC;
NICRONUTRIENTS: LAKES

'

TAXONOMY: LEPONIS GIBROSUS

Tt ig known that aquatic envirionments which
receiye nuclear reactsr effluents contain the
neutron-induced radionuclide zinc-65. s a
tesult, aguatic arganisss are exposed ¢o a
radioactive essential sicronutrient known to be
physiologically important. <Thus, radiozinc
entars into the metaholic pools of thess
organiams Just as its stable counterpart. Racent
studies utilizing 652Zn have helped delineate the
tlological vathway of this essential element for
a botter understanding of mineral metabolinm and
the fate of this important nuclide in an edible
freshvster fish, LEPONXS GINBOSUS, L. from Lake
Bagoisre (northern Tealy). In addition,
increased industrial and agricultrual pollation
makes argent studies of the eoffects of heavy
uatals on vital physiological proresses. Cadsiun
and wevrcury are tvo of the heavy ketals
frequently eoncountered as pollutants of inland
woters and they affect the norsal behavior of
zinc fn freshwater fish. The resuits of studles
condutted on the effects of sublethal quantities
of CA and Fg on the metabolisam of Zinc-65 in
LEPONIS GIBBOSUS will be presented and 4iscuased,
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369
zaad and Cadmius Distribation in the Particulate
Bffluent from a Coal-Pired Roller

Mervin, Predrick

Dissartation, The Univ. of Yova, Order Wo.
73-699, 17% pages.; 1972

LERD:; CADMION: DISTRIBOTION: EPPLURUTS{ POWER
PLANTS: COAL; VERYLLIUM; BATSSYONS: PARTICLE
SIZE§ ATONIC ABSORPTION SPECTROPHOTOMETRY;
RESPIRARLE PRACTION

This otudy vas designed to evaluate the total
enissions and the distribution of concentration
vith particle size for cadmius and lead in the
particulate effluent from a coal-fired boller,
particular attention vas given to the
concantraction and amounta of these saterials in
the vaespirable size range (less than S m).
Additional information vwas obtained on the
distritution of berylliua and other alements in
the particulate effluent. vParticulates wore
collected using a sampling train which consisted
of a 1os Alapos Scientific Lsboratory siniature
cyclane folloved by a six stage Andersen Saspler
folloved by an inline membrane filter. After
collection, the varlous size rances of
pacticuiates were analyzed gquantitatively for
cadaiua aud lead, usiang atomic absorption anq for
berylliue osing fluorescence asission
spectroscopy. Thase analyses shovad that Che
lacgast amounts o€ cadmiue and lead were in the
respirahble aize fractions. An iacrease in
concentration vith decreasing particle sizd vas
also ghows for lead and cadafum. The lisitea
nusher of gamples analyzed for beryllium
indicated that there vas not an increase in
concentration in the sealler particulate size
fractions of the sasples.

asn
Soma Remarks on Mercury as an Aquatic Pollutant
and 1ts Iaplications

fietetinen, J.K.: Departaent of Radiochemistry,
Univarsity of Aelsinki, Helsiuki, Pinland

Part of Radiotracer Studies of Chemical Residaes
in rood and Agricultare. Proceedings of A
Cosbined panel and Research Coordination
committee, Tnternatfonal Atomic Pnerqy Agency,
Vienna, 61-68; 197% .

HEBRCORY; WATER; CONTANINATION; TRANSFORMATION;
HETHYLHERCURY; PISH; SWORDPISH; TUNA; ROUNA®S;
BLOODS HATR; TEMPERATURE; BIOLOGITAL RALP-LIPR;
AETABOLISH; PRESAWATER

The cheaical transformation of mercnry in nature
and the eventual mechanisas of setkylation of
sercury are discussed. HNercury lavels i{n warine
fish, especially tuna and swordfish fros
diffarent vagions and in fresh-rater fish ave
ravieved, The effect of temperature on the
biological half-time of methyl mercury in fish is
described. Recosmended concentration limits of
sercury in £ish in the USA, Canada, Japan, Sweden
and Pinland are preserted. The correlation
betveen methyl-mercury cossuaption and Hg-level
in blood and hair, as vell as the differencos of
the metabolism of methyl mercury and inorganic
mercury in san are discussed.
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oynawics of Ahsorption Rates, Endogeneous
Pxcretion, Tissue Turnover, and Homeostatic
control Mechanises of Zinc, Cadaium, ®anganese,
and wickel in pusinants

#iller, ¥.J.; Dep. Dairy Sci., Univ. Georgia,
Athans, GA

Yed. proc,, Yed. Aser. soc. Pxp. Biol. (PEPRA7)
312¢8), 1915-20; 1973

REVIFH; TRACE ELENEHTS; MANGANESE; ZINC; CADMIUN:
NICKEL: TISSURS; RUNINAWTS; ABSORPTION:
FXCPETION; CORTROL NECHINSISH; ANTHALSS NANMALS;
CATTIE; WTLK

sMeer reaching the ruminant duodeus, zinc and
sanganess are abhsorhed quite rapidly, with
transfer froms intestinal mucosa to blood as the
razte-limiting step, After absorption, sanganese
turnover rateos in sost tissues ara much more
rapid than those for zinc, but the rate of each
decreisas with tise, both totelly and a a
percentage of that retained. '*his injdcates that
inreasing proportions of zinc and manganese are
in tiscnes and combinations that hold theam with
high affinity, Althounh alvays lov, cadsius
turnover is extremely slov after the first fev
days, Rhsroption change appears to be the major
seans of zinc homeostasias, with endogenous

excret fon (an3y milk {a lactating cous) making
some contribution. In contrast, variable
endogenous excretion is of major and perhaps
dominant importance in sanganese homoostasis,
vith differences in absorption probably playing a
lesser role. ¥Normally, a cadsium setabolic load
doms not naterially atfect total absorption or
endogenous excretian of a ralioactive cadmiun
dose. This absence of hoseostatic control is in
sharp contrast to sanganesza and zinc, Hovever,
littl2 cadeium is absorbed: most of that absorbed
is retained for a very long time. #anganese and
nickel absorption norsmally appear to be quitc
low: hovever, with the newhorn calf, high
manganese ahsorption valnes have heen obtained.
#ilk zinc contant is sopevhat related to dietary
intake, but the variability in =ilk is far less,
with as puch as 18% of dietary zinc golng into
oilk of cows fed a lov zinc diet and as little as
0.8% with high zinc intake. Although the data
are far less adequate, ruminants appear to have
some honcostatic control of nickel. Regardless
of the route or sechainsisa, homeostasis of zinc,
sanganese, and nickel probadly is a raflection of
changes a% the tissue level. The patterns of
change vary greatly among tissues for each
elesent, stqgesting very different homeostatic
control mechanisas, .

352 - N
Ainding of Silver sulfadiazine to the cellular
Components of PSEUDOMONAS ABRUGINOSA

®odak, S.M.: Pox, C.Il.: Dep. Surg. Microbiol.,
Colusbia Univ. Coll. Phys. Surg., New York, WY

Riocham. Pharnacol. (BCPCAG), 22(19), 2391-2804;
1973

SIIVER; SILVER SULPADIAZINE; PSEUDONONAS: DNA:
BACTERYA; CHENICAL BONDS

TAXOKONMY: PSEUDONONAS ABRUGINOSA
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Bffect of Tewperature Variations on Growth,
feproduction, Amino Acid Synthesis, and Pat and

‘Sugax Content in ULVYA PASCTATA Plants

Mohsen, A.P.; Wasr, A.H.: tMotwalli, A.fN.3
Alexandria University, Alexandria, United Arab
Republic .

Hydrohiologia (AYDRB8), u2(d), 851-u60; 1373

ULYA$ GROWTHS TENPPRATJIRE BPPECTS: ALGAE; MNETALS:
ANTWN ACIDS; LIPIDS; $UGARS; REPRODUCTION:
SYNTHESTS ’

TAXONOWNY: ULYA PASCLATA

354
Diffarentiatiol uf Chemical States of Toxice
Species, Egpecislly Cyanide and Copper, in Water

wontgomery, A.C.:3 Stiff, H.J.

Intexnational Sysposiuas on Identification and
eagurement of Tnvironmental Pollatunts, Ottawva,
ontario, Canads, 375-379; 197%, Juna 16-17

TOYXICYTY; CHENISTRY; CYAWNIDZ: COPPEIl; CARBON
DIOXIDE; ANNONIA; CHRONIUM; HYORGGE™ CYANYDE;
ANTING ACXDS; POLYPEPTIDES; HUMUS; NPTRODOLOGY:
AWALYSTS

The toxicity of some substances fo £ish is
governed by cansiderations of chamical
egquilibirue. Thus it appears that carhon
dioxide, ammonia, and hydrogen cyanida are toxic,
vhereas the fors vwith wvhich they ara in
equilibrius are not. A nomogram for the
calculation of the proportion of free amsonia is
presented. Hydrogen cyanide may be in
egqailibrinn with metallocyanide cotplexes as well
ag with cyanide ion. The oequilibrin involved and
the sethods of analysis avajilable for free
hydrogen cyanide ara discugged. Hexavelent
chrouius is present in vater a3 chromate and
hydrogen chromate in equilibrium. Copper forus
soluble complexes with cacrbonate, aaino-acids and.
polypeptides, husic sudstances, and cyanide, A -
large fraction of the copper presenot is often is
suspension. Nethods of analysis to differentiate
the soluble sitates of copper, and the '
{implications of this analysis, are discussed.

355
Plumbosolvency of Waters

Boore, M.R.
Wature 203, 222-223; 1973

LEAD; PLUMBOSOLVERCY; DRINKING WATER; PH3
TEBPERATURE; PIPES; SOLUBILITY .

Lead poisonings in the Clasglov area resulting
froam use of lead vater pipes in buildings caused .. .
the authorg to investigate the effects of various
factors on the plumhonolvencies of waters. It :
was found that pluambosolvency increased
considerably outside the pH range 6 to 8.
Plunbosolvency increases exponentially with
temparatue up to a saximum temperature ezamined
(60 degrens C). . : - .
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Gastrointestinal Absorption of Different
Cowpounds of Cadeinu-1158 an the Effect of
vifferent Concentrations in the Pat

moore, W.J.3 Stara, J.P.; Crocker, W.C.; Hatl.
“nyiron. fes. Cent., Bnviron. Prot. Agency,

Cincinnati, ohio

pPnviron. Res. (ENVRAL) 6(2), 159-164: 1973

"RFATS ¢ ABSORPTILON; CADAIU® 115M; CHLORILSZ;
ACETATE: SULPATES: RETEWTION: DISTRYBOTION:
CADHIUN: GASTROINTESTINAL ABSORPTICY;
CONTANTNATIONW - .

The ahsorption and retention of three difforent
compounds of (V15K) Cadaiupm -and the effects of
variations in concentration vere studied in
femnle rats. After n single oral dosa, the
chloride, sulfate, and acetate fores ¢f (115M)cd
aid not significantly influece the absorption,
retention, or distrfibution of the (1150)Cd in the
tisgues. The only organs containing significant
anounts of (115H)Cd vere the liver, kidney, and
gastrointestinal tract. Ttncreases in
concentration of cadniom resulted in more cadmium
veing absorbed from the gastrointestinal tract,
although the amount absorped vas not proportional
to the increase in concentration.

87
cadmioe Enrichmsent in Weckar Pish

. Muellar, G.: Poerstner, U.3; Lab.
sedimentsforsch,., Univ, Heflderberg, feidelberg,
Gersany

¥atureissenschaften (WATWAY), §0(S5), 258-259; 1973
CADHIOMN: YISH; LIVER
TAXYOWINY2 LEOCYISCOS ROTILIS

The (006) cadmium content of the liver anii flesh
of leuciscus rutilis captured in the Neckar River
near the mouth of the Bnz (Germany) was ,LEQ.S690
and .LEQ.260 PPB, Resp., which was 190- and
s2-vold, respectively, higher than i{n fish
captured in the same river near Dilsberg. The
former fish vere not sultable for human food.

358
Application of Plotation for the Treatment of
Waste Hater

wokai, S.; Pac. Png., Kyoto Univ., Ryoto, Japan
Hyomen (HYWMNR7}, 11(3), 129-188; 1973

REVIEW; PLOTATION; WASTE WATERs HEAVY WETALS;
WATER

359
Electron Microscope Autoradlography of Kidney
after Administration of (210)Pb in Mice

Murakaei, M.:; Hirosava, k.; Department of Pudblic
. Health; Department of Anatomy, Paculty of
wedicine, University of Tokyo, flongo, Tokyo 113

Natura, 245, 153-154; 1213

PLECTRONRICROSCOPY: AUTORADIOGRAPHY:
BIOACCUNMULATTION; LEAD; LEAD 2105 LEAD 2183
RADICACTIVITY: RADIOACTIVE FQUILLIBRIUN;

. CYTOPLASH; EPXITHELIAL CELLS: AMICE; ANIWALS:
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KIDRBY; ETTOCHONDRIA

Plectron nicioscopic autoradiography vas used to
demonutoi.s the precise locaiization of (210)Ph
in som® urganelles in the tabular epithelial
=alls ¥ ¢he mouse kidney. Male mice ware
lafen*:c L traperitoneally vwith a soluti{on
Tontaint-: (2W)pb, {(2V0)Bi, and {218)P0 in
radtovriies aquilibicas.  In the epithetinl
vells, tors than half of the grains were found on
mitochond:la and about third in the cytnplasa,
half ot wilch vere associated with cytoplasmic
Benbrasvs. Peyw grains wera located in the nuclei
of epitic:.ial cellas. Accumalation in the
aivacksiSvin and cyteplass occurs within thircty
ain, «Z yz 4ts adainistration. The cytoplase as
vell o vud anmbranes, seem ¢o be invovled {n the
iceorpuravican and transport of lead,

360

Adisrption-Desorptioa Pquillhria of Some
Radionaclides in Sediment-Presh-vater and
Sediment-Seavater systeas

Nurtay, ¢.¥-; Murcay, L.

Part of Radioactive Contamination of the Parine
Pnvironnenc, Proceedings of Sywposium held hy the
Iptorastional Atoaic Erergy Agency, Seattle, Wa,
July 10-18, 3972 (105-122) 788p.; 1973

ADSORPTION: DESORPTION; SEDIMRNTS; PRESAVATER:
SEANAZER; SALTWATER; RADIONUCLIDES; COBALT;
COBALT 508; ZINC; ZINC 65; STLVER 110M; PR

Knowledge of the behavior of radionuclides in
estaarine environments is required in the
understanding of their regaulation in coastal
arcas. The present paper describes axperiments
that were carried out to investigate the uptake
of cacrtain radionuclides on fresh-vater scdiments
in rivar water (adsorption) and their subtiequent
releagse fros the sediments to the seawater
(dasorption). It vas found that for the
radionuclides studied, (60)Co(m)s (*5)Zn,
(110)Ag{m) , their behaviostr was vary individual.
Laboratory tesultz suggest that certain factors
strongly affect the adsorption-lesorpticn
charactoristics of the sediaent. The influence
of isportant factors such as the pH of the river,
estuary and seawater, the concantration of
sediuent and trace element in tha river vater,
the speciation of the trace element, the
mineralogy of mediment, the formation of
particnlate material in the river vater and
floculation of this by sediment in the estuary
and sea, and salinity effects on desorption, are
discussed. Prom a knovledge of these factors, it
is possible to predict, as a first approxinmation,
for a glven sediment the amount of radionuclide
that will be taken up by a given veight of
fresh~vater sedipent in a very simple river
systeam under eguilibrium cond{tlons. Hhen this
sedieent Teaches the marine envivonment the
ancunt of desorbed radionuclide can be
calculated. An examplc of a pradictive
calcuation for adsorption desorption of var river
sedinent is given for conditions of pH, sediment
load and tracer concentration that are typically
found in this system.
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Argenic Oxtidation State in the Presence of
microorgani sms, Pxamination by Differential Pulse
Polarography

%yers, D.J.; Haimbrook, M.R.; Otseryoung, J.;
Rorrison, S.%.; Dep. Chenm., Coloralo State Unlv,,
Port Tollins, Colorsdo

fnviTon. Lete, (FVLTAY), 5{V), S3~-51; 1973
ARSENIC; NTCROORGANISMS: OXTDATIOR: POTAROGRAPHY;
OYYACIDS: SPUAGE; BPPLORRTS

TAYOHINY: PSEUDORONWAS FLUORESTENS

nifferential opulse polargraphy was used to

monf tor changes in the oxidation state of arsenic
when arsenic oxyacids were acted upon by
slcrosrganises. Arsenite ig chasically altered
in rav sewaqe, act{vated gludge, and secuage
effluent unler aecrobic conditions; it was shown
that in the presence of oxygen, sctivated slalge
oxidizes arsenite to arsenate. Activated sludge
under anaerobic conditions first reduces arsenate
to arsenite, Mt longer times the arsenite
apparantly ¥s further reduced. Aerchic cultures
of PSECNONOMAS PLUNAPSCENS also raduce arsenate
to sreenita,

362
feavy Wetals in Wastewater and Treatment Plant
Pffluents

ytelka, A.T.; Cezacher, J.S.: Guggino, W.R.:
Golub, H.

Jour. Water Poll, Control Ped., 85, 1859: 1973
REMOVAL:; WASTBWATER; SEWAGE; EPPLUENTS; ANALYSYS

the findings of the Ynterstate Sanitary
Cosmisssion’s (New York, Wew Jersey, and
Connecticut) routine heavy metals analyses of
nunicipal wastewater treatment plants is
vresented. The results show tha' aany plants
receive and discharge heavy metals above pradent
lipits. In order to mininize the harwful effects
of thase heavy setals, state-of-~the-art
techniques must be implemented to achlieve as
close to 109 percent removal as is possible
before these netals enter the sewer systems allow
vastevater to by-pass trestment plants and
dischirge, unt¢reated, directly into the receiving
VALSTWAYS.
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Analysis of Some Inorganic Constituents in Well
Wataers and Thelir Sediments

wanda, R.5.; Kapoor, Krishna; Pluoride Study
Unit, Dent. Coll. Hosp., Luchnow-3, Ottar
Pradesh, India

Indian 3 me’ Rec 60(6), 989~952; 1972

ANALYSIS; ELENENTS; KUTRYERTS; PLUORIDESS
PROSPHATE; “AGRESIGA; CALCTON; CHIL.ORIDE;
AARDWESS ; SRASHWAL VARTIATTORS; WELL WATERS;
UATER; SEDINERTS

GECGRAPHICAL DESCRIPTION: India

#prl]l water sasples (100) were analyzed for their
contentg of fluoride, phosphate, ¥g, Ca, chkloride
and hardness or wach of the 3 geasnnz to
discover if there vore difforences in the
concantration of these constityents in the
sedisentod asnd respective clear samples. A study
of seasonal varfation in sediments and clear
samples was fancluded, All these constitneunts
vere significantly greater in the sedisents than
in the clear =manples in the sumser. Flaoride in
the sonsoon and fluoride, phosphate and fig in the
wvinter sedizeat sawples vore siqnificantly
higher. Anulesis of var{ance applied to the data
rivealed significant seasonal differences for
aach constituant. The conteat of these
constituants vas highest during the susser season
in hoth the sadisent and clear vater samples than
during the winter and the sonsoon.
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Toxicity of Load Mitrate {n the Carp
(CYPRIWICARPIV), Data on the Hodificationy of
the Nuclaoprotein and Carbohkydrats fletaboliss

Nachonne, J.P.; duray, J.C.; Serfaty, A.: Lab,
Bcophysiol. Univ. Pawl Sabatier, Toulouse, France

C.R. Soc. Biol. (CRSBAW) 167 (3-8} 572-5; 1973

CARP; PROTEBOLYSIS; GIYCOGEN; LEAD; LEAD SITRATE;
RETABOLYSN; PISH; LIYER; WUCLEOPROTRIW

TAXORONY: CYPRYNUCARPIO

"stabolic modifications induced by exposure of
carps to 3.5 pom iead pitrate consisted prisarily
of alycogen accumnlation, proteolysis, and
decrease in hepatic protcosynthesis,

kI3
Occurrence Porms of Cobalt, HWickel, and Copper in
Scbsurface Waters of Nugodzhary '

Nazarova, L.V,: Dement'Ev, V.S.; Davletgalieva,
X.M.; Inst. Gldrogeol. Gidrofiz, Alma~Ata, USSR

Izv. Akad., Nauk Kaz. SSP, Ser. Geol.

(IXAGAS),
30 (1), 30-45; 1973 -

COPPER; SOUPSURPACE WATERS; WICKEL; CODALT; WATER;
PORNULATION :

GEOGRAPHICAL DESCRIPTION: USSR, Wugodzhary
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Biological and Photobiological Action of
Pollutants on Aquatic ficroorganisas

Neely, W.C.: Smith, R.C.3 Cody, R.M.; WcDuffie,
J.R,: Lansden, J.A.; Water Resour. Res. Inst,,
Auburn Oniv., Aubarn, AL

PB Report FNo. 220167/1, Water Resources Fesgearch
Tnstitute, Raburn University: 1973

MYCRODRGANISHS: PHOTOBIOLOGY; WETALS: IOWS:
INSECPICIDES; ANYNES: HYCOTOXIN; BACTERIA;
PARAMECIOBS WATER

TAXONONY: PARAWECIUN CAUDATUM; ESCHERICHIA COLX

The various aspects of the biological and
photobiological action of pollutants on aquatic
sicroorganisas have heen explored in a series of
studiss covering a vwide range of chemical species
and tvo classes of aquatic sicroorganisms,
parasecia and bacteria. Certaln metal ions,
insecticides, polycyclic asines, and aycotoxins
are capable of drastic alteration of the }ife
processes in test strains of either bacteria or
patamecia or hoth. Tn some ciases cancurrent
exposure to light and the pollatant was
necessary: in others the toxic and (or) mutagenic
reactions vere independent of light exposure. In
varticanlar the urapyl ion, beta-naphthylanine,
and aflatoxin Bt vare phototoxic while the
insacticide, phygon, was strongly dark-toxic. All
agents affected PARAVECTUN CAUDATUM and all but
aflatoxin R affected BSCHBRICHIA COLI,

167
Biodejradation of Phenyluercuric Acatate by
Mercory~--Resistant Bacteria

Welsoa, J.D.; Blair, ¥.; Brinckman, P.B.:
Colvell, R.R.: Iverson, W.P.; Wational Bureaun of
Standards, Washington, DC 26080; Dept. of
#icrohiology, University of maryland, College
Park, MD: Dent., of mMicrodiology, University of
Maryland, Ccllege Park, nh

Applied nicrobiol. 26(3), 321-326; 1973

ORGARIC COMPONNDS; BYODETERINRATION; FONGICIDES;:
PHPNYLNEACURIC ACETATE} WERCURY: DECONPOSITION
FPACTIONS: BENZEWE; BACTERIA; VOLATILIZATION:
MERCURY/ACETATO-DHENYL

Selected cultures of mercury-resistant bacteria
degrale the fungicide-slisicide phenyleercaric
acetate. Ry means of a closed systes
incorporating a flamelass sztomic absorption
spactraphotoneter and a vapor phase
chromatograph, it was desonstrated that elemental
gercury vapor and benzene were products of
pheynlmercuric acetate degradation.

368
Behavior and pistribution of Radioactive
Substances in Coastal and Pstuarine ¥aters

Wichiwaki, Y.: Honda, Y.: Kisura, Y.: Horishima,
H.; Koga, T.; Miyaguchl, Y.; Kewai, H.

Pact 32 Radioactive Contamination of the Narine
Eavironsent, Proceedings of Sysposiam held by the
Tnternational jituaic Pnergy Agency, Seattle, WA,
July 10-90, 1972 (177-193), 766 p.; 1973

DISTPIBOTION; RADTOWUCLIDES: COASTAL WATPRS:
BSTOARIZS: RADTOACTIVITY: SALIKITY;: PH;
SEDIAENTS: YTTRIOW 91: CERIUN 130

To understand the probleoss of environmental
radioactive contasination due to continious

78

discharge of low-level liguid radioactive vaste
into the seawater, a study must be sad2 of the
behaviour and distribution of various nuclides
which may occur in toth ionic and collcidal or
particulate state in the coastal and estuarine
vaters. Hovever, the bohaviour and distribution
of tha various radionuclides in the estuarine
vater are such more cosplicated than those in the
open sea, hecause cf the complex topographical
and sarine meteorologiczl variations and the
changes in calinities and pH of the water.
thorius and rare-sarth elosents had been
cortinuously discharged through a ssall river
inzo the estuarine water at Osaka Bay, a study
vas made of the varfation of concentration of
these alements under varioua natural condicions.
Rxpericental studies or adsorption of these
elemants on soge bottom sediments vere zlso
carried oat in the vater vere difforert
salinitias and pH. One faportant factor
influencing the concentration of the elemonts in
the vater is tidal oscillation. The gross beta
activities in vater at the same location in the
estuary videly 7varied at each time cf sampling.
The dverage values froa April to Daceaber in 1956
vere 9.5 plus or einus 8.9 pci/litre at higher
tidal level, 88 plus or minus 68pCi/litre at
siddle tidal leve} and 157 plus or mninus 106
pCl/1litre at lover tidal level respectively.
fovever, the concentrations of thorium and total
rare-earth «lements in the water vere not
observed to change regularly with the tidal
change. The dispersion of the elements in the
sstuarine vater vere nut interpruted by simple
dilution and diffusics of the uslemont in water
mass. The presence of the svd flats, as well as
the earine metaeorological coaditions, ssem vo
atfoct markedly the Adistribistion of the clement
in the astuarine wvater, The adsorption of the
elesont on the bottom sedimont was influaenced not
only by the coarseness of the sediment but also
by the salinity and oH of the water. The highast
distribation coefficlents u€ Y91 and Celdll {n the
clavy seliment wera obtained at ths chlorosity of
14 g/14itre and pH 7.3 of the water.

Since
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Analysing Soil Water and Solote Yowvesent Undar
Pield conditions: Soil Huiature and Irrigation
Stadies

wielson, D.R.; Biggar, J.V.; Univorsity of
calltornia, Davis, CA

Proceedings of a Pannl organized by the Joint
PAO/IABA Divicion of Atomic Energy in Pood and
Agriculturo, International Atosic Energy Agency,
vienna, 1973, p. 111=-127: 1973

WATER ®WOVENMENT; PLUX; SOIL PROPILE; DIPPUSION
EQUATYIONS; POTEHTIAL BQUATIONS: SOIL WATER;
SOINLS: TRANSPORT

Methods are revieved for assessirg water content
distribation and water flux oat Of a soil protile
asing votential or diffusion aquuntions and data
obtainable by means of a neutron adistize seter
or by tensfioassters. 1t is suggestad that the
neutron guage be used to assess the hydraulic
condactivity varasus soil-vater content relations
of field soils together vith the reliability of
these meoasurementa taken ovar land areas of
sufficlient size to be of use in the sanagemont
and control of soil-water and solates for crop
production.
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Concentrations and Digtributions of Long-Lived
Fallout Radionuclides in Open Ocean Sedisonts

oshkin, ¥.P.; Bowven, V.T.

Part o>f Radioactiva Contamination of the Marine
Pavironsent, Proceedings of Syeposium hel? by the
International Atosic Pnergy Agency, Seattle, VA,
July 10-1a, 1972 (671-6A6), 786 p.; 1973

PALLOUT: RADINWUCLIDES; PLUTONIUN; SEDINENTS:
STRONT YON; STRONTINN 90; CESIONA; CESYUM 1373
ACCUNULATION; SALTWATER; WODELS: AQUATIC
ECOSYSTENS

Analyses of dcep open-ocean sedieent cores from
the north and nonth Atlantic and the

fledi terranean Sea show the presence of Sr 90, Cs
127 angd Pu 139,128 {n seasurable amounts
distrihuted to depth within the sedisent columns.
co-rnt!snn of the quantities of these
radionaclides sccumulated in the sedisents with
ejther ectinated integrated deliveries to the sea
sarface ur the ueasuyred inventories in the
overlyie¢ vater zasges has beon used to esticate
the rasidecice tises of the radionuclides la the
Water coluan. Por Sr 90 and “a 137 thesa cosputed
residence times are orlers of pagnitude shorter
than those estimated for the stable clements.
Plutonianm, we find, is being removed froa the
vater colamn significantly sore rapidly than
either Sr 90 or ¢s 137. The ratio of s 137 to
St o0 in the modiments i higher than that found
in precipitation, ouggesting that a larqger
fraction of ocean waler 'z 137 is associlated with
sedimenting patrticles than has been previously
asguerd. A sisple mcdiol assuming plutonius ¢o
asgociate with a sizxed population of particles,
ainking at cates of 392 to 70 s/yr, predicts very
vell hotfs the relation of sedivent invantory of
olutoniam to depth of sedisent, and the plutonius
dintribu®ion vertically in the water coluan.

ars
frecipitation and Hiydrolysis of retallfc Tons.
v. wickelsITy in Aqueous Solutions

Novak-adawic, D.N.; Cosovic, B.: Bilinski, H.:
Branica, N.: Tnst. Rudfer Boskovic, Zagreh,
Yvgoslavia

Ja’gnnrq- #gcl. Chem. (JTHCAO) 35(T), 2371-B2;
1

WICKEL:; FPDROXIDE; HYDROLYSIS; WETALS:
PRECIPITATION: AQUPOUS CHENXSTRY

The chanqe in solubjlity of nickel(II) hydroxide
as a fanction of PH in agueocus solutions of 0.5%
" sodiums chloride and 1 ® soldiue perchlorate was
investigated. The precipitation vas studied over
a wide concentration range of nickel(II) fon 2 =
10(-N K legs than Wi2¢ less than S x 10(-6yN and
pR 2 grearer than pH 8. Several different sixing
procedures for the preparation of itz solutions
vwere smployed, and the results are discussed
regarding the diffurences i{n the obsecved
precipitation pH region., 7Tyndallosetric and
polarographic methods vare used to analyse the
systeas (24 hr after the sixing at 25 deqrees O).
fraphical analysis of the solubflity curves
indicates *he oresence of speciens of charge 2¢ as
the predominant one in aquacus solations in
equilibrioe with the solid phasu. The exceptions
found for sose solutions at concentrations higher
than 5 ¢ 10(-2)% of Wi(?plus) are due ¢o high
local concertration of OH- fons. Assuaing the
nophyvirclytic species %{ (2plos) is predosinant,
«.a solubility product K80 vas evaluated.
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The Influence of Temperatsrs and Salinity on the
Toxicity of Cadmius to the Piddler Crad (UCA
PUGILATOR)

o*Rnara, J.
rishery Bulletin, 71(1), 189-53; 1973

CADMTIOA; TOXTICITY; SALINITY; TENPERATURE;

ELECTROPLATING DISCHBARGPS; WINP WASTES; CRAD;
ACOTE; GILLS: BIOACCUNULATION; CONCENTRATION
PACTONR: GREEW GLAND; LEPATOPARCREAS; WUSCL®S

TRXIDNONY: UCA PUGILATOP

The concentrations of cadmiuns lethal to ¢he
f14d4ler cradb, UCA PUGYLATOR, vwere deterained for
varicus environmental rcgises of tesperature and
salinity. wortalicy vas greatest in high
tamperatures and lovw salfnities when tested for
240 hr. Concentrations of cadalus vere greatest
{n green gland followed by gill, hepatopancreas,
and suscle.

373
Cadnius Uptake by Piddler Crabs Exposed to
Tempactature and Salinlty Stress

O'Haca, J.; Belle W. Baruch Coactal Res, Inst.,
Univ. South Carolina, Colusbia, S.C.

J. Ploh tes. Board Can.(JPRBAK) J0(6), 8u6-B8; 1973

CRAB; CADWIDN; WETABOLISN; SALINITY; TENPERATORE;
OPTAKE: NORTALITY

TAXONONY: UCA POUGILATOR

facent oxperisents by the author have shown that
cadsiua accusulations in tke gills of fiddler
crabs exposed to 4ifferent concentrations of
cadsium 412 not exceed 100ug/q(pom) Cd(2plus) wee
welght, and that crabs died shortly after this
level wasg reached. 1In the preseat expoeriment
wale crabs were placed in each environaental
combination of 33, 25, apd 1C « at hoth 10% and
30% sallnity. Teaparatucre vas found to have
little effect on the accumulation of cadmica in
the gflls at high saffnity vhile it had a strong
effect at lovy salinitv. Crabs exposed to high
tepperatare and lov salinity had the grestest
asount of cadsium in the heaptopancieas. The
body turden increased over time in all
teaparature-salinity regimes tested reaching
17.48 uy a% 33 c, 10%.

370
mechanisps of Heavy Netal Toxicities

Oehae, ®rederick, ¥.
clinical Troxicology, S(2), 131-167: 1972
HEAVY HETALS: TOXICITY: MECHANISES; PHARRACOLOGY
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375
Treataent of ¥ater Containing Concentrated
rerrocyanides

ogura, W.: Sanei Suiko Co., Ltd.

Japan, Kokad (JKXXAP) 73 42966 (13(7)A2,
13(7)A21, 91 COV), 07, 2 pp.: 1971, Octobar

FERROCYAWINE; CALCYUN; CHNLORIUEB; ZINC: WATER;
PRECIPITATION AGERY

176
effect of Mercury on Yeaat

cohiseyer, P.: Piloerakis, C.; Ruehlen, D.3
Foraschungsetelle Prof. Ohlaeyver, Univ. Tuebingen,
Taebingen, Gersany

251;aturforsch.. Teil C (2WPCAR) , 268 (9-10), 628;
1

YEAST; MPRCURY CHLORINE; GENETICS; MERCURY

mersury chloride (Ngr12) increased in 1.5 X
10E-59 the generation tise of SACCHAROMYICES
CEREVISIAR and induced genetic changes.
Ha-treaved cells produced z lower amount of dry
gubstance as coapared vithy untreated cells,
Their ¥2-C02 ratio in glucose solution vas
increased. Hg-treated cells vere able to
sporulate.
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Application of Isotope Techniques for Studies on
sechanisas of Land Contasination and veter
pollution

oheoro, Y. Sozuki, H.; sSaiki, n.

proc. Jap. Con?. Radlioisotop. Wo. 1, 899-5033
1972, April

ACTFIVATION AWALYSYS; BRONINE; DYSPROSIUNS
EUROPIUN; PLOW RATE; IULARD UATYERUAYS; WATERS
CERIUN 10R5 CPSION 1373 COMTAHYINATION: DRINRXNG
VATER; PALLOUTS LAND POLLUTION; RACIOACTIVE UR3TE
DISPOSAL; RUPHEWIOS 106: SEDINRNTS: SOTLS:
STRONTION 90; COWS; PISH; IODIWE 13%; MILK;
PLANTS: RADIONUCLIDE XIGRATIOR; UPTAKE: MERCORY:
ABRCORY 203; TRACERS

3738
fieavy wetal revels of Nttava and Rideav River
Sedinents

Oliver, B.G.; Inland Wateras Dir., Dep. Environ.,
ottawm, Ont,

gnvironsaental Science and Technology, 7(2),
13S~7; 1973, Tebruary

RIVERS: SBDINTNTS: LEAD: MERCURY; ZINC: COPPER:
WICKPL: COBALT; YROW: NARGANESE; CHRONIUN; ATONIC
ABSORPTION SPECTROPROTOACTRY; INDUSTRIAL WASTES:
SEVAGR: PISH; TOXYCITY: PARTICLE SIZE;
SLIHICIOES; HETHOXYETHYLWERCCURIC ACETATE:
AUTOROBILE FMISSIONS

Sedisent saasples were collected at two-sile
intervals along the Nttawa and Rideau Rivers near
Ottawa, Canada, in July, 1971, The sediments vere
analyzed for lead, mercury, zinc, copper, nickel,
cobalt, iron, manganese, and chrosium using
atosic absorption spectrophotometry., The surface
areas of the samples were meamured and taken into
consiieration when deciding whether or not metal
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levals wern unusually high. Sose anomalously
high heavy smetal concentrations found in thke
sediaents in coartain locations appeared to be
related to pollutfon of the rivers by municipal
and industrial vaste water discharges and waste
dimposal practices.
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teological Dynasics of vatersheds

Olson, S.
rioSclenca, 22(3), 158-161; 1572, darch

HODELS; EWERGY FLOW; FUWCTIONS:; MATERSHEDS:
ATHOSPHBRE: UATZZ: SOILS; TRAPERATURE: LIGHT: PH:
PLANTS: ANIHALS; AQUATSC BYOTA: TERPESTRIAL
ECNSYSTRAS) ZQUATIC FCOSYSTRNS: TERRESTRIAL BIOTA

» graphi= 2ransfer function aclel iz developed to
dasonstrate In a sieple though cosprelensive fors
the pathvxays for energy, vater and elemonts
wltbgn a vatershed, A vatershed is taken as the
best exaaple of a complete ecosystem, containing
both terrestrial and aquatic parts with thelce
populations of producsrs, consupers, and
dacomposars. This transfer fanction wodel
regrasents only a first step toward the
devalopaent of quantitative, mathematical models
that can sarve to daescribe ths cosplicated
intoractions botween the environsent and the
hota, Uhile tho model can de used for dAifferent
ecosyators containing aguatic and terrestcial
parts, it is planted smore specifically for
treataent of the data accuaunlated in the stadies
on the Porn Luke vatershed. These data cover
both the terrestcial and aguatic environments.
sone of the measurements have been made regularly
for more than tvelve years and include
obgezyations on alir (tesperature, husidity,
gtesnurn. precipitstion, solar radiation, wind

irection and velocity): water (tesperature,
oxygen, specific conductance, limit of visibiliey
and light penctration, pH, alkalinity, varcioans
cheaical eisuents, and 4ata aroe available on
terreostrial preducers (goneral knovledge of the
flora, assessanent of biomaes, mass of %, K, and
P) ; aguatic preducers (prisacey production):
terrestrial consusers (general knowledge of the
nasaals, reptiles, asphibia, and birds): and
aguatic consuners {quantitative data on
zooplaniton, bottes anisals, iasett epergence,
craytish, and steclhead trout, including
sofielling of the popunlation dynasics of the
fish). EBxperisonts have basn performsd on the
povoment of olements {vith the use of 320, 86%bh,
and 25Ca) in houglas fir, bg application of
radioisotopes to the lake (32p, 4S5Ca, 9980, and
131X}, and by fall or partial sireral
fertilizations of the lake.
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Uptake Pathvays of Hethylmercuric Chloride and
fnexcuric Chlorido by Rainbow Troat (SALNO
GATRORERY) with Spocial Reference to

Ul trastructural Changes of the Gill

Olson, K.R.: Nichigan State Univ., wast Lansing,
L} 4

tniv, filcrofilas, Ann Arbor, NI, Order 8o, 73-20,
386, Diss. Abstr. Int. B, 3IB(Y, 1238-1289; 1973
NERCURY CHLORIDE; UPTARF; RAINBOW TROUT;
HBTﬂ!L:BBCUHY: GILLS; METABOLIC PATHUAYS: PISH:
MERCUR

TAYONNNY : SALNO GAIRDNERY
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Jptake of Hethyl Mercuric Chloride and Nercuric
Chlorife Dy Trout, Uptake Pathways into the Vhole
Animnal and Uptake by Rrythrocytes in Vitre

Olgson, X.R.; Bergaan, H.1.; Promm, P.0,; Dep.
fhysiol,, Michigan State Univ,, PRast tansing,
michigan

J. Pish, Res. Roard Can. (JPRBAR) 39(9), 1293-9;
1973

METHYLMERCURY; UPPARP; TROUT; ERYTHROC YTER
AINDING; BYOACCUMDLATION; PISH; WERCURY; WERCURY
203

TARONORY : SALMO GATRDNERY

Bsophageal 1igation Gii %ct =27%cct ¢hg mats ¢
uptake of eitber 203fg-labeled mercuric chloride
or sethylmercary chloride (275 ng/l., 28 he
exposure) by nonfeeding raindbow trout (SaLHO
GAYRDNERI) . Thus Hg2e¢ and H3Age¢ upta‘e appeared
to he by way of the gills., CH3Hgé+ antared the
fish faster than g2+, and was selectively
accusalated in the kidney, muscle, gill, heart,
and liver. Rovever, Hg24 appeared to Cross the
qill seabrane and enter the fish without
requisite sethylation. Up to 90% of the CHIfge
hognd to red cells during 80 ain in vitro
incubation vith vhole bloode Only 9% of the Ra2+
bound to red cells in whole hlood; hovever, up to
6%% boand to red cells vashed and suspended in
firnger's solation prior to incubaticn with Hg.

12
Lake Superior Periphyton in Relaticn to ¥ater
Quality

Mgon, T.A.:; Odlaug, T.0.

vater Pollucion Control Research Series, 180%2
e 02/72; 1972, Pebruary

HATER QUALITY; PPRIPHVTONS ALGAZ: GROUTH:
PRNDOCTION: TENPRRATOHES LIGHY; ROTRIEWTS

TAXOWOINY: SYREDRA: ACHPMANTHES: WAVICCLA:
CYNBELLA 2 GOMNPHON®HA

GEOGRAPHICAL DESCRYPTION: U.S., Great lakes, Lake
Supetior

taboratory and field ntudies were conductad to
evaluate the isportance of periphyton in vestern
1ake Saperior vith gpecial reference to the
sake-up and Aistridation of the periphyton
qrowths and to the overall isportance of
productive capacity of this assemblagu of
organisas, The taxonoaic protion of the
investigarion indicated that over 90X of the
total nasher of organisms vere d5etoms and that
the phyla to whizh these diatoas belonged wero
the Chrysophyta, the Chiorophyta, and the
cyanophyta. Predosinanz genera were SYNPDWJ,
ACHNANTRES, WAVICOLA, CYMNBELLA, and GONPHOBERA.
In sany rvespects, the periphyton of Lake Superior
vas sisilar to that found in ntreams and there
vas evidence that the interrelated factors that
affocted periphyton growths were tesprature,
light intensity, depth of vater, water novements,
natriont levols, and the type of substrate,
Artificially denuded rocks demonstrated definite
re-~growth hut after 46 days this growth lovel was
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‘centiseter of rock surface.

3e1

only 18% of that occurring naturally. The sean
total counts of organisas in the primary saspling
area tanged from 497,000 to 1,470,000 per square
Studies of tho
pigment concentrations shoved ths: the biomass of
periphyton along the ¥orth Shore .;. Lalke Superior
reseubls those of other cligotrophi= bndies of
vater and range from 0.338 to 3.5% mg of total
pigment per 100 square centimeters of rock
sacface. DPigment ratios indicate/i that the Lake
Superior periphyton was dominates by the
Chrysophyta. Assiniletion valuac (or Stony Poin%
Bay averaged 1.38 grams of carbon fixed par gram
of chlorophyll in 1967, In Stony Toint Bay, the
total standing crop in terns of 4ry weight vas
55.5 tons. 1In pe-grvoth studies, chlorophyll
levels vere observed %o increase hy an average of
0,057 graas (57 49s) per s¢wmiyad meter per day.
The officiency of energy utilization in Stony
Point B2y vas found to he 0.082%, a typical valee
Lot algal coasunities.
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Resoval of Chroeate from Cooling PTower Blovdown
by Reaction with Blectrochesically Generated
ferrous Hydroxide

onstott, B.Y.; Gregory, ¥.S.; Thode, E.P.;
University of California, Los Alasos Sclentific
taborrtory, lLos Alamos, ¥M 075G4; Wev Nexirco
State University, Las Cguces, Wn 088001

Pnviron. Sci. Tech. 7(3), 333~-337; 1973

COCLIHG TONEBRS: CAROMTIUN; YONS; BLOWDOWR; PERROUS
HYDRCXINE; PRECIPITATION; RENOVAL

Treatoeat of cooling tower blowlown with
electrochesically generated Pe(oW)2
guantitatively resduced Cr(Vvi) to Cr(IIl) and
concurrently precigitated it without pf
adjusteent. Concentrations of Cr(fI) of less than
0.00%5 mg/1 waore achieved. Pe(OH)2 treatment also
precipitated a large fraction of the phosphate
and other ifons(anions) to improve product
effluant quality significantly with respect to
total dissolved so0lids. Steady-state ganeration
of Ya(0R)2 in blowdown vas accomplished with high
Faraday efficiency in a flov cell which utilized
sacrificial low-carbon steal anodem and stainless
steel cathodes., Colloids wore formed under nmoat
elecerolysfs conditions, and spacial procedares
vere required to cutain filterable pracipitates.

386
Sedisent Water Interactiocns

Ooshvald, w.gR.

J. Bnviron Qual 1(68), 360-366% 1972
PISH: POOD CHRINS; TURBIDITY: EUTRUPHICATION;
SEDIMENTS; UATER

Sediment originating fros soil erosicn hag
physical, chemical, and diological effects oa
wvater regource use. Sedisent particles pollute
watoy to the axtent that their presence reduces
watetr quality for a particular use. The physical
pragence of sediment produces tacbidity. Tarbid
vater has ilaspaired vater quality for most uses.
Redaction in light panetration due to suspended
sedisant may alter oxygou rolationships in
sutface vater. Prodaction of fish and other
aguatic life is reduced by excess turbidity,
Taste and odor, temperature, and abrasiveness of
va::t may be altered by the physical progence of
sediment.
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ns
Cadsiuns Residues in the Eavironment

Page, A.L.; Pingham, P.T.; Dep. Soil Sei. Agric.
¥ng., Univ, California, Riverside, CA

residue Rev. (RREVAH), 48, 1-84; 1973

REVIEW#:; CADMIURM; TOXICITY: FOOD; SOILS; WATER:

ATHOSPHERE; PLAWNTS; HONAWS; BACKGROUND LEVELS:
THDUSTRY:; PRODUCTS: CONTAMINATION

A reviev vith 79 referonces dealing with dealing
with the natural occurence, productlion, uses, and
residues of cadeiua in goll, water, air,
vegetation, and foods, and human toxicity.
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N Survey of the Lead Content of Fish €ros 09 New
York State Waters

Pakkala, 1,S,: white, n.¥.; Burdick, G.E.:
Rarris, P.J.5 Lisk, D.J,

peasticides Mon{toring Journal, 5{8), 388-35%;
1972, narch

LFAD; WATER: LAKES: RIVPRSS PISH: CORCENTRATIONW:
TXIICITYS TOXTC MECHANISAS: CILLS; SKIH: SBAPOND;
SHELLPISH; PARICHNRNT; ENZYNES; SULPHYDRYL
GROMP3; SPECTES; SEX: AGPR

GEOGRAPHICAL DESCRIPTION: U,S, (VEB), Wew York,
Caynga Lake, Lake Canudice, Lake Canadiagua, Lake
rrie, fake Healock, Lake Pleasant, Lake Raquette,
Hydson River, Great Lakes

An analytical survey was made of the total lead
content of 413 fish of varlous apecios samvpled in
1969 fros 09 New York State waters and a group of
1ake trout samvlez in 1970 fros Cayuga lLake only.
sost aften, lead concentrations ranged fros 0.3
to 1.5 ppa, but a fev samples ~ontained lavels ap
to 3 ppme Pish from cartain valers inclulded
takes Canadice, Canadiagua, Prie, Hemlock,
pleasant, and Raguette and the Ruleon River
shoved higher lead lessls more comalsteatly than
finh fros other waters, No correlatiud was noted
between load copcentration and the size, species,
or sex of f£isah, and lead dla not appear to be
camulative 1in the lake trout cf known age up to
12 vYears fros Cayaga Lake.
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release, Pixation and Transport of Mercury

parks, G.h.3 Pickson, P.¥W.; Leckie, J.0.;
werCarty, P.l.; Berendsen, P.; Pering, K.L.

sart of Traco Plements {n Wator: Origin, Pate,
and Control: 1. Wercury, Progress Report,
stantord Univarsity, ¥acch 1, 1972 to Februarvy 1,
1973 (p. 65-109) 287 p.; 1973

TPANSPORMATION: WRRCORY:; OXIDATIONS
YOLATILIZATION; ALKYLATYON; CIWNABAR; KINETICS:
ANAEROBIC SYSTENS; SOLOBILITY; YAPOR PRESSURS;
SFDYNRENTS; MEPRYINERCURY; SLUDGE; ABROPIC
SYSTEMS; SOLPIDES; NETHYLATION:; LEACHING;
ANALYSIS: PIXA%ZION; TRANSPORT:

studies on transforpation of aercury frog one
fore to another have concaentrated on
sicrohiologically nediated changes, vith eaphasis
on oxidation of sulfides of marcury,
volatilization of Hg{lI), and alkylation, Direct
evidence for microbial sediation of HgS oxidationm
has not vet heen cbtained as the chesistry has
proven to be gquita complex., Hg(IT) released hy
oxidation of cinnabar (HgS) s tightly adsorbed
back onto resaining cinnabar, saking analysis

ditficule, TImpure synthetic metacinnabar is
oxidized much nore rapidly than cinnabar,
espacially athigh and lov pA. Thus, form as well
as environsental conditions is highly important
in kinetics of oxidation. Tricer studies ate
continuing in order to separate binlogical and
chewical factors, and leaching studies asing
mercury ores and mine waste have hegun. Hg(II)
added to biological systems was volatilized,
probably through conversion of fig0, in varying
degrees. Greatest volatilization was observed in
aerobic aystems, and vas brought about by the
presence of certain blological grovth media, and
by nterilized effluents from secondary wastawater
treatasent plants. In other cases it vas
asgociatad directly with the qrowth of
sicroorganisms. The extent of volatilization wvas
reduaced by suspended solids, perhaps through
foraation of unreactive compleras of by
adsorption of the volatilo specles.
volatilization vas insignificant in anaexobic
systess vhere the potential for complex formation
vas high, The ease of reduction (Hg(IT) to HgO)
iapllied by volatilization losses, the relatively
high solubility and vapor pressure of matallic
mercury, and the presence af matallic mercury in
sadieents coshine to fora a strong case for the
significance of setallic sercary as a soucce
saterial, The gase case can he sade for Hg0 (aq)
and mercury vapor as highly mobile forms of
-etcur{ in the environment. Methylmercury was
found in digested sludge fros a municipal
treataont plant and was increased in
concentration through addition of Hg(IX).
Analysis by extraction techniques also suggest it
is forned in aerobic systeamza using synthetic
nedia, but confirsation i3 required. The
concentration of methylmercury formed is a
functicn of Hg(XI) added., Current emphasis is on
a survey for evidence of mathylmercury formation
in benthic sedisents from tho study area.

ans

Nethylation of tercury by #Microorganises.:
Technical Research Protect Termination Rept.,?
Sep. 71-30 June 72,

Parks, Leo ¥.; NMacDonald, Biirzabeth K.S.; Oregon
State Oniv., Corvallig. Water Resources Research
Inst.

Mont toring Agency Rept. ¥o. W72-1u921%,
OURR=A=-015-0R2(1) ; Pro4. OVAR-A-015~0re; 23p.:
1972, June 30

ANALYSIS; DITHIZOWE ARALYSIS; MERCORY; YONW
EXCHANGE; BERCOURY CORPOURDS; CHENICAL AWALYSIS:
ION EXCRANGE RESTNS; ERRORS; PUORIPICATION:
THPIRITIES; COLORTMETRYIC ANALYSYS:
ORGAWONRRCORIALS; CHELATIOW

Bath organic and inorganic foras of merchry aroe
analyzad by a sodification of the classical
dithizone sathod in the rangae 0-50 microgram.
The separation of mercuory from the bulk of
interfering ions such as Cu(+2), Pe(+d), Bi(e]),
ng(¢2), Ca(+2), and Na(+) can be accomplished
siaply by use of chelating resins. %o
satisfactory method of separating inorganic
sercury comspounds fros organomercurial coapounds
by differantial elution was found. Mercury is
not appreciably volatile in hot oxidizing acildic
solution and the elaborate refluxing systems of
the standagd dithizone sathod are unnecessary.
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Theory of Water Movepent in Soils. Part 9: The
dynamsics of Capillary Rise

varlange, J.Y.; Aylor, D.
Soil sci. 114(2), 79~B1; 1972

WATER WOVEMENT; <0IL9; NUNERICAL SOLUTION;
CPPILLARY ACTIOH; MATHEMATICAL METHODS; MODELS

A sixple analytlcal representation fro the
one-dimansional capillary rise of vater in porous
nedia is derived i{n this vork, vhich is vaiid for
all times. The prosent solution reduces to the
proper limits both for ¢ O and for ¢ 8. Yor the
case of Yolo clay, the analytical solution and
philip's numerical solution are in cosplete
agreesent for times up to 10(6) Bec., which is
the limit of validity for Philip’s tiwme seriec
expansion. Howaver, Philip's time series
expansion. MHowever, Philip*s solution describes
only the early stages of the capillary rise,
typlcally less than 10 per cent of the complete
rise, vhile the present technique describes the
vhole phenomenon.
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Prelllinari Survay of Sarcary and Other metals
contained in Animals from the Praser River
yudflats

Pacsons, T.R.; Bawden, C.A.; Heath, W.A.; Iast,
Oceanogr., Unive. of Rritish Columbia, Vvancouver,
BeCe :

J. Pish. Res. Board Can. (JPRBAKY}, 30(7),
1014-16;: 1973

WETALS: CRAR; MOLLUSCS: MERCURY: SILVER: CADMIONS:
COPPER; SEWAGE OUTPALLS; SBWAGE

TAXORONY: CRASSOSTREA GIGAS; MYA ARENARIA;
AYTYLOS EDULUS

crahs taken from the Sturgeon Bank of the Praser
river madflats contatined 7-fold the amount of
srcury of crabs of cowparable size taken from
the Robherts bank, the Cowichan River estuary, or
Kitinat Ars. The mean Hg content of molluscs
from Sturgeon RBank was 0.33 opr, coapared with
0.12 ppe in those from other areas. Sileer,
cadsium, and copper levels vere also higher in
anisals froa Sturgeon Bank, while cohalt,
manqganese, nickel, leal, and zinc levels shoved
no geographic pattern, The Vancouver city sewer
outfall, rather than the Praser Rlver itself, is
probably the source of high heavy metal

concen trations.
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spreading of Heavy Metals in Plowing Water in the
Region of Occurrence of Natural. Deposits and of
the Tinc and Lead rndustry

pPasternak, K.; Zak. Biol. Wod., Pol., Akad., Wauk,
Cracow, Poland
Acta Hydrobiol., 15(2), 135-656; 1973

HPAVY METALS; STREAMS; WATER; LEAD; ZINC: NINING:
INDUSTRY
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Occurrence and Cumulation of Microcomponents in
Bottom Sedinents of Dam Regservoirs of Southern
Poland .

Pasternak, K.: Glinski, J.
Acta Hydrobiol., 14 (3%, 225-25?: 1972

ACCUNULATION; SEDIMENTS; LEAD; ZLINC: DANS;
RHSBBVQIRS: WATER

The total amount of microcomponents in sedisents
depends above all on their grain composition. An
exception here are modiments of reservoirs
supplied with stronaly polluted water. The )
quantitative differentiation nf aicrocoanponents
vithin aach granulometric group of sediments, as
vell as between single samples from various zones
of the reservoirs, shows a tendency to a ‘
relationship vith the quantity and quality of
clayey and organic matter in the sediment. The
presence in the substratus of the catchment basin
of tho reservoirs of rock layers containing zn '
and Pb ninorals, or dust coming from the 2n and
Pb industries, have some influence on the
incruase in the amount of these compononts in the
gediwents. The main gource of sicrocoaponents in
the gediments of pure reservoirs are . suspansions
bronght in by the water of the river, and resains
of organisns developing in the reservoirs. The
deqrae of cumulation of microcomponents in the
sediments of dam reservoirs is much highe: than °
in land 'soils and the soils of fish-ponds. The
degree of concentration of some sicrocomponents
in the sedisents of ‘polluted reservoirs s
corresponds i{n general to the quantity and,
quality of jpollution. .
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Radfoecology of Certain molluscs in Indian
Coastal ¥Waters -

fatel, B,; Yalanin, P.; Mulay, C.; Balani, N.:
Patel, S. . ‘a

Part of Radioactive Contamination of the Marine
EBnviconnent. Vienna-International Atomic Bnergy
Agency (pp. 307-330). PFron Sysposiam on the
Interaction of Ralioactive Contaminants with the
Constitnents of the Marine Environpent, Seattle,
Washington, USA, 10 Jul 1972, 18 Jul 1972, See
STY/PUB~~313~CONF~720708B; 1973

AQUATIC ECOSYSTEHS; CALCION; CESTON 137; .COASTAL
SATERSs CESIOM; COPRLT; COBALT 58; COBALT 60:
COPPER; DIPFUSIGHL} KXMIGKELETON; FOOD CHAINS; I
GASTROYNTESTINAL TRACT: SALTWATER; YTODINE 1313
TRON; LYVER; MAGRNESIUN:; NANGANESP; UOUINE; NARINE
DISPNSAL; METABOLISH; NOLLUSCS; NICRRL;
THOSPHORUS; POTASSINM; RADIOACTIVE HASTE .
OTSPOSAL: RADIONUCLIDES: KINETICS: RADIORUCLIDR
MIGRATION; MIGRATION; RATENTION; STRONTIUNM;
TISSOBS; UPTAKE; ZIWNC; TISSUR CISTRIBUTION

v

TAXONINY: APLYSIA DERHEDICTI '

fnovledge of the distribution patterns of stable _
elepents in the marine blosphere is an.essential
prerequisite for understanding the probleas of
radioactive contanination of sarine dbiota,
especially as tegards indicator species. This
papet discusses the distribotion of a few major
and trace elements of metabolic significance in
the sea~hare APLYSIA BEREDICTI Rliot, which moves
shorewards in coastal vaters during colder
ronths, The population was found ¢o accumuviate
trace elements belonging to iron family atonic
nosg. 23-2by. Of the various tissues analysed,
the hepatopancreas and intestine including the
gut-content showed higher cencentrations of Co,
Fe and Wi, wvhereas Pe vas deposited in buccal
wasse The blo-accumulation of %n, Cu, Sr. and Ca
in vhole animal and various tissnes is also
discussed in relation to environmont. The
APLYSIA BERPDTCTI population from Tarapur vaters
vhich receive radioactive wastes (I~131, Cs-137,
cr-%1, Co-60, ®n-58, eotc.) from a Holling-water
reactpr, vas found to accumnlate Co~S8 and Co-60
in the soft-tissues. Hepatopancreas and
gut-content contained the highest concentration
of radiocobalt. 3Iodine-131, on the other hand,
vas concentrated i{n horny internal shell,
possihly as a means for dlsposal. The spawn
chords of this species were also found to
accusulate Y-131 from the environment. This
sprecies could therefore be used as an indicator
of radionuclides of cobalt, although {ts
occuraence in nearshore uwaters is strictly seasonl.
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Radiocaecolagy of Banthic Pishes off Oregon

Pearcy, W.G.3 vande:ploeg.‘ﬂ.

Part of Radioactive Contamination of the Narine
Bnvironnent, Proceedings o€ Symposinm held by the
Intornational Atomic Energy Agency, Seattle, WA,
July 10-14, 205-259, 786p.; 1973

RADTOBCOLOGY 3 BENTHOS: FISH; ZINC; ZINC 653
COBALT; COBALT 60; NMANGANESE; MAWGAWRSE 543
CERYDN 1483 CERIUA; CESIUR 137; CESTUM:
POTASSINN; POTASSIUN 80; COASTAL WATERS: SPECIPIC
ACTIVITY; RADIONUCLYDES; TRANSPORY: WATER

TAXOROHY ¢ LYPUSB'J:TA EXILIS; SEBASTOLOBUS
GEOGRAPHICAL DESCRIPTION: U.S. (WW), Oregon, Coast

. Gagpa-ezitting radionuclides were €found in

benthic fishes froa dapths of 50-2800 m off the
Oregon coast from 1964-1971; Zn-65, Co-60, Mn-Su,
Ce-184, Cs~137 and X~80 yere present. Zinc~-65,
ariginating wainly £rom the nuclear reactors on
the Columbia River, vas the predonrinant
artifically induced vadionuclide. Levels of
2n-65 per graa and specific activities of 2Zn-65
decreased markedly in several species of fishes
betveen 1965 and 1977 because of the shutdown of
reactors. This decrease vas greater for samall
than for large LYOPSETTA BYILIS during 1970-1971,
Specific activitios decreased with increasing
depth, both for individual species inhabiting
broad depth ranges and for different species
inhabiting Aifferent depths., Specific activities
of Zn-65 wore inversely related to body gize for
L. PXILIS and SUBASTOLOBUS. Other variations of
Zn-65 uore related to trophic position. Pishes
that preyed on low trophic level pelagic animsls
had higher specific activities than fishes that
vreyed ou benthic invectebrates. Such pelagic
feeders may play an important role. in
accelerating the transport of some radionuclides
or elements to the ses floor.

395 '
fieavy Ratals in Somerset fMarine Organisas

Pedan, J.D,5 Crothers, J.H.; Waterfall, C.B.:
Beasloy, J.; Cty. Anal. Lab., Ccty. Hall,
Taunton/Soperset, Bngland

Mar., Pollat. Bgll, (MPNBAZ) &(1l, 7-9; 1973

CADNIUN; MARINE ORGAWISHS: HUMARNS; HRAVY METALS;
SALTRATER; KIDNBYS; LIMPETS; ANALYSES; MOLLUSCS

TAXONKONY: PATELLA YULATE

GROGRAPAICAL DESCRIPTION: England, Somerset,
Devon, Taunton

Lispets PAYGLLA VULGATE from 11 cities alony the
Somerset coast and ¥ from Devon had
concentrations crising to very high levels toward
Anonsouth., Limpets collucted from near low tide
mack contain more Cd than individuals living in a
bighot situation. ?#nalyses of a number of
apparently normal human organs froa accident
victiag showed wery high levels of C& in 87
kidneys., These levels are approximately
equivalent to 5.80 ppe of the net wt, There is
virtually no Cd present in the kidneys of the
new~hora chill,

AR DU
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The Roles of Pood and Water in the Accumulation
of Radionuclides by marine Telecost and
vlasmobranch Pigh

rentreath, 0.4,

part 3f Radioactive Contamination of the Marine
Environment, Proceedings of Syaposium held by the
International itomic Pnergy Agency, Seattle, WA,’
July 10=-14, 1972 (321-6435) 786 p.: 1973

FOOD CHAINS; BIOACCOHOLATION; WARIWE TERLEOST:
ELASMOBRANCH FPISH; PISH; CESIOH; CESIUM 137;
TOXICITY; BIOLOGICAL HALP-TIMES; GASTROINTESTINAL
ABSORPTION

A theoretical estimation of the input of many
radionuclides into fish, and the relevant roles’
of food and vater, is formulated on the basis of
knovwn concentration factors. The importance and
methols of estieation of blological half-times in
such calculations is also discusged. The
accusilation of many fission product nuclides is
low dge to poor ahsorption across the gut wall,
with the exception of soluble elements such as
caesiun-137 vwhere both food and water play an
equal part. Por many neutron activation
rroduzts, hovever, the contribution from vater
nlone may %e considered to ba very seall.
pxperinental evidence is given on the
accumalation of certain neutron activation
products from uwater by both teleost and
alasmobranch marine fish in relation to their
larqe stable element pools, wvater fluxes and
drinking rates. Calculations on the required
dietary inpnt are equated with known feoding
rates, and the required retention of such
elenents is compared with results obtained both
fron lahelled pellets introduced into the gut and
fros labelled food species. The results imply
that, unlike caesium-137, which is increaced
alonq the food chain, wany neutcon activation
products (heavy metals) are decreased in
concentration at such higher trophic levels. The
isplication of such work for Rretal toxicity
studies is also discussed. '

397 |
Accumulation from Water of Zinc-65, Manganese-5t,
cobalt~-58, and Iron-%9 by the Mussel, NYTYILUS
BDULYS .

Pentreath, P.J.: Pish. Radiobiol. Lab., Minist.
Amgric, Pish. Pood, Lovestoft/Suffolk, ¥agland

J. Mar. Riol. Ass. U.K. (INBARKY, 53(1), 127-83;
1973

WUSSPLS; UPTARKE; RADIONUCLIDES; TRON; ZINC; ZINC
f5; YRON S9: SALTWATER; MANGANESE; COBALT;
WANGANESE 54; COBALT 58; BIOACCUMOLATION MODELS

TAXOHOMY: NYTILUS EDULUS

The azcumnlation from sea vater of 2Zn-65, Rn-53,
Fe=59, and Co-58 by the mussel, WYTILUS EDULIS,
has been studied in relation to the stoble
element levels of these isotopes both in the sea
vater an? in individual tissuves. Por all four
radionzclides the greatest accumulation occurred
in the stomach and digestive gland samples and
furthar localization of zZr-65 and and Ve-59 was
demonstrated by antoradiography?. As the animals
vere starved during the accusulation period the
loss of stable elepents by individual tissues was
also folloved. Again the most notable effect
occurredl in the digestive gland tissues with the

85
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excaption of a large loss of 'iron by the foot.
Katoradiography shoved that after two seks
accumulntion Fe-59 occurs in large clusters in ‘
the foot, notable in the byssus gland area.

These clusters disappear after a further tvwo wveek
pericd and may thus be secreted into new hyssas
threads. The accumulation of nuclides vas
exauined using a single exponentisl model and
values obtained for flox rates, biological half
times and a symptotic values vere compared with
the stable element concentration factors. An' '
analysis of parameters of exchange of anclides in
individoal tissues with the water vas farther
exanived using the Kendall coefficient of ..
concordance vhich demonstrated that the highest
exchanges occurs in the order of stomach anad .
digestive gland is greater than gill is greater
than foot is greater than santle is greater than.
gonad 13 greater than adductor. The application
of Priednan test of two-way analysis of rariance
indicated that the order obtains for all four
noclides studied, despite the fact that in' the
aquaria used zinc and cobalt vere largely

soluble; that manganese vwas partly in the '
particulate fors vith the radionuclide used: and
that iron was largely particulate in bhoth stable
and active forms. There is an indication that as
veil as accusulating nouclides via particulate
matter in suspension the mucus itself is capable-
of sequestering them, even though they are in the
soluble' fora, and may even preferentially
accusulate soluble fores. The actual role of
vater in the accnmulation of the nuclides studied
appaars to be relatively afnor compared vith that
of food accusalation as estisated by difference
from the calculated stable element values.

398 ‘ )
Physico-Chenical Characteristics of Pive:
Rutheniue Salts During Preshwater to Marine
Transition :

Peparstraete, H.; Vos, J.; Van Puysbroeck, S.3
vanderborght, O. .

pPart of Radioactive Contamination of the Marine
environment, Proceedings of Symposium held by the
International ‘Atosic Energy Agency, Seattle, WA,
Jurs 10-168, 1972 (219-221) 786 p.; 1973

PAYSICOCHENISTRY; RUTHERIUM; RUTHENIUM SALTS;
PRESAWATER:; SALTWATER; PLECTROPHORESIS;
BIOLOGICAL AVAILABILITY

The changes in physico-chemical characteristics
such as mobility in high-voltage electrophoresis,
of different Ru-salts in solution are considered
during their transition from fresh vater to
aarine conditions. The biological svailability
for sore indicator organises is also assessed
under the same controlled laboratory conditioms.
The five tested solutions of . Ru salts shov a
different electrophoretic separation pattern.
This pattern changes by aging, orobably
principally by polymer formation. Dilution has
no marked influence on this pattern, neither’
after dilution vith fresh water nor with seawatet.
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pistribation of Cadmium, Cobalt, Copper, XIromn,
Manganese, Wickel, lead and Zinc in Dissolved and
particulate Solids from 2 Streams in Tennessee

Perhac, R.M.; Dept. of Geology, Univ. of
Tennessee, Knoxville, Tenn., T.S.A.

3. Hylrol. (Mmst.), 15{3), 177-186; 1972

ﬂISTRIBUTIDH: CADNYUM; COBALT: COPPER; IROMN:
HANGANESE: NICKEL: LEAD:; ZI¥C: PARTICULATE
SOLIDS: STREANS . RN 1

GEOGRAPHICAL DESCRIPTTON: U.S.
e

In order to study metal distribution in streams,
four water samnples wverp taken from two streams in
northeast Tennessee. One drains an area of
axposed minor zinc sineralization. Three classges
of golids vere extracted from the vater: coarse
particulates (greater than 1500 A), coll-idal
particulatas (less than 1500 A, greater than 100
A) and dissolved solids. Bach particulate
fraction vas extracted by continuous £low.
altracentrifugation, rhe dissolved solids in the
ramaining effluent were recovered by evaporation.
0f the total solid, the dis:.olved fraction
accounts for over 95%; collo’ds make up less than
1%, Trhe three so0lid fractions were totally
digsolved and analyzed for cd, Co, Cu, Pe, Mn,
i, pb and Zn. The dissolved sollds always
contain the lovest conzentrations of aetal (ppa
netal -in solid) s the colloids have the highest,
typically more than 10 times that of the
dissolved material. The coarse particulates
occupy an intermediate position, Despite i{ts low
concentration, generally over 90% of each metal
occurs in the dissolved state. fess than 10%
occurs with the coarse particaulates, less than 1%
as coiloldn. [

(S%), Tennessee

900 Ve
Trace Metals in Solvay Firth Sediments -

Sy
Parkins, B.J.: Gilchrist, J.F.; BAbbott, O0.J.3
flalerow, W.3 #War, Lab., OUniv. Strathclydes,
Garelochhead/hunbartonshire, Scotland

Mar. Pollut. Bull. (RPRBAZ), & (%), S9-61; 1573
TRACE NETALS; ESTUARIES; SEDINENTS
GENGRAPHICAL DRSCRYPTION: Scotland, Solway Pirth

401 .

Mercury in Tunas. Review

Peterson, C.l.: KXlawe, W.L.; Sharp, G.D.: Scripps
Ynst, Oceanogr., Tater-Am. Trop. Tuna Cosm., La
Jolla, CA

ROAA Pigh. Bull. (PSYBAY), 71(3), 603-613; 1973

RBVIEN s NERCOURY: TONR; PISH

402
¥eutron Activation Analysis of Some of the
Blologically Active Trace Elements in Pish

Pillay, K.X.S.; Thomas, C.C., Jr.; Hyche, C.f.

Part of Hemphiil, D.D. (Ed.), Seventh Annual
Conference on Trace Substances in Environmental
Health, Held at Hemorial Union, Univarsity of
Misgsouri-Columbia, Columbia, WD, June 12-14,
1973; 1973

NPUTRON ACTIVATION ANALYSIS; TRACE ELENERTS;
PISH; AWALYSIS; COPPER; MERCORY; ZINC; CADMION;
ARSERIC: -SELENIUN; CHROMICGH; CHEMICAL SE2ARATION;

© SAWPLE PREPARATION; VALLEYE; YELLOV PPRCJ; WHITE

BASS; CHAWREL CATPISH; PRESHWATER DRUN; CARP;
COHO SALNOW; WHITE SUCKER; GYZZARD SHAN; AGE
VARTATIONS; BIOACCUMULATION: BIOCONCENTRATION

fiigh specific neutron activation analysis
proceduras involviny post irradiation chemical
separations verz developed for the Adetermination
of copper, mercury, zinc, cadmfum, arsenic,
seleniun and chronium in fish tisswes. The
procedures developed were used to detersine the
levels of these bioclogically active elements in
sowe of the comsercially important fish species
of Lake Rrie. The nuclear analytical procedures
developed genexally involved the irradiation of
fish tissues follovwed by wet-ashing {n the
presence of nonradioactive carriers. F¥roa the
hosogeneous solution of the tissus digest, the
elemants of interest vere chemically isolated and
the radicactivities wvere measured by
scintillation gaesz ray spectronmetry. The
results reparted included both the determination
of the precision and accuracies of each of these
elenental analyses and a sarvey of thesa seven
elenents in nine major fish specles of Lake Brie.

403
Hercury Pollution of Lake Beie Pcosphere

pillay, XK.K.S.; Thomas, C.C., Jr.: Sondel, J.A.;
Hyche, C.A.

Presented at Third Northeast Reglonal Meeting of
the American Chemical Soclieiy, October 11-18,
1971, Buffalo, NY, 28 p.; “aviconmental
Research, 5, 172-181; 1972

MBRCORY; AIR; PARTICULATES: SEDINEHTS; PLANKTON;
ALGAB: WATER: BRAIN; HURANS; WEUTRON ACTIVATION
ANALYSYS: PISH; PISH TISSUBS; COAL; WALLEYE;
YZLLOW PERCR: WHITE BASS; CHANWEL CATPISH;
PRESFUATER DRUN: CARP: CORO SALNORN: USITE SUCKER:
GIZZARD SHAD: SMALLMODTH BASS; SMELT

GEOGRAPHXCAL DESCRIPTION: 0.S., Great Lakes, Lake
Erie

The distribution of sercury in the ecosphere of
Lake Erie vas monitored using a highly sensitive
and raliahle neutron activation analysis
procedure, A varlety of samples fros the fauna
and flora of the lake as well as those froa its
issediate environment were analyzed for their
mercary content. The results of this survey
indicate a widespread distribution of mercury in
alr particulates: coal samples of the region:
sedizents, plankton/algae and fish samples from
the lake; and in the brain tissue:r of long-tecrm
residents of the Lake ¥rie Basin., Air
particulates from 8 stations in Buffaic ranged
from 1-30 nanograms per cubic meter, witn vide
variations due to atmospheric coniitions.
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Tncomrplete Fxchange Reactioa Betwzen Radloactive
Yonic Zinc and Stable Watural 2&nc in Scawvater

piro, A.; Bernhscrd, %.; Branica, M.; Verzi, N,

part >f Radioactive Contamination of the Narine
fnvironment, Proceedlngs of Symposium Geld by the
Ynternational Atomic Pnergy Agency, Seattle, WA,
July 10-1, 1972 (29-84), 766 p.; 1973

AQDROUS SOLOTIONSS "YSOTOPES: ISOTOPIC EXCHANGE;
RADIONDCLINPES: KIRETICS: SALTWATER; SODIOM
CHLORIDE: ZINC; ZIWC 6S: COMPLEXES

An epparatns which peraits the si{aultanecus
deteraination of stable and radioactive ionic
zinc ip agueous solution is described. with this
apparatus {t is posaibla to investigate the
er:hange reactlons between stable ionic and
complexad zinc and radipactive ionic zinc in Nacl
solution and seawater. In WaCl (38% S), in
presence of a complexing agent, after about one
hour the 2n 65 is distripnted between the -
non-complexed and cosplexed fractions in the sare
wvay as the stable icotope is not uniforaly
distributed in all physico-chemical states
present in the seauwater but it dilutes only in
the fonic and particulated fractions. Zven ore
vear after the addition of Zn 65 the radtoactive
zinC has not entered the coaplexed fraction. The
consSequences of this Cractionation for the
interpretation of tracer experimeats and hazard
evaluation are discussed.

0=
Heavy Metals §{n British Waters

preston, MN.; Tish., Food ®ish. Lab., Minist.
agric., lLovestoft, Bagl.

wature (london) (Matuasy, 282¢5393), 95-7; 1973
WETALS: SALTWATEP; SEAVEEDS
A}

Saavater sappling revealed that certain areas of
gritish coastal waters have olovated
concentrations of sonéd metals by comparison with
the general levels prevailing i{n other areas.
Analyses of seaveed saaples from these "polluted"
areas a decade ago shoved overall no significagt
ai£ferences in concentration except for cadsium,
which aay have fallen, on the average.

a0a
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British Isles Coamtal Waters the Coacentratiocns
of Selectud Hoavy Hetals in Sea 'Yater Suspended
$atter and Riological Yndicators a Pilot Survey

Preston, A.; Jefferies, D.PF.; Dutton, J.¥.R.:
Harvey, B.R.: Steele, A.K.

Environmental pollution, 3, 6€9-32; 1972

YATER; SALTWATER; MBTALS; SUSPENDED MATTER; .
BIOLOCICAL IWDICATORS; SEA WREDSS SEDIMENTSS
BYGACCUNULATION; SANPLING; ZINC: COPPER; IRON;
HAWGAWESE; WICKEL:; SYLVER; CADAYOM; LEAD:; ATORIC
ABSORPTION SPECTROPAOTONZTRY; FOCUS; PORPHYRA;
LYRPETS; CONCENTRATION FiACTOR; TRACE BLENENTSS
PLANTS; ALGRE . s

o oul

GEOGRAPHICAL DESCRIPTION: Great Britain, 'éoastu R
Waters ) e

Data, from British Isles coastal waters, on the A
concenkzations of selected metals in sea vater Wt
and biological indicators, have boen aobtained by .
analytical techniques based on mtomic absorption . |
gpectrophotomsetry. The results show thkat thare PR
are sose areas vhere significant contasination {
exists, and the east Irish Sea appears to have v
the highest concentrations of most setals. Ty
Hovever, data in most regions indicate that the
concentrations of the metals exasined are not A
significantly higher than those in the open - t
atlantic Qcean adfacent to the British Isles.

The sappling of senveeds strongly sugqgests that s
concentrations of most metals, inzluding those 4n [N
polluted areas, have changed 1ittle over the ten :
years up to 7970; the concentrations of caduium - e
nay vell, on average, have fallen ovar this o
period. In the Irisk Sea, whare the most . " v
datailed oxasination has baen gade, there is a
rapld decrease in sea water concentrations fron ;
the shoreline to offshore, and in gesneral, the e
proportions of o metal ossoclated 'yith suspended :
satter resain fairly conatant with respect to
vaciations of total concentrations in either time -
OF space. '

i
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Feavy nMetal Content of Surface and Ground Haters
of the Springlield-Joplin Areas, Nissouri

Proctor, P,D.: Riavarunnyt. G.$ Garrison, B.;
Williams, K.

Part of Hemphill, D,.D, (2d.), Seventh Annual
Conference on Trace Subastances in Environmental
Hoalth, Held in Kemorial 0Onion, University of
uissou:%;:olunbin, coluabia, RO, June 12-1u,
18733 1

COPPER; LBAD; ZINC; CADNIUM; MERCDRY; IROI'
SEASONAL ‘lRIlTIOIS‘ WATER; GBUUID WATER; SUR!ACE
VATERS; NINING

GECGRRPHICAL DESCRIPTION: U.S., Missouri,
Springfield, Joplin

Some 200 water samples were collected iun fall,
spring and summer from springs, streams, lakes
and .salacted vater wells within a radius of six
nfles fron the populous centers of Springfield
and Joplin, Missouri, respectively. Szmples warce
analyzed for copper, lead, zinc, cadmium, mercory
and fvon, Joplin is uithin a former very
productive zinc eining district. Springfield
lies 72 miles to the east. Water well samples
reptesent-deep and shallovw rock sources, Heavy
retal contents in the vaters shav local .
concentrations in each area., Weavy metal highs
are generally related to known mineralization.
Seasonal variations in metal contents are
genecally restricted to the sarface or near
surface environment and certajin metals. Locally,
cadmiam, lead, zinc, and iron axceed the .
acceptablo PHS limits for. public drinking vater.
The mafority of water samples, hovever, have
heavy metal contents well below the egtablished
PHS 1limits. Naxinum ranges of heavy metal values
for the twoc areas are in ppb: Joplin: copper
(less than 1-330), lead (leas than 1-18), zinc
fless than 10-11,500), mercary (less than 0.7y, .
cadeium (less than 1-16), iron (less than O
1~119,000) 3 Springfiela- copper (less than
1-31), lead (less ethan 1-70), zinc (less than
1~8,500} , mercury (less than 0.1-0.77), cadeius
fless than 0.1-1%), iron {less thar 1-855)., Righ
zinc yalues are related to known lead-zinc
mineralization in the Joplin area, and to
lead-zinc prospects east of Springfield. Average
caduium values are slightly higher.im the Joplin
area. Copper and lead average values are quite
similar for both areas. Zinc is higher in deep
vells in Springflield versus the deep vells of
Joplin. Mverage zinc values for shallovw wells are
quite sinilar, Surface waters in the Joplin area
have moch higher zinc values than those in
springfield. dercury is higher in the Springfield
area buat in very low quantity. Iron values are
higher and more variabdle in shallov vells in the
Joplin area and lover in the streams there.

[-1:}:4

Ahsorption of Wickel and Cobalt (8iogenic foraes)
from Sea Water by Watural Iron and Wancanese
Hydroxides

Pronina, W.V.: Varentsov, I.H,; Spektorova, L.V.:
Spektorov, K.5.; Ovsyannikava, H.; Geol. iInst.,
Moscow, USSR

Geokhimiya (BEOKAQ), (6), 876-87; 1973

WICKEL; ABSORPPION; COBALT; IRON; hANGRHBSE;
SRLT'A'BR: HYDRO!!DB

TAXOWONY : PLATIIDHAS S?

The absorption of nickel and cobalt was
experisantally studied using Aelonlzed sea water
and vith the addition of biogenic foras of nickel
and cobalt fros planktonic algae (PLATINONAS SP.)
the nickel and cobalt concentrations vere
estisated polarographically. %ha rate of removal
of ¥{ (28.0-97) and Co (28.0-48& aicrograwm/l) was
detormined and is related to the flovw rate of the
sea vater (in the adynamic vartant) and to the
time of interaction (in the static variant). The
initial stages of absorption hava an ion~exchange
character.,, ODuring the later stages,
nonexchangeable difficulty-absorbable Co and Wi
complexes vere formad., The chedosorption is
accompanied by the antocatalytic oxidation of
these metals. OUnder both the dynasic and static
conditions, the absorption of Co is higher than
that of T

a09
Optake of Wetal Ions by Lichens. Hodified
Ion—!xchange Process

Puckett, K.J.. leiboec. .7 Gorzynski, H.J.3
Richardson, D.H.: Dep. Biol., lLaurentian Univ.,
Sudbory, Ont.

Hew Phytol. (RRPHAV), 72(2}, 329-u2; 1973

BETALS; IOIS:\U?TBKB£'LICHBRS: BXCHANGE
PROCRSSBS; TOWN EXCRANGE; CORPLBXES; IRONW;
COPPER; NICKEL:; ZINC: LEAD

fleavy meta) ions vere absorbed by lichens to
d{fforent degrees {n laboratory experiments. The
relative capacities for aurcake froa solutions
contalining a single metal fon vere Pe, Cu is
greater than ¥i is greater than Pb is greater Co
is greater than Zn. Coapetitive uptake studies
revealed the selectivity sequence Pe is greater
than Pb is greater than Cu is greater than Wi, Zn
{s.greator than Co. The sequences are in accord
vith a cation uptake mochanism involving exchange
noditied by metal-complex forsation.

Correlations betveen laboratory studies and the
netal content of lichens growing in the vicinity
of a smelter are discussed.
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nadlonncl;ﬂe Transport in an Aquatic ¥odsl Systea
" ‘ .

rarashothaman, K.

Part of Wesphill, Delbert v. (Bd.), Trace
substances in EBnvironmental (lealth. IV.
colusbia, MO, - university of #missoury,
(178-185) 5 1971

TRANSPORT: AQUATIC ECOSYSTENS; MODEL ECOSYSTEM;
CESIUN 137: CLAYS; COWTANIHATION: WCCKUP; POWER
REACTORS: RADIOACTIVE WASTRS; NIGRATION; D
SADYONUCLIDES; RIVIRS: STRONTIUN 85; WASTE
DISPOSAL: WATER; CESIUN; STRONTIOUN

The radicactive vastes at very lov concentrations
as released by the nuclear power facilities inte
an mquatic systes pose complex probleas such as
the transport of the radionuclides for further
dilation downstreasm, simple and complex chemical
chnrnges of the radionuclide, and the
concentration and subsequent release of the
radioactive materials in the aguatic hiota and
sedigents depending upon the nature and condition
of the envirorment. The paper deals vith the
study conducted to evaluate the effects of
selected clay suspensionsS on the transport of
Sr~8% and Cs5=137 in a nedel river, An
instrumented flume was ased to simulate a
slov-aoving, turbid streas vhich 41d not recieve
any extraneous biodegrabable organic pollutant.
nodified longitudinal dispersion relationships
were used to describe the transport of
radfonuclinges in the tarbid stream. Data were
obtained from instantaneous relasse of Sr-68%5 and
Cg~137 with suspended Attapulaitae and faolinite
clays., FResults showed that sitspended clays in
the model river systeam produced a significant o
reduction in the transport of Cg-137. The
transport of Sc-85 is not affected to a
consilerable degree since most of the Sr-85
remained in solution.

311 , .
olankton Populations and Some BEfects of Wine
prainago on Primary Productivity of the Coeur
D'Alene River, Delta and Lake.: Technical
complation Rept.

Rabe, P.W.: Wissmer, R.C.% Minter, R.P.; Idaho
Univ., Moscovw. Watar Rosources Research Inst.

Contract DI-14-01-001-3212; Wonitoring Agency
vept. No. OYRR=-2-030-IDA(2); Pro{. OURR-A-030-IDA
28p.: 1973, January

AHYNALS; PLANTS: BUTROPHICATION; RIVERS; LAKESS
PRODUCTIVITY; ZINC; COPPER: CADNIUN; TOXICITY;
METALSS TAILINGS: SYLVPR: LBAD: PH; BYOASSAYS
PHYTOPLANKTON: Z00PLANKTON; TNDUSTRIAL WAST®S;
ALGAEB; SUSPENDED SEDINRNTS: ACIDS; MINES:
BXCAVATYORS

GEOGRAPHICAL DESCRIPTION: US (NW), Ydaho, Coeur
D*Alene River

variations in primary production and
physiochenical measuroaents in the Coeur N'Alene
River and rake in Ydaho were examined., These
bodies of water have received mine tailings and
metallic sulfide minerals for the last 80 yeavs.
NMotal concontrationss us, €3, ¥g, Ca, Pb, Cu, 2n,
Pe, Na and K: water quality and phytoplankton
composition-density were deterained. Additional
sampling included unpolluted portions of Coeur
D*Alene Lake and the unaffected St. Joe tiver,
wannoplankton fruva Coear D'Alene Lake were
exposaed to known concentraticns of Cul2e),
ca{24%, 2Zn(2+) and dilations of Coeur D'Alene
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river vatar under controlled light and
tesparature. Inhibitory effects of separate and
interacting metals on carbon-18 uptake by algae
vere assesed sith factoral bioassays and response
surfacas.

812
Plant Uptake pf Soil ard dtmospheric Lead in
Souchern California -

Radinowitz, M.B.; Inst. Geophys., Univ.
California, los Angeles, Calif.

Chencsphere (CHSEAR) 1(8), 175-80; 1972

UPTAKE; LBAD; ATHOSPAERE; PLANIS; OATS; LB*&UCB;
s0I1Ls - . -

It vas found from growing lectuce and oats in:-
soils with stable isotope tracer, that the -

. concentration of lead in the diffuse roots vas
‘abont the same as in the soil, while in the

leavaes, the concentration of lead from the soil
vas only 0.5 to 3% as such. Atmospheric lead in
tho water-washed leaves was 50 to 20 ppn in the
mountainz and S0 to 200 ppe near the freeway.
soae of this lead wag translocated downvard in
the plant; ¢ to 10 pps atmospheric lead was found
in the tap roots of lettuce grown near the
freeyay. Ir compercial lettuce zore than 90% of
the 3 #0 25 ppe lead present was froa the
atwogphere., Wild cats were found to be a useful
indicator of atmospheric lead. R survey in
southern California shovs automobile exhaust lead
trangported S50 to 100 kiloweters.

a3 - )

Lead Metabolizm in the Norma
fsotope Studies .

Huxan: Stable

Rahinowitz, M.B.; Vetherill, G.W.; Kopple, 3.D.
Science, 182, 725-T727; 1973

LEAD; METABOLISHM: HUMANS; ISOTOPES; DIATS. .
TRACERS; LEAD 2043 ATMOSPHRRE; INBALATION; .
KINPTICS; BLCOD: SKELETON; SOPT TISSUES: RODELS

Kinatic and metabolic balance studles in a
healthy man fod a diet normal in lead content and
labeled with lead-208 indicated that
approxinately tvo thirds of his assimilated lead
wes dfotary in origin: -the rosainder was inhaled,
rinetic analysis shows that the scotopic data
can be interpreted by a three-compartsent model:
1. primary blood f(etythrocyte); 2. soft tiagee;
2. skeloton. No honeostatic mechanisss for
aaintaining Yz2ad concentration in the bHlood vere
seen,
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Distribation of Metallic Elemant Couplezes
Betveen an Anion Bxchange Resin and
Vater--fethanol--Hydrochloric Zcid Nixtaras

Rastoix, M.; Commissariat a L'znetéie itoaigue,
Saclay Prance. Centre D'Etudes Wocleaires

Comsissariat A L'Enerqgie Atomiaue, Saclay Prance,
Centre D'Btudes Nucleaires, CBA-R--3850; <373,
Jane :

ANIONS; CADAYIUN; CADAYUN CONPLEXBS; CHLORIDE;
ETHANOL: HYDROCHLORIC ACID:; TON BXCHANGE;
BETHANOL; SEPARATION PROCESSES: URAWIUN; ORANYL
CONPQUNDS; WATER
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The Accusulation of Arsenic from Arsenic Rich
Hatural Waters by Aquatic Plants

' Reay, P.P.; Appl. Biochem. Div., Dep. Sci. Ind.
fes. s Paluarston North, New Zesland

J. Appl. Rool. 9(2y, 557-565; 1972

BYOACCURULATION; PLANTS; AQUATIC PLARTS:
TOXICTTY; ARSEWICS WATER; WATURAL VATERS

GROGRAPHICAL DESCRIPTION: Weu Zealand, Yafikato
River

Seyeral agustic plants yere found to accumulate
As from the Walkato River (New Zealand) to levels
well above those assoctated with toricity. The
species exasined differed in the concentrations
to vhich they accumsulatad (As) and the average
valaes vanged from 30-6%0 mg/kg of the dry
weicht. Accustlation wasm influonced by the amount
of is in the vater but not by the amount in the
river and lake bottoms, The withdrawval of is
froa the river water by aqeatic plants does not
s:en to markedly affect the discharge of As into
the sea.

416
The Acute Toxicity of Some Heavy Metals Yowvard
Benthic Organisms

Rohwoldt, R.: Lasko; L.3 Shaw, C.; Withoweki, %.3
Environmental Science Program, Marist College,
Poughkeepsiv, NY

Bull. Envicon. Contam. Tox. 10{5), 291-298; 1973

TOXICLTY; METALS; BERTHOS:; MBRCCRY; IONS: BGGS;
ADULTS; WATZR; RIVERS

TAXONONY: CHIRONMONOUS; GAHAARUS

GROGRAPAICAL DESCRIPTION:
fudson River, Poughkeepsie

U.S. {¥B), New York,

The azute toxicity of sowa heavy metals tovara
benthic organisss in the Poughkeepsie reach of
the Hadison River was detersinad Hy use of
standard TLm(24-96hr). Tha mercury ion is the
most tozic fon studied and is more toxic tovard
the barthic organisas in this geach than toyard
the fish studied in the same area, With the
excoption of CHIRONONNUS and GANMARUS, benthic
organisss tend to be more able to withctand haavy
nctal impats than fish. Also, the @g9n are lass
susceptible to fmputs than adulte,

a17

A Hivrarchy of RModels for the Bek:ivior of MNercury
in the Pcosystom

Reintiger, P.; Prissel, ¥.J.; Poelstira, P.; Beak,

Part of Welsh, C.W. (Bdited dy). Intecmaticnal
Atopic Energy Agency Proceed ihg3 Series. WNuclear
Techniques in Pavironsental poilution.

Syaposium. 810p. Yllas, Waps. Onfpub, Inc.: Rew
York, B.Yey T.S,h, O7-R105 1971

CRROPATOGRAPAY: TRANSPORT: SOTLS: RADIOACTIVITY:
MBERCURY; HODELS; RCOSYSTENS: CORPUTER SINGLATION

Por locating the koy questions im a particelar
neilaticn probles, a quantitative inisight into
the interrelationship of its variour processges is
necessary. Thig insight say %S obtained by eeans
of a nathepatical modol., The invelv2l and
dynaeic nature of pollation probless desands
wodels of a great coaplerxity.

Comptter-simulation langusges developed recently
(Continnous System Simulation Languages) may he a
graeat help in setting up and using such nodels.
‘They have been enployed by the aathors to model
chronatographic transport processes in soil in
view of radioactive pollutants and salinicy
problems, TIn the Retherlands an
intetdisciplinary working group has bheen set up
to study the behaviour of mercury and its
conpounds in the environsent. The possibilities
nf designing a hiararchy of models for the
quantitative description of this problen is
{1lustrated and diccosged. In such a fierarchy,
each model may be dsvelopad and tasted
separataly, but ft ir essential that the output
(results) of a lover wodel may be ased as input
for a higher mcdel. This point, and sore general
aspects of the simolation technique, axe
degonstrated by the example of tvo echelons of
todels dealing with the bahaviour of mercury
cospounds in soil.

218
Transfer of Zinc-65 from Sedimants by Marine
Polychaate Woras

Renfro, 2.C.; Int. lab, Mar. Radisact., Int. AL,
Energy Agarcy, Monace

far. Biol. iHBIOIJ). 2%(8), 305-3163 1972

POLYCHABTBS; WORMS$ ZXNC §5: GPTAKE;
RADIOISOTOPES; SALTUATER; RELEBASE; SEMARMTIS

219
The Persistance of Heawy Retals in Soils and
Nataral vegetation Following Closure of a Sselter

Roberts, T.M.; Soodasan, T.G.; Depactment of
Botany, University College of Svansea, South
Uales, U.K,

Presentod at the Seventh Anhual Conference on
Trsce Sgbstancea in Bavironmental Health,
University of nigsouri-Colusbia Columbia, MO
65201; 1973, 3Jvne 12-1Q

PERSISTENCE; TINC: LEAD; SHELTERS; CADNTOMN:
CONTANINATION; PLANZS: LERVES; BIOXCCUNOCLATION:
TRACE STBSTARCES: NBTALS: SOILS: NOSSES; HUROFPY;
WIND; EZROSIONW

TAYONOHY: HPYNUN CUPRESSIPORME var. PILIPORAES
PESTUCA AUBRA

Poraatient closure of a zinc/lead gmelter located
in the Lover Svansea Valley, South %alas iy Nay
1971, resnlted in a aarked Aecrease of zinc, load
and cafmism covnessination af lcaves of PESTUCA
RUBRA. In the absence of substantial setal
fallout in the winter of 1971/72, wetal
accunulation in over-wintering leaves was such
redqced compared with corroaposnding data for the
vinter of 1970/71. In contrast, quaatities of
setals in the epiphytic soss, HYPRDRE
COPRESSIPORKE var. PILIPORAR reflected the past
hiztory of metal fallout, as the amounts ia the
living tisgues decreased only slovly after
closure of the amslter. Tha exchangeable leveln
of heavy astals in solls of open habitats fell
aftat closure of the smolter as a result of
Tonoff and wind erosion. ZExtrapnliation of the
soil data indicates a rotucn to background levels
within five years. 1In contrast, the rate of loss
of axchangnadle heavy metals ftom closed
grassland comsunities i= much slowaer wvhich is in
agrannent with pudlished data.
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Transport and Depletion of aadionuclides in tbe»
coluvbia River

Rohartson, D.E.; Silker, W.B.3 Lanqtora, J. c..
Petersen, W.R.3 Perkins, R.W.

rart 5>€ wadloactive Contamination of the Harine
gavironeent, Proceedings of Symposfium held by the
Tnternational Atosic rnergy Agency, Seattle, WA,
July 10-14, 1912 (131-155), TR6 p.; 1973

[ADIQRUCLIDES; TRANSPORT; OEPLEYION; RIVERS;
SEOXNENTS; AQUATIC B!Ofl' IRON; TYROW 553 ZINC:
ZIRC 65; POROPIUM; PURNDPYOW 152; RUROPIOM 158;
COBALT; COBALT GO:MARGANESE; AAWGAWESE Su:
SCARDIUM: SCARDIUR 4€; AWTYNORY; ANTINONY 1253
CERYOM: CERTUW 1483 TRSYUM; CPSIUM 137;
PLUTQHIT¥; PLUTONION 235; RADIOACTIVE DECAY;
SALTWATER: SCOURING

GEOGRAPHYCAL DESCRIPTION: U.S. (WW), Washiagton,
flanfcrd, Columbia River .

The radionuclide transport and depletion
processes in the Columbia River ara boing
charactorized following the closure of the last
of the Hanford plutonium production reactors in
January, 1971. Radfonuclide concentrations are
periolically heing seasured in river vater,
selimentg and blura hotween #aaford and
fAonneville Dam to deteoramine the ratec &nd -
gechanisws of the procasses vhick govern the
distritution and dehaviour of the radionuclldes
in the Coluabia River system. All the
short~-1ived radiecnnclides in tke river have now
decayed, but some residual long-~livad
cadtonuciides have remained, being assaciated
sainly vith sedimontary deposlts {a the reservoir
behind HcHary Daw. The wost abundant
radioncalides resaining in the river nre Pe S5,
Zn 65, Pu 15%, Co, 60, Pu 152, Ru 154, An S8, and
Sc 46. Also pteﬂent in such lowar concentrations
are Sb 125, Cs 137, Ce 188, and Pu 239. These
radionuclides are tightly bound to the sediments
and enter the criver aainly by resusponsion,
especially during the high river flovw in the
sptingy and early soaser. The depth distributions
of radfonuclides in sediment cores collected at
vations locations in the reservoirs hahind
ficttarys The Dalleg, and Bonneville dsus are dbeing
srasurad to aestimate radionucliide inventories,
gedigent resuspension and transport, asd
sodizontation rates in the river systea, Becausae
present concentrations of radionuclides in the
river vater are low, large volume water saspling
fap t2 1000 litres) is reguired snd is bdeing done
2% the four dawe sites dounstream from Panford to
deteraine radionuclide concentrations,
physicocheaical fores and transport in the river.
over 94¢ of +he Coliuabia River radicnuclides of
H#antord origin which enter the river fram bottom
sedisants are in particulate fores., The main
mechanise for resoxing radicactivity from the
river systes other than by radicactive decay, is
by sconring of surface sediments Aduring high
river flov, and their subsequent traasport into
the pascific ocean. The Alsgsolution of sedisent
attached Columbia River radionyclides upon thelr
entty into the sarine envivonsent is being
studied by leaching Colusbia River sediments with
soavater. Since the net sediment deposition rate
in the resatvoir behind Wcmary Daw has, {n the
past, haen greater than tha scouring rate, it
appears that eventsally the sador radicactive
sodiwent deposits in the Hcrary resecrvolr will
hecome covered by pew, uncontasinated sily
deposits.
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821
Lead Output in Streaeflov from a Wetershed
Ecosysten

Rolfe, G.; Bdgington, J.: Dep. For., Univ,
IlMoois, Ucbana, IL

Water Resour. Bull. (WARBAQ) 9(2), 372—5: 1973

LEAD; WATERSHEDS; AQUATIC ECOSYSTENS; STREAAS:
TRANSENRT; WODELS; MATHEAMATICAL SOLUTIONS;
TETRARTRYL LEAD; AUTOMOBILE BHISSIONS; SEDINENTS

Investigations of the novements and effects of
lead in an 86 sguare nile vatershed ecosystem are
carrently in progress by an interdisciplinary
teaw of scientists at the OUnivarsity of ¥llinois
at Chaspaign-Orbana. The objactives of this
study are to understand and mathematically model
the gavements and effects of lead in an
ecnsystaen. The prieary lead input into the syste-
(2,360K9/30 4) is tetraethyl lead from aatomobile
exhaust. The main outpuat channel for lead in the
systea i3 streasflow, including sediment
associated lead. Rnalyses of sawples from four
strean gaging stations over a six months periods
shoved that lead output in urban vs. rural areas:
1. varies considerably in the dissolved /
gsediment ratio from 29:1 to 2:1, rural, 5:1 to
2:1; and 2. ovtput is equal to about TOR input,
raral 2-3¥ inpnt. Both of these differences can
ba attributed to the relatively impervious urban
sarface area.

322
Lead Upzake by Elected Tree Seedlings

Rolfe, G.L.; Dep. Yorest., Univ,. Illluois,
Uchana, Ill.

J. Enviror. Qual., 2(1y, 153-157; 1973
TREES: LEAD; ABSORPTION; SOILS: PROSPHORUS:
UPTARE: HEBAVY NETALS

Nost of the numerous investigations concerning
lead in the environment bhave dealt with the lead
concentrdations in vacrions environmental
components. These investigations have failed to
dascribe the movement of lead in the environment
and factors influencing this movement, Saweral
sources including sofl, vater, and air give rise
to lead in plants. S5So0il as a source of lead is
the concern of this study. The experiment was a
completely random design in a faceorial
arrangesent with eight tree speciass, five soil
lead levels (D to 60D ppm}, three soil types, and
two phosphate levels (0 to 336 kXgsha) replicated
three times. Results indicate statistically .
significant lavels of lead in the leaves, stems,
and raots of all eight tree species vith all
treatuent cosbinatinns except the control.

Uptake was significantly affected by soil lead
concentration vith higher uptakes associated
with higher soll lead levels, Lead uptake by
plants was veduced by approximately half wvhen
high levels of soil P uas present. Other soil
factors had no significant effects on lead uptake
in the study.
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sodeling Lead Pollution in a watershed~-Pcosystem

Rolfe, G.L.; Chaker, A,: Melin, J.; Eving, B.B.

Journal of Puvironmental Systems, 2(4}, 339-389;
1972, Necember

LEAD; TRANSPOPT; ACCUNULATION; WATERSHEDS;
AQUATIC ECOSYSTEMS; CROPS: PASTURES; PORESTS:
CTTYES; AUTOMOBILE BMISSTONS:; AXYR; WATER: SOILS:
PLANTS: RNIMALS; SEASONAL VARIATIONS; SPATIAL
LOCATION; TERRESTRIAL ECOSYSTENS: MODEL ECOSYSTEM

An interdisciplinary study is in progress at the
Mniversity of Y1linois at Urbana-Champaign under
a grant from the wational Science Poundation RANN
Program- Obfectives of the study include
understanding and aodeling the movemennts and
effects of heavy metals (initially lead) in the
environment. A wmodel has boen constructed which
simulates the movemsents and predicts the
accamalation points of lead in a 76-square wile
vatershed-ecosystem in Champaign County,
Tilinois. The model includes cowponents of both
agquatic and terrestrial ecosystems and represents
the ecosystem by a network of nodas and branches
vhere the nodes represent the components of the
ecosystem in a general mense and the branches
indicate possible transport mechanisas betveen
noles. Results of a two year simulation using a
network of 3f nodes and@ 121 branches is presented
The model provides a method for the study of
pollatant transport and accumulation in
ecosystexs.

u24
Chemistry of Phenylmercury compounds in the
Aquatic Pnvironment

Rolfe, W.L.; Zepp, R.G.; Gordon, J.A.; Baughman,
Gele

Chemosphere Yo. 6, 273-278; 1972

PHENYLNERCURY; KINETICS; CLEAVAGE;
DIPHENYLMERCORY: DEMERCURATION: WATER;
PHENYLMERCURIC SALTS; PH; TENPERATUR®; AQUATIC
PNYIRONNENTS; MERCURY

The kinetics of acid cleavage of diphenylmercury
and phenylmercuric salts, rercuric-salt cleavage
of diphenvlimercury, and demercuration of
phenylmercuric salts have been examined in water.
Acidolysis of diphenylmercury' imn aqueous
solution at 25 degrees C has a half-life of eight
days at pH 4, the lowast pH commonly found in
natural waters. Cleavage of phenylmercuric salts
by acid is at least two orders of magnitude
slover., Reactions of diphenylmercury xith
mercuric salts ave strongly pH-dependent and may
be important in acid natural vaters.
pemercuration of phenylmercuric saits is
extremely slov even at 120 degrecs € and is
unimportant in the environmental mnercury cycle.
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Radioactivity in Juvenile Columbia River Salmon.
Model to Distinguish Differences in nMovement and
reeding Habits

fomberg, 6.P.; Renfro, W.C.; Dep. Dceanoqgr.,
Oregon State GUniv., Corvallis, Oregon

Trans, Amer. ?ish. Soc. (TAPSAI), 102(2), 317-22;
1973

SALMON; RIVERS; PALLOUT; RADINOACTIVITY;
PHOSPHORUS 32; ZINC 6€5; PXISH; PHAOSPHORUS; ZINCS
HODELS; FPRESHWATER

GEOSRAPHICAL DESCRIPTION: U,.5. (HW), Wanhington,
Columbia River

The v-32 gpecitic activities and Zn-65
concentrations vere measured in juvenile salmon
collectad from the Columbia River during winter
and spring of 1969. An envirommental uptake
study involving marked Juvenile chinook salmon
indicated that P-32 specific activity values
reach a saximus socner than valnes for Zn-65
concentration. The uptake study also suggested a
short 1ag period before hatchery fish released to
the Columbia River began rapid uptake of P-32 and
zn-6%. A graphical model baged on P~32 specific
activities and Zn-65 concentrations was
congtructed vhich allows fish to be clagasified
and differentiated with regard to their past
feeding of movement behavior. Use of the model
indicated that some hatchery fish released to
the river cither had feeding hehavior anlike
other hatchery fish or were not in the Columbia
River the entire tiame froa release until
collection, Application of the mndel to a sasple
of 2§ unmarked Juvenile salnon collezied from the
Columbia River revealed several different groups
of fish.

826
Pocus on Marine Pcology

nomoril, M.G.; ¥ar. Blol. Lab,, Cent. BElectr,
Generating Board, Pawley, England

Chem. Brit. (CHMBAY) 9(3) 103-5; 1973
CHLORINE; POWER PLANTS; EPPLUENTS; WUTRIENTS:

SETALS: SALTVATER; WARINE ECOLOGY: IRON; COPPER:
ZINC: CLAMS: ¥OLLUSCS; COCKLES
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netaction of Molybdanus Enrichment in the
gavironwent Through Comparative Study of Streas
prainages, Central Colorado

aunnells, 9.0,

paper prasented at the 7th Annual Conference on
Tracu Substances o Environmental FHealth at
columbia, Misscur:i; 1973, June 12-18

NOLYBDENUN: ENRICHNENT; STREAMS: PRESHWATER:
PLANTS: SOTLS

GEOGRAPHICAL DESCRIPTION: 1l.5., Colorado

n Major molybdenum deposit is being mined at
rlimax, €0. Significant quantities of dissolved
nolybdenur are released into Ten~nile Creek froms
the deposit, either naturally or through man's
activitles, Ten-Mile Creek drains into Dillon
reservolr. Water from this regervoir is used for
irrigation and at certain times of the year as
drinking vater in penver. The upper Hlue River
flows parallel to Ten-Mile Creak, tut drains an
area which is only poorly mineralized and is not
sined, By comparison of the content of
nolybienun in the natural materisls from these
tuo dralnages, it is clear that the
cofncentrations found in a highly mineralized,
disturbed area are such higher than those in a
poorly sineralized, unaisturbed area. A third
study s{te in the alpine environwent in Colorado
congigts of o mineralized, andisturbed area at
Mt, Aetna in the southern Sawatch .'ange. Samsples
from Nt. Aetna demonstrate that the

concen trations of amolyhdenum in vater and plants
in the alpine envivonment can be guite low, even
whenlthe soils contain high concentrations of the
netal,

u28
Geochamistry of Molyhdenun

®annells, N.D.: leGendre, G.: Lindberg, F.:3
Brown, D.; Smith, ¥.; Harthill, M.; Xatz, B.

Part of Transport and the Binlogical ffects of
Holyhlenum in the Environment, Progress Report,

Jandacy 1, 1973 (p. 33~63) 375 p.; 1973, January 1

MOLYBDENON; MINES; MOLYBDENUN WINBS; URANIUM
NINES: DRINKING WATER: YNDUSTRIAL EPPLUBRTS;
S0TLS: PLAWTS: INDICATOR PLANTS; WILLOW:; TRRES:
GEOCHENISTRY; PILTRATION:; DISSOLVED SOLIDS;
PARTICOLATPS: AUSORPLION: WPLLS; GROUND WATER:
SoLYBDEROSIS: SYNETONS:; DIARRHEA; MAIR LOSS;
AIFALPA: STDIMENTS: VASTE WATER; MOLYBDENUN
REKOVAL: TOTAL: LEACHING; GLACIATION: UPTAKE:
IRRIGATION; AVAILABILITY

folyblenum concentration was determined in the
streass and soils of Central Colorado near
mplyblenua mines, uranius mills, and control
areas, VYalues sufficient to cause molyMenosis in
cattle in certain areas were found, Alfalfa upon
vhich cattle graze takes up molybdenum deposited
from irrigation water. A considerable difference
hetvean avallable and total molybdenum in soils
vas comson. In some areas the molybdenus may
have been dispersed from ore deposits by
qlaciation., TIn water the molybdenus occurred
almgost aentirely as dissolved solids. HMolybdenum
{ap to 98 percent) was remsoved froa vater by
adding ferric chloride in solution (up to 10X).
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829 .

Responge of Presh-Water Protozoan Artificial
cosnunities to metals, When an Artificial
Prosh~Water Protozoan Community vas subiacted to
diffent Concentrations of Zinc, Copper, Chronium,
Bhunol, Lead

Ruthwen, J.A.; Calrns, J.J., Jr.; Blol. Dep.,
Virgin{an Polytech. Inst., Blackshurg, VA

J. Protozool, {JPROA®), 20(1), 127-35; 1973

MANGANPSE; COBALT; WITRIC ACYD; PROTOZOA;
ALUNINGN; ACRTIC ACYD; COPPER; 2INC; PHENOL;
LEAD; PRESHUATER: WANGAWESE; COBALT; WITRIC ACIXD;
ACETIC ACID; ALUNINUN; TIF; HYDROCHLORIC ACID

TAYONONY: DERANEMA TRICHOPHORONRC; EWGLENR GRACILIS

Por 3 hr in A test systea through vhich pond
water flowed continuously, the percent survival
of colonizing species fluctuated with the
concentration of each toxicant. Protozoa
appeared more resistant to PHOH, K2Cr207 and Cu
than daphnia; hovever, sose protozoa vere sore
senpitive than daphnia to Zn, HWO3, and HCl. The
redian tolerance limit values for protozoa
exposell to Ca and Zn for 24 hr vere: 1.6 and 7.0
ag/1., respactively. Of the substances tested,
Cu and An wvere the most toxic; PERANEMA
TRICHOPAORUN and BUGLENA GRACILIS vere generally
the most resistant spacies.

630
A Revaluation of tho Rarine Geochemigtry of
Uranium

Sackett, W.n.: Mo, T.; Spalding, R.P.; Exner, M.E.

Part of Radlioactive Contamination of the marine
Environment Proceedindgs of Symposium held by the
International Atomic Enerqy Agency, Seattle, WA,
July 10-18, 1972 (757-769) 786p.: 1973

SALTVATER; GEOCHEAISTHY; URANIUN; SEDINENTS;
SINKS; CARBONATES: HUMANS; PHOSPAATE:
PERTILIZPERS; SOXLS; SILICEOUS ONZES

Appror’izately 10 exponent 15 ug/yr of dissolved
uranium r~e baing removad from the ocean by each
of the generally accepted significant sinks for
uraniam-carbonate deposits and deep anoxic basin
sedisoents, Hovever, these sinks account for only
10X of the estimated prasent~day input of
uranice, TPogsibleo explanations for this
discrapancy are: (1) contemporsry inpu¢ values
are too high oving to a significant contribution
from man's effects, such as uranium input via
phosphate fertilizers or world-wide cultivation
leading to presature leaching of uraniua fros
so0ils, or (2) there are other important uraniaw
sinks such as the abundant siliceous oozes or
continental shelf anoxic sediments.
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Schavior of Trace Blements in Seavater znd Barine
Organisas .

Saiki, w.

proc. Jap. Conf, Padioisotop. No. 10, 298-301;
1972, April

ALGAE; AQUATIC ECOSYSTEMS; CERIUN 1045 CESIUN
137; PALLOUT; PISH; WICROANALYSIS; WIOBIUM 953
DUANTITATIVE CHEMYCAL AWALYSIS; RADIONUCLIDES:
KINBTICS; RADIONUCLIDE MIGRATION; RUTHENIUN 1063
SEDINEWTS: STROWTYON 90; TRACE ELEMENTS; TRACERS:
ZIRCONIUN QSSYRADIOHCOLDG!: SALTWATER
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Transport of Radionuclides in Lake and River
systess Plowing Through Areas Characterized by
precambrian Bedrock and Peat-Bogs

Salo, A.:; Voipio, A.

Part 5f Radicactive Contamination of the Marine
Pnvironment, Proceedings of Symposium held by the
International itomic Bnergy Agency, Seattle, WA,
July 10-18, 1972 (195-217) 786 p.; 1973

TRANSPORT: RADYONOCLIDES; LAKES; RIVERS; BEDROCK;
PEAT BOGS; CONDUCTIVITY: PHS TOURBIDITY:
BYCARBOWATE: STRONTIUM:. STRONTIUN 905 CESIUN;
CESIUN 137; PROSPHORUS: NWITRATES; AMROWXON;
NITROGEN; SILTCATES; SULFATES; CHLORIDE; IROW;
ALUNYNO®: MANGANESE; COPPER: ZIWC; SODIOM;
POTASSTION; WMAGNBSIUN; CALCIUNM; LAKES; RIVERS;
S0TLS; IONS; BLECTROLITES

GEOGPAPHICAL DESCRIPTION: Baltic pay, Bonthnian
flay

strontiue~-90 and caesium-137 vere deterained
together with the discharge meter cubed/s and the
followina stable cheaical components:
conductivity, pH, <oloar, turbidiry, HCO3, PO4-?,
total-P, WNO3-¥, WH3-W, total-N, Si03~Si, S04-5,
ctloride, iron, aluminiae, manganese, couvper,
zinc, sodium, potassium, magnesium and calciam in
twvo lake and river systems discharging into the
Bothnian Bay (Baltic Sea) in 1965-70. The water
saaples vere taken monthly at one sampling
station in the smaller (1320 ka2) and at five
stations in the larger (14315 km2) lake and river
systes. Deposition was collected at three !
stations. The ratio vas calculated of the
deposited amounts to the amounts that are
transported concerning the ahove mentioned
radionuclides and some stable comporents in hoth
the catchment areas anl the sub-ragions of the
lake and river gystems. A factor analysis vas
used in an attempt to find the wain factors
affecting the behaviour of the different cheaical
conponents, especlally that of the radionuclides
strontium-90 and caesiam-137. When interpreting
the results of the factor analysis, the chesical
factors, the quality of the ground, hydrological
features and other posgible environmental factors
were taken into consideration. The regional
differences are discassed. Special attention was
paid to the annual changes in the factors
affecting the behaviour of strontiom-90 and
caesium-137. The most obrvious factors
deternining the systems are: ({) That detereining
the behaviour of the main electrolytes (mg2e,
Na¢, £+, Ca2+, 35103-5%, nCcO3, Cl-). All these
components have good correlations to the
discharge (contact time with the ground?); (ii)

The tactor common to those varjables which show
annual variations in their deposition in the
catchaent areas, e.g. strontiumw-90; and (iil) &
group of factors reflecting the quality of the
80il, eventually characterized by the organic
(yonager) and inorganic {older) constituents of
the soil.
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Sorption of Copper on Lake Nonona Sediments.
Effect of HTA (Nitrilotrlacetic Acid) on Copper
Release Prom Sediments

Sanchez, ¥.; Leo, G.P.; Water Ches. Progran,
Oniv. Hisconsin, Nadison, Wis.

vater Ras. (WATRAG), T(%), 587-93; 197]
COPPRR; SORPTION; SEDIMENT; WITRILOTRIACETIC
ACID; NPA; LAKES: SULFIDPS; ORGANIC COMPOUNDS

The results of this investigation on the factors
controlling the binding capacity of copper by
Lake donona sediments have shown that this
capacity 1s primarily related to the alkalinity
(Ca, Mg carhonates present in the gsediments).
Appatrently organics and sulfides play a aminor
role in hinding copper to sediwents; in the case
of sulfides, most prohably for reasons of low
content rather than for reasons of solubility of
cupric sulfides. ¢ver very dilute copper
solutions, sulfide in the sediment should ontrol
the binding mechaniss. The sediments
investigated shov a relatively large binding
capacity asounting to approzimately 26 mg of
copper helng fixed per gram of dry sediments.
The addition of large amounts of HTA to Lake
fonopa sadiments resulted in an increase in the
anounts of iron and manganese leached from the
sediments, However, the copper released from the
sediments decreased with inrcreasing NTA.
Extrapolation of the results obtainad from Lake
nonona sediments to other lakes should be done
with cangtion. 1Llake #onona is a highly calcareous
lake with large amounts of calcium carbonate
present in the sediments. Studies would have to
be conducted on non-calcareous lakes to determine
vhether or not similar behavior would be found
with respect to the hinding of copper to the
sedinents and the effects of NTA on covper
release.

a3
Uptake of Selenium by Aguatic Organisas

Sandholn, H.; Oksanen, H.E.: Pesonen, L.: Dep.
fed., Coll. Vet. Ned., Helsinki, Pinland
Lisnol, Oceanogr. (LIOCAR}, 18(2}, 496-9; 1973
SEBLENYUM; UPTAKE; PLAMKTONS PISH; ALGABE; DAPHNIAS
BICCONCERTRATION

TAXONONY: SCENEDESMUS DINORPAUS: DAPHNIA PULEX

The Se content of aquatic organisas was lovest in
aqua tic plants, varying frous 0.02 to 0.148 ppm
(dry wt). Plankton samples contained from 1.1 to
2.4 ppm, fighes cultured ia ponds 0.5 to 0.9 ppe,
and fishes from natural environments 1.0 to 2.9
ppes The phytoplanktec, SCENEDESHYUS DINORPHUS,
actively concentrated Se-73-selenomethionice, but
neither actively nor passively concentrated
inorqanic selenite. The zooplankton, consisting
wostly of DAPHNIA PULEX, absorbed Se-75 from
selenite., In aquariaess fish :oncentratad only a
snall amount of organic or inurganic Se directly
from vater, but did concentrate Se from food,
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Adverse Effects of Cadaium on Brook Trout Testis
and on In Vitro Testicular Androgen Synthesis

sangalan, G.%,; Ohallora, M.J.3 Pisherlies Res.
soard Canada, Halifax Lab, Halifax, Nova Scotis,
Canada

#iol Reprod 9(hy, 394-03; 1973

TROUT; CADNYUM: TESTIS; AHWDROZ3N;
TOXICTITY: AORMON®S3 PRRSHWATER

BIOSYWTHESIS;
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Aqg;ﬂou of Transition Hetal Acetates in Acetic
rc '

qavndn, K.} Tanaka, M.; Pac. Sci,, Wagoya Oniv.,
Wagovya, Japan

J. Inorg. Nucl. Chem, (JIACAO), 35(7), 2455-64;
1973

TRANSITTON; MPTAL ACETATES: ARQUATION:
HYDRATION; COBALT:
CRYSOSCOPY

WANGAWESE:
WICKEL; ZINC; COPPER;

Solubilities of manganese(II), cobale’lly,
nickel (1Y), and zinc(II) acetates in a»otic acid
vere measured at 2% ¢ to investigate the aguation
of theme metal acetates. The equilibrium of
copper (I} acetate is substituted by a water
solecule in acetic acld: Cu2({0OAc) B{HOAC)2¢H20-
Cu2(0Ac) 4 (R20) (HOAC) +HORC. The constant for this
gqullibtiu- vas estipatod to be 0.6 plus or minus
- 3e

83%
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fintara! 210Pb and 210Po in a Marirce Environment
Schell, W.R.; Jokela, T.; ®agle, R.

part of Radioactive Contamination of the Marine
fnvironment, Proceedings of Symposiuz held by the
International Atomic Fnergy Agency, Seattle, WA,
July 10-18, 1972 (791-722) 766 p.; 1973

LEAD; LEAD 210; >PoLOWIUN; PoLONIUR 2103
SEDTHBATS; SALTWATPR: PALLOUT; BROSION:
CRUSTACEA; SABLEPISH; MARINE ORGAWISNS: TRACERS

TAXONOMY: AROPLOPOHMA FINBRYA

A regional sampling program has been initiated to
deteruine the existing levels of Pb 210 and Po
210 in sediment, organisss and water fros
different Gepths in a salt-water sound and a
fresh-water lake. The collections have been nade
with plankton nets, midvater trawls, sediment
cornrs, and a large volume water gsampler
consisting of 0.3 eicron Millipore filters and
A1203 sorption beds (200 to 2000 litres). The
efticiency of collecting Load frow fresh and salt
wator by the A120) beds hasy been determined. The
sample analysis wvas made using Po 208 tracer for
yvyield dsteraination and low bhackground alpha
spectroscopy vhich separates the energles of P
208 from Po 210; the ingrowth and decay »f Po 2|o
were used to deteralne Pbh 210. Compater prograss
have been completed for data analysis, sorting,
and rotrieval., One interpretation of the early
resultz of sample analysis from ¢he fresh-water
and salt-water environsents is that the processes
of erosion and leaching can contribate .
significantly to the concentration of Pbh 210 and
PO 210 in the aquatic enviromment. FRegional
ditferences are found which depend on the
geological strata. Both the arosion process and
the atmwospheric fallout process must he
considered as sources of these radionuclides in
the aquatic environment. An unusually large
concentration of Po 210 hasg been found in the
liver of a sablefish, ANOPLOPOMA PINBRIA; the
zooplankton in tha. same reqgion also had a high Po
210 concentration. The nektonlc crustacea have
the higheat Po 210/Pb 210 ratio of the organisas
collectod at about 100, A progras has been
initiated for measuring naturally occurring
radionuclide in the aquatic anvironment of the
Puget Sound basin. Stondies of thes pathvay of po
210 and Pb 210 through the food chain illustrate
the distribution of these radionuclides. The
source of Pb 210 and Po 210 is from
precipltation, erosion, and leaching; the
distribution and concentration are shovn in the
analysis of the biota. Tt is apparent that the
Po 210 {5 not supported duriag groyth of
organisas since the ratio of Po 210730 210 is
greater than unity, The crustaces are found to
have the largest ratio of Po 210/Pb 210, about
100. The high Po 210 concentration vas ohserved
in largar fishes vhose food is these crustaceans.
Part of this Po 210 could be assimilated directly
from the water. Specific activity value for
Pbh210/aicrogram Pb, below those which are
normally present, may be an indication of
pollution in certain regqions. The study is still
in the early stages of development. A nore
complete data evaluation must avait the results
of sasples collected and analyzed over a longer
time period.
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Pallout ®n S8 Accumulated by Bay Scallops
ARGOPBCTEN YRRADIANS (Lamarck) Wear Beaufort,
¥orth Carolina

Schelske, C.1.

Part »f Radlioactive Contamination of the Marine
Environment, Proceedings of Sysposlum held by the
Internationsl Atomic Bnergy Agency, Seattle, WA,
Jaly 10-18, 1972 (331-305) 786 p.; 1973

MANGANESE; MANGAWESE S4; BYOACCUMULATION:
SCALLOPS; RADIOACTIVITY; MOLLUSCS; RSTUARIES;
GYLLS; WUSCLFS: MANTLE; GOWAD; VISCERA; SPEAFOOD;
HOWAN AEALTH

TAXONONY: APGOPECTEN IRRADIANS

GEOGRAPHYCAL DESCR".PTYOW: U.S. (SB}j, Worth
C(srolina, Lamark

Bay ncallops vere coOllected in estuarine vaters
near Beaufort, Worth Carolina, during the period
of January 1963 ¢o June 1966 and analysed for
gammn radioactivity originating from fallout,
Most of the ganma radjoactivity was Win 58, with
scallops containing 30 times more Mn 58 than
other larellibranch molluscs collected at the
ssme time. Concentrations of ¥n S4 were largest
in December 1963 and gctober 1964 and declined
after October 1964, with a half-1ife of
approximately 280 d. concentrations of Mn S8 in
the 7% samples collected vere a function of
collection sites in the estuoary, size of the
scallops, and tissue type. Amonnts of #n 58 were
detersined in Seven d{fferent tissues. Kidneys
contained the greatast concentrations, about 100
times more than addactor muscle, gills, mantle,
gonad, visceral sass, and liquid. Maximun
concentrations in kidneys were 100 pCi/g wet
weight. Xidneys xre a small fraction of the
total veight, so concentrations in the combinead
soft parts are about a factor of 100 lover than
the kidney. Stable element content of sgcallop
tissues vas deteruined also, and kidneys again
contained at least 100 times sore stable
sanganese than anvy of the other tigsuesg.
variations in specific activities (pCi #un
fa/eicrog Nn) among the different tissues wvere
greater than could bhe explained by physical decay
and possible turnover rates in the organism.
Hechanisms of "Wn 58 and stable manganese
accumalation are postulated from data on specific
activity of different tissues, mode of scallop
feeding, and resulta of lahboratory experiments in
which scallops were fed phytoplankton labelled
with mn 54, These data are important because
kidneys of bay scallops concentrate Hn 58 more
than any other biological system known, Pablic
health 1splications are minimized hecause only
the addnctor suscle is so0l13d as seafoold.

a3g
rcolojical Taplications of Pallout Radjoactivity
Accusalated by Estuarine Pishes and Mollusks

schelgke, C.L.: Great Lakes Pesearch Div.
fMichigan Oniv., Ann Arbor, NI; Center for
Pstuarine and Menhaden Research, ¥Wational Marine
Pisheries Service, Beaafort, ¥C

Contribation Fo. 000, Great Lakes Research
Division, Unfversity of #Nichigan, Ann Arbor, MY,
Atosic Pnergy Comsission (C00-20013-9)

CERYOM 1u03 CESYUM 137: BSTUARIES; PALLOUT; PISH;
WANGARESE S8; MOLLUSCS: WONITORING; RADIOECOLOGY:
ROTHPRIDE 1065 TINE DEPEWDENCY: DINC 65; CPRIUN;
CESIC3; MAWNGANESE; ZINC; RADTOIXS “10PES; CLANS;
CYSTERS:; HMUSSELS; SCALLOPS

YAXONONY: HERCERARIA WERCENWARIA; NODIOLUS

DENISSUS; CRASSOSTRER VIRGINICA; ARGOPECTEN
TERADIANS

Fallout radioactivity accumulated by estaacine
orqanisas near Beaufort, North carolina, was
reasured from October 1963 to October 1966.
Sixtaen species of fish vere analyzed for fallout
radioactivity. These fish were separated into
four groups based on the predominant
radioisotopas accumelated in the environment. .
one group contained cosiur-137, another group
manganese-54, another group cesium=-137 and
manganaese~St¢, and a fourth group contained

1ittle or no measurable quantity of either
radioisntope. Hektonic feeders comprised the
groap that contained cesium-137 and benthic
feeders contained manganese-54, The results of
these measurements suggest that the radioactivity
accumulated by mollusks and fish veflects
different ecoiogical niches, Seven radionuciides
vare identifiaed in the soft parts of hard claas,
NERCEHARIA NERCENARIA; marsh mussels, MODIOLUS
DEMISSUS; American oyster, CRASSOSTREA VIRGINICA3
and hay scallops, ARGOPECTEN IRRADXANS. Claas,
mussels and oysters accusulated relatively large
amounts of Ce-144 and Ru~106. The radioisotope
present in greatest concentrations in oysters
wvas zinc-65 and in bay scallops vas manganese-5u.
Laboratory experiments on the accumalation of
zinc-65 and manganese-5t% confirmed these results.

640
Relation o7 Trace Matals to Human Health

Schroeder, H.A.; Darrow, D.K.
Environmental Affairs, 2(1), 222-236; 1972, Spring

TRACB ELENENTS:; HUBNANS: HEALTH; INDUSTRY:
ANYRALS: SALTWATER; LEAD; CADNYON; TOXICITY;
WICKEL:; HYPERTENSION: EVPHYSENA; CARCINDGENESISS
ANTINONY; BERRYLLIUM; BERYLLOSIS; MBRCURY;
BETHYLWERCURY

The effocts of various trace elements on human
health have boen reviewed in the Light of annual
industrial consumptions, natural abundances {(on
the earth's crust, in sea water, and in the
contents of Reference Man) and changes in
experimental animals fed low doses for 1ife.
Pourteen metals and two non-motals are essential
for life or health of sameals. ALl hut two are
mined in large amounts, are abundant on the
earth's crust, and are found ip human tissues in
sizeable guantities. Most of these metals are
non~toxic to mammals in ordinary concentrations.
Five metals occur in lov abundances, are consumed
industrially in =izeable amounts, occur in the
body of man, and are toxic of themselves. Of
these, lead and cadeium are prevalent in man.
¥ine metals have lov orders of toxicity and occur
at low crustal abundances. FRight have little or
no toxicity, of vhich six are abundant. Metals
in the environment of potential hazard to man are
lead, by far the largest pollutant, cadminm,
vhich may influence hypertension and emphysesa,
nickel as the carbonyl which is carcinogenic,
antimony vhich is toxic, berylliua which can
cause beryllosis, and methyl mercury which is
highly towxic, At present levels of exposure,
lead, cadpium, and possiblv nickel are
potentially hazardous to health, Only under
special circumstances and in special compounds
are a few other elements hazardous.
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Trace Metals in Carbonate and Organic: Rich
Sediments

Segar, D.A.; Pellenbarg, R.E.; Rosenstiel S5ch.
Mar. Atmos. Sci., Univ. wmiami, miauni, ¥L
far. Pollut. Bull. (MPNBAZ), 8(9), 138-142; 1973

TRACE MRTALS; WATER; SEDIP HTS; ORGANIC
COHPOUNNS; CARBOWATES
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Mercury in Seals Prom Eastern Canada

Sergeant, D,F.: Arastronrg, P.A.; Preshwvater

Inst., Pish. Res. Board Canada, Winniveg, Hanitoba

J, Pish. Res. Board Can. (JPRBAK), 30(6), 8u83-6;
1973 -

SBALS; MERCORY; DIEBT; SALTVATER; POOD CHAINS

TRAXONDNY: HALICHOERUS GRYPUS: PHOCA VITULINA;
PHAGOPHILUS CROVNLANDICUS; CYSTOPHRORA CRISTATA

Mercury concentrations in seals of 4 species froa
eastern Canada were greatest in the liver (less
than 387 ppb, usually 1-100 ppm), and lovest in
blubher (0.1 ppm), with muscle levels of less
than 0.16-2. 3% ppu. The liver Hg/muscle-Hg
ratios for the adults vere greater than those for
2 freshvater fish species and 3 species of
dosestic animals exposed to Hg in their diet. Hg
in the seals increased with age and varied with
the position in the marine food web of the
organisas they ate, and were higher for the grey
(HALICHOFRUS GRYPUS), Harbon (PHOCAR VITULIWA),
and Hood (CYSTOPHORA CRISTATA) seals vhich ate
large pelagic and benthic fish and cephalopods,
than for Harp sSeals (PAGOPHILUS GROENLANDICUS)
which ate small pelagic fish and crustaceans.

un3
Transport of Lead in the Environment

Servant, J.¢ Lab. Phyc. Rerosole Bchanges Atmos.,
finiv. Paul Sabatier, Toulouse, ¥r.

Part of Proceedings of International Syamposium on
Environuental Health Aspects of Lead, Aasterdaw,
Netherlands, October 2-6, 1972. Organized
Yointly by Coanission of the Puropean
Comnunities, Nirectorate Gaeneral Social
Affairs-Health Protection Directorate and
Environaental Protection Agqency, BUR 500 d-e-f.
Luxemburg: Commission of the Eauropean
Comsmunities, Nirectorate General for
Dissemination of Knovledge, Centre for
}gggrnatton and Documentation (26YVAJ), 155-64;

LEAD; TRANSPORT; RAXRWATER; LAKES; WATER; SOILS
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Decline of Zn €5 in MWarine Mussels Polliwing the
Shutdown of Hanford Reactors

Seymour, A.H.; Nelson, V.A.

Part of Radiocactive Contamination of the Warine
Environaent, Proceedings of Sysposium held by the
International Atomic Bnergy Agency, Seattle, WA,
July 10-13, 1972, (277-285%, 786 p.; 1373

2INC; ZINC 65; MARINF ORGANISNS; SALTWATER;
PLUTONYAN; POWER REACTORS; BECOLOGICAL HALP-LIPES
RUSSELS; RADTORUCLYDES
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TAXONONY: MYTILUS 2DULIS; MYTILUS CALIPORNIUS

GEOGRAPAICAL DESCRIPTYON: U.S. (WW), Washington,
Hanford, Coluabia Rlvet, Paciflc Ocean

The shutdown of the laat of the elqht original
plutonium production reactors at the Hanford
Atonic Plant. in Pebruary 1971, eliminated 'the
source of practically all the radionuclides in
the Columbia River and in the pluce of Colusmbia
River water in the Pacific Ocean. Zinc-65,
perhaps the most biologically important of the
Hanford-produced radfonuclides in the unrine
environment, continues to be present in both the
biota and the wvater fifteen months after
shutdown. The amounts of Zn 65 4n nussels at the
south of the Colusbia River and along the
fashington coast have been monitored since 1961,
and data from these observations have heen used
as reference values to measnra whe loss of Zn 65
related to the shutldown of the reactors. The
amount of 2Zn 65 in the soft tissues of MYTILUS
EDULIS from the Horth Jetty at the mouth of the
Coluabia River declined from 40 pti/g of dry
tissee in Pebruary 1971, to 6 pci/g, dry, in %ay
1972. The effective half-life for %n 65 wvas
calculated to be 130 4 and the loss of Zn 65 by
procesges other than physical decay, in terms of
half-1ife, was calculated to be 277 4. The
latter value is called ecological half-life
rather than biological half-life, since there is
some uptake of recycled 2Zn 65 but at a rate less
than the rate of loss of 2Zn 65 by niological
processes., At Worth Head, S kw north of the
Colunbia River, the amount of 2n 65 and Zn in 4,
CALITORNIANUS and the rate of decline was less
than comparable values for ®orth Jetty aussels,
although the specific activity valunes, micro C{
Zn 65/9 Zn, for mussels from both locations,
collectad on the same day, vere simitar. ‘The 2n
65 effective half-life value for North Head
mussels vas 149 4, The amount of Zn 65 in
mussels from seven locations on the Washington
Coast and in the Strait of Juan de Puca, to a
distance of 340 ka froa the Columbia River,
declined in a regular sanner in respect both to
digtance from the Coluabia Riwver and to time
after reactor shutdown.

(1.3
Poloailus-210 and Lead-210 in the Hydrosphere

Shannon, L.V.; Cherry, R.D.; Div, Sea Pish., Sea
Point, South Africa

Proc. Symp. Hydrogeochem.istry Biogeochen 1,
288-92; 1973

FOOD CHAINS; POLONIUM 270: HYDROSPHERE; LEAD;
PISH: YSOTOPES; POLOWIUN; BIOACCUMULATIONS
SALTWATER; LEAD 210; PHYTOPLANKTON; ZOOPLANKTON

Determinations gave average concentrations of Pb
210 and Po 210, respectively. Sea water (29)
0.038, 0.020 pCi/l: phytoplankton{sd) 27,
T6pci/skg: zooplankton(13) 31, 380 paci/kg; pelagic
£ish (6) 8, 1260 pCi/kg. The increase in Po 210
up the food chain is notable. Yo 210 vas found to
be preferentially concentrated in fish liver (up
to 1278 pci/ka).
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Stabilities of Some Heterocyclic Amine Complexes.
IY

Sharma, R.C,: Bhattacharya, P.K.; Pac. Sci.,
Makarada Sayajirao Univ. Baroda, Baroda, India
(JICSAH), S50(3), 232~-3; 1973
NTCKEL; WETHYLPTRIDYWNE; CONPLEX; AQUEOUS

SOLYTIONS; STABILYTY: COLLIDINE: LOUTIDIEN;
PYRIDINE

J. Indian Chem. Soc.

In the present work the reactions between Wi(IY)
and di- and tri-methyl pyridines (2:a4-1lutidine,
2:6-latidine and 2:%:6 ~-collidine) have been
sutdied in aqueous solution, The experimental
data reveals that the stabilities of the
complexes are in the order of <tua-lutidine
coaples less than 2:6-lutidine coaplex less than
2:8:6 -co)ludine complex which is 1in accordance
¥ith the bagicities of the ligands (2:u4-lutidine
leas than 2:6-1lutidine lessg than
<:tiz6-collidine) . “xact linear relationship,
hovever, does not hold good, The extend of n-L
ohi interaction, d1ffers depending on the nusber
and position of the ~-CA3 group introduced in the
ring. 1itidine complexes are more stable than
pyridine and picoline complexes as expected from
higher basficities of the lutidines. With the
increase in temperature the basicities of the
ligands go dovn and there is corresponding
decreage in the formation constantsa.

ug7
Uptake of Wercury by Chlorella and its Pffect on
Potassium Regulation

Shieh, Y.J.; Parber
Planta {BERL) 100(V) 49-60; 1973

RENBPANE PERMEABILITY: POTASSIUN: NERCOURYS
UPTAKE; RPGULATION; CCCP: DCCD; CYSTBINWNFR

TAXONOAY: CHLORELLA PYRENOIDOSA

Addition of mercuric chloride at concentrations
vhich resulted in an overall bindiry level of
about 8 mmoles Hg/l packed cells and above caused
a breakdown in the perseability of the cell
membrane as indicated b7 a net efflux of internal
K(+). Below this level in cregion of 2 amoles
fg/lpacked cells the rate of K({+) transfer across
the call surface vas stiaulated without
affecting the internal K(+) level. HNaintainence
of the stimulation wvas depandent both on time and
dose. fZnhancement of the rate of K(¢} turnover
vas associated with a fast cosponent nf the
inorganic wercury uptake which could be removed
by washing yith cysteine. The mercury stimulated
K{+) /X (*) exchang2 was inhibited by low
temperatnre, by the uncoupler CCCP and the energy
transfer inhibitor DCCD. Overall binding

concen trations of inorganic mercury belovw 0.%
usoles/1 packed cells had no effect on the K(+)
transpoct system. TIn contrast to sercuric
chloride, methyl mercuric chloride over similar
concentration ranges did not seom to induce a
breakdovn in the perseability barrier or directly
interact with the K(+) /X(¢) exchange but more
likely influenced the latter by inhibiting
inrracellular processes.
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Icelandic Geothermal Activity and the Mercury of
the Greenland Icecap

Siegel, B.%.; Slegel, 5.M.; Thorarisson, P.
Nature Vol. 241, p. $26; 1973, Pebruary 23

GEOTHERMAL ACTIVITY; ICECAPS; MPRCURY; VOLCAWOS;
SEOTHENTS

In response to the controversaey over mercury
found in Grewunland ice cores, information zhout
natural sources and modes of dissemination of the
elesent is needed. Atmospheric mercury can he
introduced by degassing of fluid magmas, and
release from fine anh, and long range transport
of volcanic edecta eastward from Iceland is vell
established, The presence of substantial mercury
lavels in doep North Atlantic sediments located
S, SW, and ¥ of Iceland may also roflect long
tern transport and fallout of Icelaydic marcury
in nearby waters. Whatever may be the
significance of time -variable mercury levels,
they cannot be viewed as evidence for human input
when it is recalled that from the mid-17th
century to the present, Xceland has recorded
nearly 50 volcanic eruptions.

ny9

Motals as Pollutants i{n Air and ¥Water, An
Annotated RBibliography

Sinha, ®.

Ocean Engineering Information Series vol. 6: 1972

HETALS; ATNOSPHERE; WATER; BYBLIOGRAPRY
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tead Accusmulation within NWuclel of Woss Leaf Cells

skaar, H.; Ophus, B.; Gullvac, B.N.; Oepartuent
of pPhysics, Department of Botany, The Oniversity
(%BHT) , 7000 Trondheinm

Nature 241,215-216; 1973

ANSSES; RUCLEUS; CELLS; RIOACCURULATION; BLECTRON
NICROSCOPY; CYTOPLASH

TAXONOMY: RYTIDIADELPHUS SQUARROSUS

Tt vag postulated that ac lead is used as a stain
in routine electron microscopy the presence
rithin cells of lead Aerived frow pollution might
by revealed directly from transmission electron
nicrographs, provided that the local
concentration of the metal in the cell wvas high
enocugh and that nn heavy motal stains vere used
during initial preparation. A5 bryophytes are
¥nown to accumulate heavy metals in
concentrations which ace toxic for other groups
of plants, vosses vere chosen as the experisental
saterial. Specimeng of RYTIDIADELPROS SQUARRDSUS
were cultivated in a greenhouse and watered once
a day for three weeks with a sories of lead
acetate solations, A comparison of electron
nicrographs from unstained polluted material with
ricrographs fros leaf samples froa control plaats
revesled electron~dense fnclusions in the cells
from the lead-treated samples while po such
inclusions vere found within the cells of control
rlants. Samples of R, squarrosus qroving 250 =
from a2 busy city road rovealed electron dense
particles vithin cell nuclel, X-ray analysis of
the electron~dense inclusiong confirmed that the
partirles contsined lead. Other reas in teh
cytoplase vhich shoved electron-dense precitates
vere also exasined but except for one case, no
lead could be demonstrated.,

(13 ]

rffect of Nolybhdenua Phosphate Glasses Containing
rrace BElemonts on the Productivity of SCENEDESHUS
ACUTOS

skarenkowa, K,; Gabrovski, K.; Inst. Genet. Plant
preed,, Scfla, Bulgaria

pokl. Sel'Skokhoz. Akad., Sofia (DSKAATY, 6(1),
33-8: 1973

HOLY BOENUN: MOLYBDENUM FROSPHATES IRON; COBALT:
COPPPR; MANGAWNESE; ALGAR®; DIONASS; GROWIH; PH:
TRACE ELERPNIS: NUTRITION

TAXONONY? SCEREDESNUS ACUTUS

Growth prosnting etfects of & different
3-component no phosphate glasses on S, ACUTUS
vere studied. The wn-containing (0% @an(2) 0(3))
glasy. at & concentration of 25-150 mg/1 of medius
enhanzed the growth and at higher levels
inhibited the qrowth, Naximum incroase of 150%
in biomass was obtained on the Sth day at 100
»a/l loevel, I3 the case of Co-containing (10%
co0) glass, 4p to 60 mg/1, algae yvleld
increased, vith maxisus yield at 15 agqsl. The
Cu=containing (10% Cu0} qglass enhanced growth hy
120-130% at levels of 5-10 ag/l. The
Zn-containing qlass at a concentration of 10-20
1971 fncreased growth hy 120-130%, A
conceptration of 30 mgrs1l of Cu vas toxic. Growth
vas increased by 115-118¢ by re-containing glass
(30% Pe(2)0(3}) at a concentration of 5-20 asq/l.
In all the tosts, no significant pfl change of the
nedium vas noticed.
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452
Particulate Metals in wWwaters of Sorfiord West

Norvay

Skei, J.N.3 Price, W.B.; Calvert, S.%.
Ambio, 24}, 122-124; 1973

LEAD; BIOACCUHULATION; SALTWATER; LEAVES; PLAWYS;
ELECTRON MICROSCOPY; MOSSES

TAYONONY? RYTIDIADRLPHUS SQUARROSUS

The purpose of the present investigation vas to
determine the levels of suspended particulate
coppur (Cu), zinc (Zn) and lead (Pb) in the
waters of Sorfford, ¥West Worway, and to use this
information to trace the dispersal pattern of
metal-containing industrial waste vhich is
dischargad into the f£jord at its gsouthern
extremity near the tavn of Gdda. The
investigation has shovn that concentrations of
these metals in £jord, esveclally Zn and Pb, are
up to two or three times higher than in natural
sea vater. metals have been detactad in both
surface and sahsurface waters 60 km avay from the
area of metal discharge. Considering the
h{dtography and the relationship of 2n and Pb in
difforent wvaters, it seems possgible to draw the
conclusion that tvo distinct bodies of
contaminated water outflov from the fjord.
Hovever, during periods of high river runoff, the
dispersal of matals in subsurface waters will be
different, and at such times ve predict that
pollation of the inner f£iord will he greatest.

153

Comparison of the Lethality of Yarious
Conbinations of Heavy Netals and Vater
Tesparature to Juvenile Rainbowv Trout

Slatkin, D.:; Jones, K.: Geislar, P.: Wolf, K.
Powler, J.; Kraner, H.: Cronkite, B.; Battelle
Paclific Northwest Labs., Richland, WA

Pattelle pacific Morthwest Lahs., Richland, ¥As
BRVL~SA-4700; CONP-730508-6; Part of Thermal
Ecology Symposium. AMlken, SC. 3 May 1973; 1973

TOXICITY; CHENICAL POLLUTION; TEMPERATURE; PISH;
SYNERGISN; ANTAGONISH; ADDITIVITY; THERMAL
POLLUTYION; WUCLEAR POWER PLANTS; AQUATIC
ORGANISNS: METABOLIC RATES BIOASSAY: PROPORTIONMAL
DILUYEBR: RAIWBOW TROUT: CRAYPISH; DAPHWIAS
GROVTh; REPRODUCTION; LETHALITY; NBRCORY:
CHLORINE; PRESHWATER

In the light of the combination of cheaical and
thernal water pollution potential of nuclear
pover plants, this study was undertaken to define
the toxicity of heavy metals at various
tenparatares in rainbow trout. Using a 96h TLSO
standard continaous flow hioaasay, a tvo- or
threa~fold difference in resiztanca to the
toxicant vas sean dapending on the ambient
teaperature at vhich the fish had been matntained.
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Tg-nover and Vertical Transport of zinc by the
Burhausid MEGANYCTIPHANES NORVEGICR in the
Ligurian see

Smel}, L.P,; Povler, S.W%.; Internat. Laﬁ. Mar.
Radionctivity, Internat. Atomic Energy Agency,
Nonaco

faring Biol. 18(M, 288-290; 1973

TURNOYER; YERTICAL TRAWSPORT; TRAWSPORT;
BUPHAFSID; PARTXCIPATORY YURNOVER; SALTWATERS ZINC

TAYOHONY: NEGANYCTIPHANES WORVEGICA

455
Plux of 2inc Through a Macroplanktonic Curstacean

small, L.P.; Povler, S.W.; Keckes, S.

part of Radioactive Contamination of the Marine
Environment, Proceedingg of Symposius held by the
Intecpational Atomic Thergy Agency, Seattle, WA,
July 10-14, 1972 (437-852) 766 p.: 1973

FLOK; ZINC; PLANWKTON; MACROPLANKTOW; CRUSTACEA;
MODELING; SALTWATER; LINEBAR SYSTERS; INGESTION

TAXOHONY; NEGANYCTYIPHANES NORVEGICA

A sisple, linear model has been employed for an
hearistic examination of the flux of zinc through
the euphausgiid MECANYCTIPHANES NORVEBGICR in the
nediterranean Sea, The model is generated from
the basic equation ke = gu e + tambda e, where ke
is the rate of ingestion of particulate zinc by
the euphausii{d, fu e {8 retenticn of the element
in newly elaborated body tlsscne, and Lawbda ¢ is
the rate of nliamination of the element. FPor a
first approxisation, the ke term ig asgymed ¢o
apply only to ingestion of particulate zinc,
though the sodel can also be made to incorporate
direct uptake of zinc from solution. The ke tars
breaks down into ¥e = (QiPi), where Qi » zinc
concentration in ingested food and Pl = ingestion
rate, The Mu e term i aquivalent to (agbqgl,
where 09 = zinc concentration in nevw tissue added
{n grovth, and Pg = grnwth-rata, The lLambdae
term, vhich really sets the flux of zinc through
M. WORYEGICA, can he fractionated at Lawbda e =
(QfPf) + (QmPa) ¢ (QcPc) + (OxPx) + Pe, vhere Qf,
Qm, Qc, and QOx are zinc concentrations in faeces,
noults, dead carcasses, and non-viable eggs,
tespectively, and Pf, Pm, Pc, and Px are the
respective rates of production. The Pe term
accounts for excretion of Aissolved metabolic
productiona. over the life span of #., NORVEGIC?
some of the terms are discontinuous (Px, for
exanple) , and all are non-linear, Therefore, ve
bave selected "ecologically aignificant® segments
of tho lifo spsn (segments representing most of
the impact ot zinc flox, froms biomass estieates),
and have susmed linear approrximations of these
selected seguents, Using adult animals feeding
and defecating for 12 h each Aay, saximum Laubda
e estimates (126.51 ug Zn lost/g Adry veightsday)
plus gaximum c estimates (8.38 ug 2n retained/g
dcy veight /day) vielded a saximum estimate for

XKe (130,99 ub Zn ingested/g dry velght/day).
Siallarly, near-siaimum estimates of Laebde e and
Ma 3 gave a near~minimaa estisate of Ke {51.22 ag
zZn/g dry velght/day). The Zn concentration in
the food of N, WORVEGICA vas calculated to he
approximately 400-500 ug Zn/q dry weight to
satisfy the elimination and growth tecms.
Measured Zn concentration in “natural™ foods of
the euphaugiid avaeraged 570 ug 2n/g dry, an
astimate reasonably close to the calculated
concentration. The Zn budget in M, HORVEGICA is
thus adeguately described, and indicates that
faecal pellet deposition (QFfPf) is the most
significant ‘era (ceoresentlng cver 90% of the Zn
flux). Applicability of the above approach, and
the most sensitive parameters, are discussed
relative to other elements and other organisss.

856
Mercury in Sediments fros the Thames Bstuary

smith, J.D.: Nicholson, R.A.: foore, P.J.;:
Geoches. Div., Inst. Geol. Sci., tondon, Engl.
Environ, Pollat. (BRYPAP) 1973, 8(2) 153-7
MEZRCURY: SEDIMENTS; BESTUARIES: ATORIC ABSORPTION
SPECTROPHOTORETRY

Unconsolidated surface sediments from the outer
Thames estuary vare analysed for mercury using a
flameless atomic abgorption technigue, Sediment
sanples examined comprised fifteen whick vere
freshly collected and tventy provided by the
Sritish Museum (Depacttment of Mineralogy) from a
cullaction asgenbled over the past forty-five
years. Comparison of results for the two groups
indlcates that there has heen littlu overall
change in this period, but levels in these
recent sediments are generally higher than those
obtained for samples of London clay deposited in
Pocene times (approximately S0 aillion years
ago) ., Mercury contents of the sed.msents range
fron 0.012 vo 0.%%D0 ppm, with the hiagher
concentrations usually occurring in sediments
containing a high proportion of fine particles.
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Anzlytical Handbook for the Determination of
Arsenic, Cadmiun, Cobalt, Copper, Yron, Lead,
Manganese, Mercury, Nickel, Silver, and Zinc &n
the marino and FEstoarine pnvironments

Smith, R.G.; Windom, H.L.

gapeblished Manuscript: Technical Report Series
¥o. 72-6, 62 p., Geogria marine Science Center,
University Systea of Georgia, Skidawvay Tsland,
Geogria; 1972, Septesber

AWALITICAL CHENISTRY; ARSENIC; CADMYOW; COBALT:
COPPER; IRON; LEAD: MANGANESE; MRRCORY; WICKEL:
SALTVATER; BSTUARIPES

856
Geachenistry of Selenfum in Deposits in the
Northwestern Part of the pacific Ocean

50kolova, P.G.; Pilipchuk, M.P.; Soanth, Sect.,
Inst. Oceanol., Gelendzhix, OSSR

Ceckhimiya (GEOFAQ), 10, 1537~1506; 1973
SELENION: GEOCHENISTRY; BENTHONIC SEDINENTS:

OCWANS; PIXATION; IROW SULFIDE; ORGARIC
CORPOUNDS; SENINENTS
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u59
Hethylmexrcury: A Bacterial pegradation in lLake
Sediments

Spangler, #.J.; Spigarelli, J.L.; Rose, J.M.;
niller, H.W.

scienze 180, 192-193; 1373, April

METRYLNERCURY; BACTEPTIAL DEGRADATION; SYDINENTS:
GAS CHROMWATOGRAPHY; WMASS SPECTROWETRY; LAKES:
BACTERIA: MICROOBGANYSAS; FPRESHWATPR

u60

Northwest Pishery Center Research on Effects of
Environeaental Contaminants on Marine Organisas,;
feprint

S*ansby, N.P.; Alverson, D.L.; Wational Marine
Pisheries Service, Seattle, Wash, Northvest
risheries Center

GRA 73(21% CON=-T73-506u5-05-06-02; Report No,
PRP-PAPER-978;: fonitoring Agency Rept Wo.
NOAR-73072305-2, A p.: 1973

PISH; AQUATIC ANIMALS; LIPE CYCLES:
CONTANINATION: BYOCHEMISTRY; SALTHATERS:
PRYSIOLOGY: RWIMAL DYSEASES: MERCURY; PESTICIDES;
POLLOTION EFPECTS

The anthors set forth the plans developed by the
wembers of the Worthwest Pishery Center to
conduct research on the cffects of environmental
contasinants on sarine organisms. Their studies
involve a three-pronged attack. At a very basic
regearch lovel, chesists, biocheanists,and
biophysicists are looking into pathwvays within
the fish or other marine organises to learan how
contaminants sove about during different stages
in the Life history of the organisms. The nature
of hiochemical investigations, lahoratory
invaestigations in physfology and fieid research
is rriefly described.

a6
Mercury Concentrations in Sediments of t%.. Lake
frie Basin, Ohio

stith, D,A.3 Ohio Geol. Surv., Columbusg, Ohfo

Ohio, Div. Geol. Surv., Informa, Circ. (GDGCA9)
No. 40, 1-14; 1973
HERCURY; STDINENT; LAKRS

GPOGRAPHICAL DESCRYPPION: T7.5., Ohlo, lake Erie
Rasin
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6862
Traces Metals in Cores from the Great Narsh,
Leves, Delevare

strom, R.N.; Biggs, R.B.; Department of Geology,
college of Narine Studies, University of
Delavare, Wewark, Delevare 15711

Departmont of Commarce Grant 2-35223;
DEL-S$G-12-72, CHS Yo. 2 GL~105; 1972, Deceamber

LEAD; ZINC$ COPPE"; CADNIUN; WATER; CHROMYOUH:
IRON: CORE SAHPLF5¢ NARSHES: SEDIAENTS

Pour tvelve-foot cores and one elighteen-foot core
vere taken pear Lewes, Delavare. Samsples were
taken az two foot intervals down the core
beginning at tvo feet belov land surface. ‘The
samples wore analyzed for ziac, copper, chrosiums,
iron, lead and cadsius. The levels of lead and
cadnfum vere belov the level of detectability by
the methods used (i.e. less than 1 ppa in the
sedi ment sample). Zinc showed a slight increase
in average concentration with increasing depth.
copper and cadmium showed no significant changes
with depth. There appesss to be no significant
difference in the metal concentrations between
the less than 63 u and greater than 63 u
fractions.

963

Chenical Basgis for Yoming of Atlantic Salmon
(SALNO SALAR) to a Hatchery

Sutterlin, A.M.; Gray, R.: Pish. Res. Board
Canada, Dep. Environ., St. Andrews, Hevw Brunswick

J. Pish, Res. Board Can. (JPRBAK) 1973, 30(7)
905-9

SALNON; ROMING; COPPER; COPPER SULPATE; CHENISTRY

Basad on recoveries from traps situated at a
hydroelectric dam .and a hatchery 1500 »
downstreaa, the return locatior of hatchery
reared and vild Atlantic salmon is examined.
During the fall runs of 1971 and 1972,97% of
ascending wild saluon returned to the dam: only
3% vere recovered at the hatchery, Despite the
fact that the hatchery discharge contributed only
1/71000th of the river's flow, 67% of the R
hatchery-roared fish returned to the hatchery and
33% to the dam. Tank tests demonstrited a
clear-cut preference by hatchery adults for
diluted hatchery effluent vs. river water. Wild
fish showved no-preference by hatchery adults for
diluted hatchery effluent vs. river water. Wild
fish shoved no preference to either water. Well
water, a component of hatchery effluent, was
avoided by both hatchery and vild fish., addition
of CuS0(4) to preferred vater altered {ts
effectiveness.

[ 11}
Effect of Copper on Uptake of Diguat-14C by
AYDRILLA

Sutton, D.L.; Haller, W.T.; Steward, X.K.;
Blackburn, R.D.

Weel S.i.(WRESAG), 20(6), 581-3; 1972

DIQUAT; UPTAKE; HYDRTLLA; COPPER; HERBICYDES;
AQUATIC PLANTS: PLANTS; CARBOY 18

TATON.WY: HYDRILLA
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u6s
Distribution and Backgroand Levels of #ercury in
Sediment Cores Prom Selected Wisconsin Lakes

Syers, J.K.j; Iskandar, {.K.; Keoenoy, D.R.; Dep.
S0il Sci.., Uniy. Wigcongin, Madison, Wis,

Water, Adir, Soil Pollat, (WAPLAC), 2(1), 105-18;
1973

NERCURY; LAKES; SPOIMENTS; DISTRIBUTINK;
BACKGROUN¥D

GROGRLPHICAL DESCRYPTION: U.S. (W), Wisconsin,
madison

The vertical digtribution of Hg in sediment coves
from a range of hard- and soft-water lakes in
wisconsin was evaluated in terms of potential
sources of Fg during the nineteenth and twentieth
centuries. Por the Madiscn lakes, the trends in
Hg distrihution ware related to variations in
sewaqe inputs during the last 80 yr. 1t is
unlikely that either inputs of sewage or
erosional products are responsible for the
observed accamulation Hg in the most recent
sedinents from three lakes in northeastern
wirconsin, Background levels varied from 0.01 to
0.208 pprn of Ag (intact gsediment basis) in
precultural sediments fros the Wisconsin lakes
investigated. There was no consisteat
relationship hetween the concentratios of Hg and
other sediment conponents of potential importance
in the retention of Hg.

466 "

Analytical Studies; Biochemical Studies
4

Thomas, C.C., Jr.; Massaro, E.J.

part »f Investigation of Heavy Metallic
Pollntants in the Great Lakes Ecosystes,
ouarterly Progress Report for the period ending
March 3, 1972, 15 p, Toxic Materials Central
Pile; 1972

NERCURY; CADNYUN; ZINC; COPPER; ARSENIC;
CRRONINM; SELEBWIUM; PISH; WALLBYE; SHPLT; SLIRMY
SCULPYN; RAINBOW TROUT; WETHYLMERCURY; UPTAKE:
BYOLOGICAL HALP~LIPE:; GLOOD; SPLEEN: KIDNEYS:
LIVER: LGg: MUSCLES: RAIN: WERCURY

Assayc of fish for mercary, cadmiam, zinc,
copber, arsenic chromiam and selenium vera made.
studies to identify the proteins finding mercury
are continuing and the distribution and half life
of mercury in varions fish organs were studied
further. IYnitially the blood and spleen have
the highest concentrations, but the mercury in
these organs clears quickly and, at the end of
sose ponths, wost of the mercury is in the
suscles (about half the dose or two~thirds of
that remaining in the f£ishy. wnercury builds up
glovly in the brain but is released even more
slovly. The half ratention vas approxiwately 200
days, but is vas bdeing released at an even slower
rate at this tiwme.

467

The Distribution of Nercury in the Sediments of
Lake nntario

Thomas, R.L.

ca;;dlaa Journal of Barth Sclences 9, 636-651;
19

MERCURY; DISTRIBUTION; SEDINENTS; LAKES;
PRESHWATER; BIOCONCENTRATION

GECSRAPHICAL DESCRIPTION: Camda, lake Ontario

Total mercury hag heen analysed in the surface 3
ca of sediment taken from 287 sample stations on
‘an 8 %m grid on Lake Ontario during 1968. The
nercury digtribution shows well-defined tcends
vhich can be related to sediment type; the
concentration of mercury increasing fron the
shallow nearshore coarse sediments outwards, into
the central, deep-vater basin sediments composed
of fine silty ciays and clays. The average
concentration of mercury in the nearshore
sedinents is 355 ppb. Regions of high mercury
concentration (in the order of 2000 ppb) occur
along the southern margin of the main lake basin
and in the western (Niagara) bhasin of the lake.
The dispersion pathvays of these two ragions
point to the Niagars River as the prime source of
mercury ilnput %o Lake Ontario. mnozst of this
mercury is belleved to be of industrial origin.
An additional area of high mercury concentration
vith values up to 20,000 ppb, occurs at the
eastern ond of Lake Ontario (Xingston Pasin) in
the tegion of the lake rlose to the outlet to the
St, Lawronce River. These high values in
organic-rich, fine sediments are likely related
to processes of blological concentration. The
concentrations of sevcury obsarved in the recent
gsediments of Lake Ontario can ba accounted for by
an average ainimum daily input of 125 1b (56.7
kg) of mercury of which an estimated 82 1b (19.0
kg) is of natural origin and the remaining 83 1b
(37.6 %g) is from industrial sources. The
vertical distribution of mercary in a selected
sediment core suggests that industrial maercury
input commenced about the turn of the century,
rose rapidly to CIRCA 1943 and, since then, has
shown a slov but continued rise to the time of
core retrieval in 1970.

‘468

The Distribution of Mercury in the Surficial
Sedimsents of -Lake Huron

Thomas, R.L.

Can. J. Parth Sci., 19{2), 198-204; 1973
DISTRIBUTION; WERCURY; SEDIMBNTS; WEATHERING:

INDUSTRY; CYCLIRG
GEOGRAPHICAL DESCRIPTION: U.S.A., Lake Ruron

Total mercury has been detereined in 163 samples
of the topmost 3 cm of sediment taken from Lake
Huron during 1969. Total mercury values range
fros 5% to 805 ppb with a mean of 222 ppb and a
standard deviation of 162 ppb. The mercury
distribation in the lake seliments shows a trend
for increasing concentration from nearshore and
aid-lake shallow water, coarse sediment deposits
outvards into the fine~gralned sediment in the
deeper water basins. The application of a quartz
correction to compensate for the dilution by an
inert constituent reveals tvo mafor znomalies of
higher mercury concentration. The SAGINAW
ANOMALY occurs in the southern basins of the lake
and is beliaved to be due to the input of
industrial mercury from Saginav Bay; the BRUCE
ANOMALY in the northeastern part of Manitoulin
basin i3 believed to be due to the weathering of
sulfide deposits with subsequent concentration in
the lake sediments being related to mafor water
circulation patterns in the lake. From
statistical analysis the mercury is believed to
bhe bound in the sediments predominantly adsorbed
or complexed by organic matter with subsidiary
adsorption by the surfaces of iron sulfides and
hydrated iron oxide - inorganic phosphorns
cosplexes.
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Application of the Stainton Syringe Method to the
Analysis of Mercury in Nataral Waters

Thospson. J.A.: McComas, P.T.; Pigh. #ar. Serv.,
Pac. Ernviron. Inst., West Vancouver, B.C.,

Cepada, Canada
Environ. Lett. (PVLTRX), 5(3), 189~97; 1973

NERCURY; PVATURAL WATERS; STAINTON SYRINGE METHOD;
ANALYSIS: WATER

A relatively inexpensive, simple and procise
aethod for the anslysis of sub-nanogras
quantities of sercury iu natural vaters is
described., Through a coabination of a solvent
extraction procedcre and a “cold-vapor®
technique, standard deviations of plus or ainus
0.0049 and plus or minus 0.0112 vere ohtzained at
the mean concentrations of 0.023 and 0.166 na/ml
respectively. Recoverles of 98% are reported.

u70
Concentration Factors of Chemical Blements in
Bdible Aquatic organises

Thompson, Stanley ®,.; Burton, C. Ann; Quinn,
Porthy J.; Vg, Yook C,

UCPL-S6".4 (Pev. 1), UCRL-5058 (Rev, 1}, Lavrence
Laboratory, Livermore, CA., Bio-Medical Division,
TID-8500, UC-u8, october 10, 1972, p. 1=-77;
1972, actober 10

CONCENTRATION FACTOR; POODSTUPPS: BLEMNENTS;:
AQUATIC HIOLOGY; REVIRW

a7
Enviconmental Geochemistrys
in the United Xingdom

Some Recent Studies

Thornton, Y.; Webb, J.S.

part of D. Hemphill (BEd.). Seveuth Annual
conference on Trace Substances in Environmental
Health, University of ®issouri-Columbia,
Columbia, U0 6€5201; 1973, June 12-14

GEOCHEMYSTRY; AGPICULTORE; ESTUARIES; PISHRRIES:
GEQCHENICAL RPCOWNATISSANCE; WOLYBDERUOW; ZINC:
WIRING; SHELTERS; SEDIMEBNTS: OYSTERS; BOTTOM
PLUNAT SALTUATER

GEOGRAPHICAL DESCRYPTIOW: United Kingdom;
fngland; Wales

The piper outlines gsome recent applications of
geockaemical parameters to agriculture, estuarine
fisheries and pollution studies and discusses the
Group's current programme in environmental
geochemistry in relation to the geocheaical atlas
of rngland and Wales. ©®xamples are shown of the
resulte of geochemical reconnaissance indicating
both eaxtensive molybdenun anomalies and
nulti-elerent 'low' patterns in relation to
animal health, and anomalous patterns due to old
sining and smelting activities vhich are also of
potential agriculearal significance.
Contaaination of zinc in waters and sediments has
heen related to the failure of oyster larvae in a
hatchery in Rorth Weles and base-lins stodies
show wide geocheamical variation in other .
estoaries used for oyster production. The effect
of the disposal of sewage sludge on trace element
distribution in waters and sediments has been
studies in the Pirth of Clyde and related to the
distribution of bottom fauna.
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n72
Distribution of Zn, ¥Ye, Mn, and ST in Mavine
Pishes of nDifferent Peeding Habits

Ting, R.; Puerto Rico Wauclear Center, Wayague

Puerto Rico Nuclear Center, Mayadue,
CONP-T710510--P2, 709-720; 1971

BONES; DISTRIBUTION; PISH; INTRSTINES; IRONW:
MAEGANBSE; WUSCLES; SKIN; STRONTIUM; ZINC: TISSUE
DISTRIBUTION: SALTWATER

47
Sublethal Cytotoxic Bffects of Neccaric Chloride
on the ciliate TETRAHYNMENA PYRIFORMIS

Tinglae, L.B.; Pavlat, #.A.; cameron, T.L.; Hed
Sch., Univ. Texas, San Antonio, Tex.
1973

J. protozool. (JPRAR}, 20(2) 301-4;

MERCORY; TOXYICITY; PROTOZOA; MERCURIC CHLORIDE
TAXOWONY: TETRAHYAENA PYRIFPORNIS

mercuric chloride at a sublethal concentration of
0.50 mysl caused deleterious changes in T.
PYRIPORNIS cell motility, activity of the water
expulsion vesicles, and cell shape, vhereas a% a
lower concentration {0.25 ag/l) it was vithout
effect. The higher sublethal HgCl2 concentration
elicited damage of several cell structures, and
this Adamage persisted and accomulated vith tinme
up to 23 hr, at the lover HgCl2 concentration.
There vere extensive changes after T-hr exposure
involving prisarily mitochondria; however, all
aatfosr changes wece repaired after 28 Hr of
constant exposure to Hgcl2, indicating
adaptation to the toxicant.
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tLogses of Zinc 695 to Inorganic Surfaces in #arine
Algnl Hutrient Medium

Tomlinson, F.D.; Renfro, W.C.; Department of

Oceanography, Cregon State University, Corvallis,
Ore, 97311

Zavir. Sci. Technol. 6¢(12), 100V-100S; V972,
' Yovenber -

MAPRINE BIOTA; ADSORPTION: UPTAKE: INORGAN1C
SURFATES: MARINE PHYTOPLARNKTON; ZINC 65; SALTWATER

The nature and magnitoie of Zn-6% losses from a
marine algal nutrient sedium through adsorption
to inorganic surfaces vere examined. Iu the pH
range 6.3-7.5, a precipitate formed in the
medias. Yhese particles accumunlated up to 70% of
the 7n-6% &n the aedinm within 28 bhr at pH values
near 7.5 Zn-65 uptake at a pH of 6.3 vas
negligible. The flltered seavater btase of the
nutrient medium vas nsed to study Zn-6% lossesn to
glassvare surfaces. The relationship between the
percent adsorption of Zn-(S froa a contained
seavater sample and wetted~-glass surface
area/pipette sample volume vwas found to be linear
for byrosilicate glags volumetric pipettes in the
size rarge tested (1=15 ml). At pH 8.0,
glassware with surface area/sample voluwe ratios
as small as those of 20-ul volumetric pipettes
adsorbed 7-11% of the contained sanple activity.
Use of polypropylene apparatus was found to
significantly redace zinc losses. Tt vasg
cnncloded that Zn-65 adsorption by inorganic
sarfaces could resanlt in serious errors in
seasurements of Zn~65 nptake by marihe
phytoplankton. N

uys

Recovery of Heavy Netal Cospounds by
Microogranismas. II. Incorporation of
Phenylaercuric and Herceric Acetate Into
ficroorganisms Tolerant to Them

Towoyeda, M.: Horitsu, #.:; Azuma, T.; Fac.
‘Agric., Gifu Oniv., Gifu, Japan

Fippon Nogei Kagaku Kaishi (WNKKAR), 47 (1), 51-5:
1973

MERCORY; BACTERYA; MBRCURY COMPOUNDS:
RICROIGANYSHS; HEAVY NETALS; ACTIVATED SLUDGE

TAXQOHOMY: PSEUDOWORAS OVALIS

A microorganiss tolerant to both phenylmercuric.
acetate and wercuric acetate vas foand in -
activated sludge. It vas identified as
PSECDONONAS OVALIS. BRoth compounds were
incorporated into the precipitate and the
supernatant fractions obtained by the
centrifugation of the cell homogenate at 26.000g
for 15 ain, .

876
Heavy Metals in Pish from Scottish Waters

Topping, G.; War. lLab., Aberdeen
Aquaculture, {4y, 373-377; 1973

HEAVY MBTALS; PISH; PoOD CHAINSS PLANKTON; PISH:
COPrERy ZINC; CADBIUN: LEAD

GROGRAPHICAYL DESCRIPTION: Scotland (coast)

The concentration of four hoavy metals (copper,
zinc, cadnium and lead) has been measured in fouor
species of commercial fish collected from
scottish wvaters. From the limited nuawbers of
fish and areas examined there appears to be
1ittle difference in concentration of any one
metal between areas for the same species. It is
suggaestad hovever that thero may be a difference
in trace metal content of plankton feeding fish
and bottom feeding fish.

“aT7

#icrobial Uptake of Lead

Tocnabene, T.G.; Bdvards, H.N.

Science, 176 (4081), 1336-1335; 1972
MICROORGANISN; UPTAKE; LEAD; LEAD CONPOUKD3

. TAXONONY: PICROCOCCYS LUTEOUS; AZOTOBACYER 5P

NICROCOCCOS LUTEUS and AZOTGBACTER sp. cells
grown in broth in contact with a dialysis
seabrans containing lead broside were found to
immobilize 8.9 and 3.1 x 10(2) milligrams of lead
per gram of wvhole cells, on a dry weight basis,
respectively. Culture turbidity and cell count
measurements on these and other cell cultures
show that lead bromide, lead fodide, and lead
bromochloride in concentrations approaching
solubility liaits have no detactable effect on
overall grovth rate and cell viability. Analyses
of cellular subfractions reveal that fractions of
cell vall plus meabrane contain 99.3 and 99.1
percent of the lead found associated with
MICROCOCCUS LUTEUS and AZOTOBACTER sp.,
raspectively. The romainder is found associated
vith the cytoplasmic fractions.

278
Bffects of Lead on Bacterial Nembranes

Tornabene, T.G.; Bdvards, H.¥.

part of Hemphill, D.D. (Bd.}, Seventh Annual
conference on Trace Substances in Pnvironmental
Health, Held at Memorial Union, Unlversity of
Missouri~Coluabia, Columbia, #0, June 12-14,
1973; 1973 ‘

MENBRANES; LEAD; GROWTH RATE; CELL VIABTLITY;
CYTOPLASH: LIPIDS; CELL MEMBRAWES: CELL WALLS;
CELLS: BACTERIA; MICROORGANISNS

Previons work shows that bacterizl cells can take
dp sabstantial quantities of lead from solution
vithoat apparent effects on overall grovth rate
and cell viability. Lead retained by these whole
cells is associated essentially completely with
the cell wall and meambrare, and very little
reaches the cytoplasm. The present paper deals
vith interaction of lead with membrane 1lipids of
®. LUTEUS. BPEffects of wembrane lipids
composition and structure upon lead retention is
discussed.
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479
Characterization of Pottom Sediments: Cation
Pxchande Capacity and Exchangeable Cation Statas

Toth, S.J.; Ott, A.N.; Department of Soils and

Crops, Colleae of Agriculture and vavironmental
Sciances, Rutgers University, Mew RBrunswick, RJ
08903

Environ. Sci. & Tech., a4 (1), 935-939: 1970,
Hoveaber '

SEDINENTS; CATIONS; EXCHAWNGE CAPACITY;
EXCHANGEABLE CATION STATUS; IRON; MANGANESE;
RIVERS: ESTUARIES; PRESHUATER

Two parameters, cation exchange capacity (CEC)
and exchangnable cation status {(BCS), were used
to characterize bottos sediments collected from
rivers, bays, and freshvater impoundments, It
vas necessary to investigate the effect of drying
on CSC and exchangeablae Fe znd Mn to arrive at
satisfactory sodifications of soil techanigues
used for thege parameters. Wide variations were
obtained in CBC and BCS values for the sediments.
CEC and ECS values may be utilized for
determining saltwater {ntrusions and pollution
effects. :

[1:1¢]
¥ater Quality and Pish Life Belov Sewage Outfalls

Tsal, Chu-Pa

Trans. Amer. Pish. Soc., 102(2), 281-292; 1973,
April .

WATER QUALITY; PISH; SEWAGE OUTPALLS; CHLORINF;
TURBIDITY; SLUDGE:; SPECIES DIVERSITY

GEOGRAPHICAY DESCRIPTIOWN: U.S. (B), Virginia,
saryland, Pennsylvania .

comparative studies of water guality and fish
specias diversity in stream locations imnediately
above and below the outfalls of 149 secondary
sewade treatment olants vere made in Yircginia,
waryland, and Pennsvlvania. Sewage chlorine and
turibhidity increwent resulting from sludge were
found to be mafor causative factors for fish
specias diversity reduction below the outfalls.

a79
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Trace Plement Trapping in Pteropod Tests

Turekian, K.X.; Xatz, A.; Chan, L.7 Dep. Gzol.
Geophys., Yale Univ., New Haven, Conn.

Limnol. Oceanogr. (LIOCAH), 18(2), 200-9; 1973
IRON; PTEROPOD; PLAWKTON; TRACE ELEMENTS: OCEANS;
SALTHATER: CRRYUA: LANTHANUN; SANARYIUN:; PUROPIOM:
THORIOM:; SCANDIUM: CHROMIUMN; COBALC: LWTYHONY:
SELENION '

. O
GEOGRAPAICAL DESCRYPTION: Jorden, Gulf ¢f Aqaba;
7.5, (®We), Mew York, Long Island Sound -

Pteropod teste from the Gulf of Agqaba and the
South Atlantic Ocean and "hulk™ (soft tissue)
plankton samples from Long Island Sound were
analyzed by instrumental neutron 2ctivation
analysis (INAR) for 11 traca metals . {Pe, Ce, La,
Sm, Bu, Th, 5S¢, Cr, Co, Sh, Se) to study the
trapping and transport mechanlsas for these
metals in the oceans and the capablility of
pteropods to modify the composition of seavater '
daring this process. The internal correlations
among these xetals strongly suggest that s finely
particulate (less than 0.2 m) authigenic }
iron-rich phase (hydrated oxide or phosphate) is
trapped by both the soft and hard tissueg.of
plankton and that this phase iz the major carrier
of saveral of the trace metals. ‘Assusing that
the iron-rich fioc-trapping mechanisa is
applicable to all pelagic calcareons tests, then
the downvard flux of iron and associated trace
elenegnts carried by these tests can be assessed.
To the precision of current knowledge about the
transport and dissolution of calcium carbonate in
deep water, this assuaption leads to the :
conclusion that the iron and the associated trace
elenents have residence times in the deep wator
of the sane order of magnitude as that of the
deep water itself.

482 .

pistribation of Zirconium,' Titanium, WNickel,
Cobalt, Lead, Copper, and Other EBlements in the
Surface Layer of Recent Deposits in Lake BPalkhash

Turovskii, N.S.; Lubchenko, I.Y.; Cherkasova,
E.V.3 Gaol. Inst. NMoscow, USSR

Ltitol. polez. Iskop (1), 847-55; 1973

SEDINENTS: LAKES; ZIRCONIUW; TITANIOM; WICKRBL:
CUBALT; LEAD$ COPPER: DYSTRIBUTION; GALLYUN:
VAWADIUN; CHRONINNA; TRONW: WANGANESE; PHOSPHORUS;
NOLY®BDENUM; CARBOW; ORGANIC CONPOURDS:; TRACE
ELEMERTS ; ACCUBULATION

The majority of the clements studied came from
sugponded watier carried into the lake by the 11§
River, Pour grvoups of elements can be .
distinquished, which, in the orler of increasing
geochemical mobility, are (7) Zr and Ga: (2) Ti,
v, and cr; (3) Pe, ®n, P, Cu, Ph, Co, and ¥i; and
{4y "o and C. Distribution of the elemnts is
qoverned by the hydrodynamics of the hasin,
resulting in enricheent of the finest sediments
with elements of group ¢(3). %r accumulates in
the coastal sands, wvhile the maxisanm
concentration of group (2) occurs in coarse and
also in small size aleurites.
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Hioavy Notals Pollute Nature, Nay Reduce
Productivity

Tyler, 6.
mbio, 1(2), 52+59:.1973, April

ZYNCS COPPER; CADMTIUf: CHROWIUM; NICKEL;
VANADION; POSSTL: POFLS: LEAD: TRON: NANGAWESE:
ATONIC ABSORPTION SPECTROPHOTOMBIRY; CALCIOHN;
HAGNESIE’,; POTASSIUN; SODION; PROSPAORUS: SULPUR;
ACCOMOLATION; #OSSES; YON BXCHANGE; GROGPAPHIC
VABIARIONS; AEAVY METALS; CONPLEXES; LICAENS;
LYTTPA; RUNUS] GRASSES: SPOGESS HPRES: UPTAKY;
ROOTS; SPRUCC WREDLES; RAIN; PEATS:
CONCENTRATION: CHELATIDN:; DECONPOSITION RATE;
NOLYBORNUN: DEFICYENCY; BARKS: TWIGS{ LEAVESS
PLARTS; WATER: TREES

wosges and lichens accamulate heavy setals froe
vain or dry deposition by fon exchange. Atowic
absorptica spectrophotometry i3 a fast and
sensitive nethod for msnalyzing for heavy metalws.
Other plants accamulate heayy wetala through the
roots, transfer a part to the shoots, and then
after vileing and litter formatian accuaulate
wore by lon exchange., Some plants are
superficially rooted in the heavrily pollutead,
acid humas iayer and have a oonsiderable nptake
of heavy mntals. Iun peat bogs the anthor has
found cadsluw up to 5.1 pacts per million dry
veight and lead up tn 180, He speculates that
sach concentration®s mzy lead to » reduced .
decomposition rate, which ¥ill lexd to increased
1itter, alnerals bound in unavailable fors and
therefore reduced prodaction. This accusulation
copld be made avallable all at ouce by clear
cutting or by forest fires or it could be lost to
the ground water, ‘There could alsc he other
affacts, @.q., an incroase in copper and Tinc may
enhance production by providing swicronutrients.

[1:1
Rarcucy as a Hydrosphecic Pollgtant. 1.
Accamulation and EBxcretion in TAPES DECUSSATUS L.

Unilo, N.Y.; feyraud, MB.; Xeckes, S.

Part of Ralvo, M. (Pd4.}, tarine Polluntion and Sea
Lite, ¥o0o0d and Rgriculturae Organization of the
United ¥Wations, Conforence held in Roma Ytaly,
Decembor 9-18, 1970. Pishing Nave (Rooks) Ltd.,
110 Ylept Street London, ECOR 2JL EBnglend, {(p.
232-% 623 v.: 1972

RADIONOLLIDES; TISSUES: TISSUZ DISTRUDOTION;
HSRCURY; MERCORY 203; NERCURY CHLORIDE:
BTOACCHSULATION; EXCRETION; TRACERS; BIOLOGICAL
RALP~LXPE; BIVALU®S

TAXONONY: TAPES DECUSSATUS

forcury~203 chloride was incorporated in bivalves
from sea wateD solution, in food (PAANEODACTYLUR
cultuce) and by injection into the foot muscle.
Accumulation fraos Sea vater was guite rapid, By
the first two mathods the biological half life
wvas -2 weeks, but it was smuch longer for the
injected material (of the order of a vear or
sore). The distribation of the mexcury is given
for each group for a tise period of 52 Jays.

Mach of the mercucy was in the vimceral organs in
all 3 cases.
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" present in tho £ish carcasses was

485
Dptake of Marcury by Caged Rainbov Trout (SALNO
GAIRDNERI) Ln the South Saskatchawan River

Othe, J.P,; Mtton, P.W,: Royer, L.%,: Praghwvater
Inst., Pish. Res. HBoard Canada, Winnipeq, Manitoba

Ja ;tsh. Rea. Board Can. (JPRBAR), 3U(5), 643-50;
197

ABRCURY; RETENTION; RAINBOW TROUT; PYSH; RIVERS;
UPTAKRE: NETAYLMBUCURY

TAIONOMY: SALNO GAXIRDNEREX

Whan cainbow trout (S, GAIRDHERY) wvere held in
cagas in the South Saskatchewan River folloving
curtatliment of sarcury dlscharges ta the river,
a rapid uptake of Hg hy the fish occurred during
the firat wars suamer period (1970) with much
less uptake during the rest of the yoat. A
second sumpar experisent (1971) produced no
aigniticantly different results suggesting that a
long~term contamination existed within this rivex
syatew, Analyses showad that the halk of Hg
present as
sethylmarcury.

L 113
nistribution of Cortain Trace Elesents in marine
Sediments Surrounding Valcano Island (Italy)

valette, J.W.; Cent. fRech. Sadimentol. HWar.,
Cent. Univ., Perpignan, Prance

Ores gSediments, Int. Sedimentol. canér., Bth,,
321-37;5 1973

TRACE BLENENTS; SEDIWENTS: PUNAROLB; SALTHATER;
DISTRIRUTION: VATER

GEOGRAPHICAL DESCRIPTION: Italy, Vulcano Island
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Accamulation of certain Trace Plesents in marino
organians frop the Sea Around the Cape of Goaod
flope

van As, D.; Fourio, H.0.; Vleqgaar, .

Part of Radionceive Contamination of the Marine
Pnvironment, Proceedings of Syspoaium held by the
International Atonic ®nerqgy Agency, Seattle, WA,
July 10«14, 1972 {615-623) 786 p.; 1973

ACTYVATION ANALYSIS; ALGAE; ANTIMONY; AQUATIC
PCOSYSTENS; CPSIUM: CHROWIEM; CONSTAL WATERS:
CDBALT; CPUSTACER; PYSH: TRON; HMARGANESE:
SETABOLISM: MOLLUSCS; WNCLEAR POUEBR PLANTS:
QUANTITATIVF CHEWTICAL “MALYSYS; RETENTION;
SBAPOOD; SAITWATER; STRONTION; TISSUES; TRACE
ELPMPNT5; JPTAKE; ZINC

TAXONINY: POPDHYRA CALENSIS; BCFLONI  MAXINA;
JLYA SPP.s SUKRYA VITATTE; AALYIOTIS MYDAR; DONAX
SERRA; MTTYLYIS MERYDIONALIS; JASUS LILANDIY

GEOGRAPHICAL DESCRIPTION: South Africa, Cape of
rape Hope, Capetovwn .

An investigation of the reciplent capacity of the
aea for radioactive effluent fron a site on the
vest coant of South Africa, 25 ks north of Cape
Town, hacessitated the dotersination of ’
concentration factors for those nuclides whict
would probably be present in the effluent of the
proposed nuclear {nstallations, Stable element
analysas vera done for these corrosion elements
which are ¥nown to have high accumulation factors
and which have {induced radioactive isotopes of
long half-lives, e.g9., Cr, Ye, Zn, Co, Hn and Sh,
as well as for the stable courterparts of the
tisaion products strantiue-99 and cesiuw-137.
various methods of sample prepacation e.g.,
freeze drying, dry and vet ashing, and of sasple
apnalysées, e.g9., atomic absorption and neutron
activation, vere used in paralle) and the results
coaparel, The sarine organisas which are either
regulacly consumed or vhich may have fature
ecanosic importance vere investigated, These
spacies included algae (PORYPRYRA CAPENSIS,
FCKLONIA WAXYNA, OLVA spp., SUHRIA VITATTE),
Mollnscs (HALLOTIS HIDAE, DONAX SERRA, HYTYLUS
MERIDIONALTS) and Crustacea (JASUS LALAWDIT), as
well as various line and pelagic fishes of

comser {cal isportance. Analyses vere normally
performed on the edible parts of the specles
only, With regard to coastal and off-shore
vaters, measuresents of the soluble and
particulate fractions of these aelemsents were nade
and different techniques of sawple storage and
sasple praeparation, e.qg., deep freezing and
Freeze-drying, vare compared.

488
fadioi sotope Yechniques in Delineation of the
Environment Behavior of Cadmina

van Hook, R.Y., Jr.; Blaylock, B.; Bondietti, P,
Francim, C.; fluctabee, J.W.; Relchle, D,:
Sweeton, P.: Witherspoon, J.: OGak Ridge Wational
Lab.,, TH

Part of Joint JYAEBA/RHO/PAN Symposium on Waclear
reciniques in Comparative studies of Pood and
Cavironmental Contaaination, Helsinki, rinland,
August 27-31, 1973: TAEA/SM-175/722;
cone=730817-2.; 1973

CADHTUN; CADMYUM 109; DISTRIBOTION; PCOSYSTENS;
FOOD CHAINS; PLANTS; SEDINENTS; SOILS: TOXICITY:
TRACEES; TRANSPORT; RIOCONCENTRATION:
NICROCOSNS; PIPLD STUDIBS: ASSIMNILATYION;
TURKROVER; WATER

fadioisotope technniques are being developed and
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utiltzad at Oak nidge National Lahoratory (ORNL}
for evaluating the environmental behavior of
toxic elamnnts such asx cadntom in aquatic and
terrestrial ccosystoms. Tracer technigues using
€d-109 in microcosm, fleld plot, and stream
systemnn are providing information on
hioqaochesical cycling and distcibution of
cadnion {n the environment, Parameters heing
weasured include adsorption capacity for cadsium
in mineral soils and sediments; uptake rates of
calnium in various plants spacies from hoth
solls and nutriont solution am affected by of,
compating cations, and chemical form of cadmiuu;
and distribution of ocadmium in various
cosponents of both squatic and terraestrial
ecosystens folloving application of Cd-109 to
soil, vegetntiyd, or directly to streams, Pood
chain paraseters being estimated with Cad~109
include uptake, assimilation, and turnover by
both aguatic and terrestrial ocrganisms.
Inforeation obtainad in these radiotracer studies
48 providing inmight into the brhavior of
cadefus in aquatic and tecrestrial ecosystems,
espaclally transport rates of cadsium and
potantial bioaagnification or dilation tn .ood
chaing. The factors which influeice the
incorporatfon of cadmium into vegatative materfal
as well as thoge affecting residonce time in
ecosystens have boen identiffied, Use o%f Cd-109
also has permitted evaluation of a cadmias
specific electrode as a tool for rapid assay of
free cadmiun {ons in soil solations.

489
Uptake and Loss of Zinc-65 and Cobalt-60 by the
fussel WYTILUS EDULIS L.

van Waers, A.VW.

part of Radiocactive Contamination of the narine
environment, Proceedings of Symposium held by the
International Atomic Energy Agency, Seattle, WA,
July 10-14, 1972 (385-800),.786 p.; 1973

AQUATIC EBCOSYSTENS; AUTORADIOGPAPRY; BYOLOGICAL
HALP-LIFE; COBALT 603 COBALT: GASTROINTESTINAL
TRACT: XTDNEYS:; HOLLUSCS: RADIQOECOLOGY:
RADIOPICLIDESS KINETYICS: RADIONUCLIDE WIGRATIONS
RETENTION; SALTWATER:; TISSUBS; NPTAKE; ZINC 653
zZInc

TAXONONY: WYTILIS FDULIS

The uptake of zinc~6% and cnbalt-60, directly
from saavater, by the maussel NYTILUS BDULIS L,
and the subsaguent loss of the radlonuclides in
non-cadloactive seavater vaere studied with
animals kept unfed during the experisents.
Concentration factors measured for the
radionnclides for periods up to f0 4 are much
lovwer than the values for the stable elements,
which tange from 3000 to 11000 for zirnc and froa
1200 to 4500 for cobalt fn the soft parts., The
pattern of loss is described by loss froa two
rolatively short-lived cosponents and one
long~1ived coaponant the relative {mportance of
the 1atter increasing vith t¢he length of the
preceling uptake perind, The biological
half-1life nf the long-lived component rxanges from
ug - 60 @ for zinc~56%5 and from 57 - 72 4 for
cobalt-60. As shown by autoradiography, zinc-65
s accumulated to a high extent in the kidney and
cobalt=A0 both in the kidney and the digestive
gland. It is concluded that, as far as uptake of
zinc-65% and cobalt-f0 directly froa seavater is
eoncerned, both the relatively slow accomulation
and the subsequent loss will reduce the visk of
contarination of mussels following incldental
releases of these radionuclides in coastal
vators,
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uqg
Pynamics of /Sup 65/2Zn in Benthic Pishes and
Their rrey off Oraegon

Vanderploeg, f.: Oregon State Univ., Corvallis,

Oreqon State Univ., Corvallis, RLO-=2227-T-12-37;
1973, Jano

AWNELIDS; CROUSTACER; DIPPOSION; PYSH3 GEGGRAPHY;
MTHESATICAL SOLUTIONS: NOLLUSCS3 RADIORCOLOGYS
SALTHUATER: RADIOWUCLIDES: KINETICS; SMASOWAL
YARTATIONS

The intra- and interspecific differences of
zinc-6% specific activity in benthic fishes on
the continental shelf off Oregon during 1970-1971
are examined. The dvansics of zinc-65 specific
activity in the fishen are shown to he governed
by a basic equation which applies generally to
any radionuclide accumnlated through the food
chain. Pvidence is prasanted that suggests that
7inc~65 was in a form sore available to the food
chain than stable zinc in seawater. The Aynasics
of zinec~65 SA in the fismhes arm useful for
understanding sose aspects of the fishes'
ecology. A theoretical frasevork is set up for
deteoraination of energy flov in free-living
populationa of fishes and other anisals fros
their specific activity dynamics, Geagraphical
patterns in zinc-65 apecific activity in the
benthic fishern and thelr prey are showa useful
for deducing the mligratory habits of the fishes,
nigration or its abgence ia suggested for mnme
fishes for which no literature Za availabla.

491

fate of Zinc Dptake hy Dover Sole in the
Yortheast pacific Ocean - Preaininary Model and
Analysis

Yanderploeg, H,; Oregon State Univ., Corvall.s

Nregon gstate Univ., Corvallis: CONP-710501-~-02:
p. B80-808; 1971

BIOLOGICAL MODELS; PISH{ POPULATIONS: RADIOACTIVE
VASTES: RADTOACTIVITY; RETENTION; UPTAKE; ZINC:
ZINC £%5; SALTWATER: SCLE

8492
arsonic in the Lipid Extracts of Marine
;nva:tebtntou

vaskovsiy, V.P.; Korotchenko, 0.,0D.; Kosheleva,
1.9.3 lovin, V.S,

comp. Blochem. Physiol. B. Comp. Niochea., GI1(H),
177=7843 1972

LIPYDS; ARSENICS INVERTEBRATES; SALTWATER;
THIN-LAYER CHRONATOGRAPHY; SAPONYPICATTON

TAXONONT: ANNELIDA; MOLLUSCA; ASTEBROIDEA

The quantitative contents of As in the lipid
extracta of 27 species of sarine invertebrates,
related to various systematic groups, vere
deterained, Arsenic was found in the llipids of
the ropresentativen of all phyla. ANNELIDA,
BOLLUSCA and ASTVROIDEA had the highest arsenic
content whereas Spongia had the lovest. The
1ipidsn of animals of the same spacias vith
difteren\. habitats had a Aifferent As content.
Thin-layer chrosatrgraphy vas used to cospars
As-containing subrtances obtained frow various
orqanisms. Anirals from dlfferent groups had
different As-containing compounds. The sain
portions of As-containing sazbatances saponify.

493
Toxicological and Pood~Taechnological probless of
methylsercury in Pish

vYercruysse, A.: Maasart, D.L.; Lab.
rarmacognosie, Pytoches. Toxicol., Vrife Unlv,
Brussel, Sint-Genesius-Fode, Belgium

:;:;. TL4dachr. Belg. (PNTBB2), S0(8), 272-290;

REVIEW; MERWCURY; PYSH; MWETHYLMERCURY; TOXICOLOGY;
POOD S COWTANINATION

n9a
The Crayfish, ORCONECTES YIRILIS, as an
Indicator of fercury Contamination

veraeer, K,
can. vield wat., B6(2), 123-125; 1972

CRAYPISA: NERCURY: BYOLOGICAL INDICATORS;
COFTANINATION: LAKES; BIOCOWCENTRATION

TAXONONY: OCONECTES VIRILIS

The crayfish, 0. VIRILIS, is a good indicator of
g contamination in different vater bdodies.
Crayfish muscle contained 3 times as much fig as
the tesaininy hody. Mercury levels 4id not
differ significantly in samples collectad froa
varfious prrts of the shore of a highly
contasinated laka,
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tercury in aquatic pirés st Clay Lake, Wustern
ontario

Yermeer, K.; Avastrong, P.A.; Hatch, D.li.; Can.
¥i1ld. Serv., Edmonton, Alberta

J. Wildl. Manage, (JWMARY), 37(1), 55-61; 1973
MERCURY; MUSCLBS. BIRDS; CRAYPISP; DUCKS: GULLS;

GOLDEWEYPS; WPRGANSERS; BIOCOWCELTRATYOM: TEALS:
AQUATIC BIRDS

TAXOWONY: LARUS ARGENTATUS; ANAS PLATYRAYNCHOS
AMAS DISCDRS; BUCEPRALA CLANGULA; MERGUS
MERGA¥SER: LOPHODYTES CUCULLATUS: ORCONWECTES
VIRILIS

GEOGRAPHICAL DESCRIPTYON: Canada, Ontario, Clay .
Lake

Total mercury levels ranging from 2 to 16 ppm in
ergs 414 not appear to affect the “atching and
fledging of herring gulls (LARUS ARGENTATUS).
Mercury levels in breast muscles of 5 American
pidgeons (MARECA ANPRICANA), 16 mallards (ANAS
PLATYRHYNCHOS) , 17 blue~vinged teals (ANAS
DISCORSY , 21 common goldeneyes (BUCEPANLA
CLANGILA), 17 common mergansers (NERGUS
MERGANSER), and 7 hooded pergansers (LOPHODYTES
CUCULLATUS) averaged 0.5, 6.1, 6.5, 7.8, 6.8, and
12.3 ppm respectively at Cclay Lake 4-6 veekn
priov to the hunting season in 1971. M%ethyl
wercury in five ducks ranged from 69 to 99
percent of total mercury. Crayfish (ORCONECTES
VIRILYS) muscle contained the highest mercury
levels of food items found in esophagi and
rtomachs of ducks; the high values in breast
mscles of hooded mergansecrs are likely related
to their feeding on crayfish.

496
Temperature-Salinity Stress and Mercury Uptake in
the riddler Trab

Vernberg, W.9.; O'Hara, J.; Belle W. Baruch
Coastal Res. Inst,, Unlv, of South Carolina,
Columbia, S.C.

J. Pish. Res. Board Can. (JPRBAK), 29(10),
1191-0; 1972

MBRCURY: UPTAK®: CRAB; STPESS: TEMPERATORE:
SALINITY: WERCURY 203: TOXICITY

Uptake of Hg-203 vaz dateramined in ¢gill ana
hepatopancroas tissue from £iddl:r crabs (uca
PUGILATNR) maintained under six
temperature-salinity regimes. Although the total
mercury was relatively constant under all
experimental conditions, the percent of mercury
in cach of the tissues vas markedly aifferent.
At higher temperatures the crabs secem able to
transpocrt mercury from gill tissue to the
hepatopancrease more ef fectively than at 1lover
temperatures. This could be a factor in the
toxicity of mercury to fiddler crabs at low
tesperature.
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The Synergistic Pffects of Temperature, Salinity,
and Mercury on Survival and Netabolism of the
Adult Piddler Crab, UCA PUGILATOR

Vernberg, ¥.B.; Vernberg, J.

Pishery Rulletin, 70(2), 815; 1372, April

FIDDLER CRAB; SYNBRGISN: TEMPERATURE EFPECTS:
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SALINITY BPPECTS; MERCURY; SURVIVAL: METABOLISM;
GILLS; REPATOPARCREAS; GREEN GLAWD: CRASB

TAXONORY: UCA PUBILATOR

In a study undertaken to determine the effect of
a sublethal concentration of mercury on the
metabolisa of adult fiddler crabs, gill tissues
verae found to be the major site of Hg
concentration., Lasser asounts accaumulated in the
hepatopancreas and green gland. HWetaholic rates

" were affectasd by prolonged Hg exposure hoth ander

optirie environmental conditions and undexr
tenperature and salinity stress,

u9y
Deternination of the %ode of Deposition of
FPlements in Watural Solution

Volkov, G.A.; Shakhbazova, L.N.

Izv. Yyssh, Ucheh. Zaved,, Geol. rRazved. 16(5),
111-17; 1972

COPPER; WATER; OERPOSITION; WATURAL WATERS;
ARSENIC COWPOGUNDS3 ARSENIC; WERCURY; CARBOW
DIOXXDE; 3GwS; CHLORINE; SOULPATES; 50DIUNMg
POTASSTON: CALCIOM: WAGHNESIUN; PLOORINE;
BICARBONATE; THERNODYNARYICS

Thermolynamic data are presented to study the
modes of migration and deposition of Cu, As, and
fig in the CO2-rich vaters of Dzhili-Su in the
northern Caucasus. The concentration of Cl-, SO
4(~-2), CHAD3I{~), Wa plus ¢+ K plas, Ca 2 plus, Mq 2
plus, P{-}), C1, A8, and Hg in the vaters wvas
determined. Cu is deposited as easily
dissociated carbonate molecules and only a sixth
of total Cu is deposited as Cu(2 plas) cations.
flg is deposited as Ag(2 plas) and as HGCLY (2~}
The As is present as AsOl(3-), AAsOU (2-),
R2AsC8-, and H3AsOU,
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A Continuous Culture of Desulfovibrio on a fedium
Containing ¥ercury and Copper Ions

Yosjan, J.H.$ Van Der Hoek, C.J.
Reth. J, Sea Res., 5(4), uuo~-asu; 1972

CONTINUNUS CULTURE; NERCURY; COPPER:
WICROORGANISNS; TOXICITY; GROWTH

TAXONONY : DESULPOVIBRIO

The effects of the toxic metals Hg and Cu on the
grovth of DESULPOVIBRIO in a continuous culture
vas stuiied, Xt appeared that in such a culture
the metals are continually rendered harsmless by
the procipitation of metal suphides, while in
batch cultures in the same medium no growth
takes place. The overflow of tha continuous
culture no longer contains any toxic metal, as is
proved by microbial growth occurring after
addition of some substratum. Microbiological
processes could de used to render toxic metals
innocuons, to remove them frosm polluted water,
and to fix them as sulphides.
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<00
The Use of Pish Novement Patterns to Monitor Zinc
in Water

Waller, #.T.: caicns, 3., JIr.

vater Research, New York, 6(3), 257-269; 1972,
Narch

2INC; PISH; NOVRAENT; STR¥SS; DETECTION:
TORRIDITY; WATER

The faoasibility of using fish movesent patterns
moaguced by light beam interruption fr.%
continuous monitoring of response to :zinc was
invastigated. The apparatus does not interfere
with f£ish wovement and detacts premortal
aberrations in movement caused by zinc, petection
of stress occurs in rofficlent time to perait
sutvival of test fi-f {f stress comditionsn are
reversed at tiwme of detection. The lowest
concentration of zinc detected during a 96~-4
exposure vas betwveen 3,64 and 2,99 mg per liter
zinc (2 plus). The system's range of effective
measurenent as related to turbidity &s discussed.

501
mercury in righ, Sedisents, and Water in Lake
Oahe, South Dakota

Walter, C.M,: ©®nvironmental Pratect

J. Water Pollution Control Pederation, 45¢10),
2203; 1973, Octgber

PISH; SEDINENTS; WATER:; MPRCORY; PIKE; WALLEYE:
LAKES

GEOGRAFRICAL DESCRYDPTION: U.S., South Dakota,
rake Orvhe

Analyses of total mercury content were made for
fish, sediment, and wvater samples collected in
several locations fn Lake Oahe, S.D., and its
tailvaters, MRercury concentrations equal to or
exceeding 0.5 mg/kq occurred in 30 of 225 figh
sasples tested. filgher concentrations were found
sostly in predatory gase fishes, primarily
northern pike and valleve, from the Cheyenne
River are.

02
Mercury Concentration in Surface Seldiments as
Related to Water Masses i{n Vestern Lake Erle

Walters, L.J.: Rerdendorf, C.E.: Dept. Geol.,
Rovling Green State tUniv., Blovling Green, Ohio

Cospass Sigma Gamma Ppsilon, 50(8), S-10; 1973
WPRCURY; STWDINENTS; LAKRS; PRESAWATER

"0

503
levels of Molybdenum in Milk and its Relation o
Levels ip Cattle FPeeds and Irrigation Water

vard, G.n.

Part of Transport and the Blological Pffects of
nolybdenum in the Environment, Progress Report,
Jannacy 1, 1373 (p. 176~186) 375 p.: 1973,
Januacy 1

NOLYDDENUN; NILK; PEEDS: IRRIGATIOF WATER;
DRINKING WATER; SAWPLYNG; HAY: SILAGE: SOILS:
DAIRIES; POOD CHAINS

Degcription of the food-chain relationships of
nolybdenan vith gmphasis on silk have been more
difficult than anticipated. The original
postanlate vas that agricaltural aceas utilizing
irrigation water with higher levels of solyhdenunm

. would produce feed with higher levels and in turn

wilk with higher levels. The concept is
praobably correct but conclusive evidence for this
relationship have not been obtained readily. It
van thought that the ailk tank trucks which
collect nilk from specific areas would readily
spot the farming areas with the highast
concentration. However, a closer look at the
ailk plck-up operation and dairy fara managoment
syatesn soon destroys this illusjon. The reasens
are that (1) milk is picked aup from most faras on
alternate days, as a result zach truck {n essence
has two routes: (2) farms are added and dropped
from particular routes tregnantly for a variety
of reasons: (3) the variation is herd size is
great (30-800 cows) meaning that one ot tvwo fatas
may have a grossly disproportionate effect on
the mean level found for the truck. Added to
these varfables are those associated with feeding
systess, Some dairies, usually the largest onus,
produce very little or none of the feed for their
herds. For these roasons tank truck sasples may
be used to locate faras that aay have high levels
of aolybdenam in the milk but for environmental
stadies of solybdenus movement the emphasis will
have to be on individual farss. The tank truck
surveys, of course, provide a rapid estisate of
the molybdenan intake through milk by a
netropolitan popalation,
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Molybdenym Concentrations in Tissues of Rainbow
Troat In SALNO GAIRDWERYI and Kokasea Salsore
ONCORHYNCHUS NERKA from Waters Differing Widley
In Molyhdenue Content

ward, d.V.

J. righ. Res. Board Can., 30(6), B41-842.: 1973,
June

TRACE ELENPNTS; DRETECTION LINIT: X-RAY
FLUORESCEVCE ANALYSIS; MUSCLYS; BOWES; ALGAE;
NITROGEN PIXATION; TOXICITY; LIVER; KIDNEYS;
SKTH; PISH; ANALYSIS; MOLYBDEWUR; ACCUNULATYION
PACTORS: WATRR; BYOACCUNULATION

TAXONONY: SALNO GAIRDNFRY; OWCORHYRCHUS RERKA

SALRO GATRDHERI and OHCORHYHCHUS MPRKA were
procured fros three waters. Dillon Regervoir had
approximately 100 ppdb smolybdenus in its wvaters:
gleven Mile Reservoir had approximately & pphbs
Cline's rish Hatchery vaters vere below the
1limits of detection, Water samples were measured
spectrophotonetrically. Various fish organs were
reaoved, eshed, and analyzed for molybdenum using
x-ray fluorescence to detaersine accumulation
factors (concentration in wet organ/concentration
in vater), PFish organs from the high (300 pph)
molyhdenus water had mean accumulation factors
of less than 1.0 with the exception of S,
GATRDRFRY stosachg (7.1) and O, NERKA bone (1.1,
Pish organs from the lov (6 ppb) molybdenum

vater had sean accusulation factors ranging froa
1.7 in euscle to 26.u4 fn bone. FPish organs from
the vater with trace amounts of molybdenusm had
absolute concentrations ranging from 5-118 ppb,
uascle was consistently the lowest in wolybldenus;
bone was generally the highest. The organs of O,
¥PREA generally exhibited lover molybdenums
concentrations than the orqans of S. GAIRDNERI.
all fish organs analyzed exhibited an inverse
relationship betveen the ambient concentration
and the accumulation factor; thus it appears as
if the accusulation factors for solybienum in
salaonids are hiologically detersinant. There
was no Bignificant correlation of molyblenum
concentration with age; this aqrees with research
on terrestrial anisals,

505
cycling of Radionuclides in Columbia River Biota

Vatson, D.G.; Cushing, C.P.; Coutant, C.C.:
Templeton, W.L.

can. J. Tool, 51(2) 133-150; 1973

CYCLING; RADYCMUCLTDES; CAROMTUN %1;
CONTAMINATION; PISH; PLOS RATE; ISOTOPE RATIO;
‘TENPPRATURE: PHOSPHORUS 32; PLANKTON; REACTORS;
COOLING SYSTUNS; 2INC R%; SEASONAL VARIATIONS:
CHROMIUN; PHOSPAORUS; RIVERS: WATER

GEOGRAPHICAL OESCRIPTION: U.S. (NW), Washington,
Colusbia river

A stuly of the cycling of six radionuclides in
Columbia River biota was initiated in February
1966 to define the interspecies and seasonal
variations in concentrationa., These data were
related to major ecological factors such as
1ight, teaperature, flow, and stable element
concentrations. <Concentrations of radionuclides
in Colusbia River vater are generally inversely
propor tional to flow levels, vith highest values
in winter and lovest in sumser. This is related
to dilution hy seagonal runoff. 32p, 652-, and
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%1Cr vere the elements present in highest
concentrations in the hiota. Levels followed a
pattern of high levels in vinter and lov values
in susmer. This relationship vas particularly
apparent in thoss organisas with high surface to
volume ratios vhose doasinant mode of uptake is
adsorption. The influence of the seasonal
run-off ovorvhelmed the heneficlal effects of
gseasonal changes in 1ight and teaperature in
spring. The magnitunde of seasonal changes
decreasad in the higher trophic levels.
concentration factors (CP) were highest of the
biologically important radionuclides 32P and 652n
and were highest in the primary producers. CFPs
decreasad in higher tropical levels.

506
Distrihution and Tissue Retention of Mercury-203
in the Goldfish (CARASSIUS AURATUS)

weisbart, n.3; Dep. Biol.., Wayne State Univ.,
Detroit, fich.
Can. J, Zoole, 57(2), 183-150; 1973

TISSUES; MERCORY; WETABOLISM: GOLDPISH; MERCNURY
203; DISTRYBUTION; RETENTION: BIOLOGICAL HALP-LIPE

TAXONOMY : CARASSIUS AURATOUS

Goldfish infectad intraperitoneally with
Hg-203(NO(3) (2) lost gercury at an apparent
congtant tate resulting in a hiological

half~life of 568 h. cCorrelated vith this loss
vas a linear increase in the amount of mercary {n
the water, The mercury~203 counteat in the
tissues Aisplayed four different responses. (1)
Gall bladder, gonad, and spleen tissues shoved no
significant regressions. (2} Bye, kidney, and
intentinal tissue manifested significant losses
of mercury, but the rate of loss was not
significantly different from that of the body as
a whole. (3) Gil1l, heart, skin, and suis
bladder tissnes lost aercury at rates faster than
the body as a vhole. (%) Braim, liver, muscle,
and head kidney tissues showed no significant
losses of mercury.

$07
Geothersal Mercury Pollution in New Zesland

VWelssgberg, B.G.; Zobel, M.G.R.: Cheaistry
Divisfon, 1N.S.I.R., Lover Hutt
Bull. Pnviron. Contam. Tox., 9(3), 14R-155; 1973
GROTHERNAL DYSCHARGES: TROUT: SEDIMENTS:

ADSORPTION; CORPE SAWPLES; ATONIC ARSORPTION
SPECTROPAOTONETRY: WEBRCURY: PRESHWATER; WATER

GPOGRAPHICAL DESCRIPTYON: New Zealand, North
Tsland, waikato River

Rainbow and brovn trout and sediments froms
Uatkato River lakes and some of the Rotorua
lakes in Nev Zealand's North Island vere saspled
and analyzed by flameless atomic absorption
technique. These vaters drain from thermal
areas not associated with mercury ore leposits.
Sediment core sawples, obtained from water depths
of np to 33s were also sampled and analyzed. The
resalts indicate such higher concentrations of
mercury in trout living in waters receiving
considerable geothersal discharges than in trout
living in sisilar vaters receiving little or no
gootherasal discharges. The concentrations ot
sercury in sediments shoved no apparent variation
vith increasing depth (i.e., age) of sediments.
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Bohavior of Cesiua=-134, Strontiue-8&3, «nd Zinc-6S
Radionucliden Released to Water Basina, Study on
an Experimental Laboratory fodel.

Weipsbuch, H.; Clain, L.; Botezatu, B.; Preund,
S.; Mvaravarei, I,; Public Hoalth med. Res,
Inst., IASY, Roma

Part of Health Phys. Probl. Intern. Contams.,
Proc. YRPA (Int. Radiat, Rot. Ass,) Buvr, Congr.
Radiat., Prot., 2nd (27FPKAY), 821-830, Bujdoso, Y.
(R3.), Mkad, Kfado, Budapest, Hungarys 1973

RADIONUCLINES; ACCUNULATINN; WATFER; SEDINUNTS;
CESTUN 1308; MODBLS: RELBASE; STRORTIUN 0%; ZINC
65; LABOFATORY MODEL

The accamuletion of Cs 138, Sr 8%, and Zn 6% in
bed sediments of the panube and Siret basins and
in the Bicaz Peservolir vas studied using exptl.
lab, models, Most of the 2Zn 65 and Cs 138 and
80% of Sr 85 are retained by the danube sediment.
Acidification decreases the accunnlation of all
of the radionanclides in the medimont. Alky.
prosotes the accusulation of Sr 85, with no
effect on %Zn 65,
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Methylmercury as Percentage of Total Wercary in
Flesh and viscera of Salmon and Soa Trout of
Various Ages

Westoo, G.: Pood Lab., Natl. Sweden Yood Adm.,
Stockhols, Sweden

Science (SCIEAS), 181(8099), 567-8; 1973

METHYLNEPCURY; WBRCORY; WISH; SEA TROUT; SALNOW;
SALTWATER: AGP

TAXONONY: SALNO SALAR; SALNO OCLA

Total sercary in the flesh of salson (SALNO
SALAR) (1~ to 7-yoar old) and sea trout (SALMO
NCLA) (1= and 2-year-old) increased vith age and
averajed 93% methylmercury irrespective of age.
In the viscera of 1~ and 2-year old saison and
sea trout sethylmercury constituted only 26-67%
of the total Hg, also irrespective of age. Thus,
the proportion of mathylmarcury to total Ag aid
not increase in salmon or sea trout (muscle plus
viscera) with age.

S10
Occurtence and Transport of Arsenic in the Bp{et
Sugar Creek watershed, Charlotte, Worth Carolima

wilder, H.R.: U.S. Geol. Surv., Raleigh, W.(.

U.S., Geol., suxrv., Prof. Pap. (XIPPAW), (NO.
B800-m , 205-70: 1972

ARSENIC; TRARSPORT; STREAM PLOW; WATERSHEDS:
SEYAGR TREATNPHT

GROGRAPHICAL DESCRIPTION: U.S. (SE), North
Carolina, Charlotte, Port nill, Upper Sugar Creek
Watershed

During the smonths of June and July 1971, the U,S.
Geological Survey made a special study of the
occutrence and tranasport of arsenic in the Sugar
Cree¥, S.C., drainage area. It was found, Aduring
the waek of June 29-July 5, that despite the fact
that no known disposal of arsenic vastes had
taken place in over 3 months, total argsenic
concencrations ranginz from 115 to 260 =g/l wvere
still entering the tributary Irwin Creak through

a sowage troatment plant, down froms 1,100 mg/l in
October 1970, The most contaminated phasse of the
agueous systes was suspended solid material in
the treated sevage, vhich containod armenic in
amounts of 26,400 to 500,000 mgs/kg by welght.
Arsanic was found to bae concentrating in the
streasbed saterials, which, on June 28, contained
concentrations of frox 7,000 to 35,000 mg/kg. ON
July 29-31, 1971, samplos vere taken at Sugar
Creek near Port Nill, S5.C., during a ainor flood.
These namples shoved that during the flood most
of the arsenic was being transported in the
suspanded~sedizent phase and that arsenic
discharge closely paralleled total
suspended-sedisent discharge. On Pebruary 25,
1972, dried sludge fros storage beds at the
treatment plant contained as much as 1,700,000
ng/kg/s 670.000 mg/kg/sb and 120,000 na/kg Cr.

511
fercury in the Marine environment. Concentration
in Sea Water and in a Paelagic Pood Chain

Williams, P.N.; Veiss, H.V.; Inst. Mar. Regour.,
Univ. California, La Jolla, Calif.

g;TSiah. Res. Board Can. (JPRBAK), 30(2) 293-5;

WERCURY; ZOOPLANKTON; SALTWATER; FOOD CHAINSS
SEDINENTS

GEOGRAPHICAL DESCRIPTION: U.S. (¥), California,
San Diego

fercury in 3eavater, in a pelagic food chain, and
in bottom sediment was determined at a single
station 330 ka =ontheast of San diego,
California. The concentration of mercury in
zooplankton slightly increased with depth of
collection. The mercury content in alasost all of
the higher trophic levels of organisas collected
at greater depths was indistinguishable from the
concentration of mercury in zooplankton at thase
depths. Nercury concentration in the seavater
colusn vas essentially constant below 100 m and
significantly higher at¢ the surface. This
vertical profile of mercury content {s not
ascrobable to biological activity.

512
Transport of Trace NMetals to the Atlantic Ocean
by Three Southeastern Rivers

windom, H.L.; Beck, K.C.:3 Smith, R,
Southeastern Geology, 12, 169: 1971

RIVERS; SALTWATER: PRESHAWATER; TRANSPORT: TRACE
ORTALS; IRON; MARGAWNESE; RUNOPP: SEDINENTS;
ACCUMNLATION: ESTUARXES

Composition of trace metals in solutifon in
estuaries of three southeastern rivers are
simllar. Dissolved icou and possibly manganese
decrease in concentration going from fresh to
saline vaters oving to precipitation. The
composition of trace metals in suspended
sodimont from the estuaries of the three rivers
diffars, suggesting a relationship to the
cosposition of the respective drainage basin.

The total amcunt of trace setals transported to
the Atlantic in both solution and suspension by
these rtivers appearz to be insufficlent to supply
more than about 100 Km2 of average Atlantic deep
sea gsediment. River runoff appears to be
inadequate to explain the trace metal
accumulation of Worth Atlantic deep-sea sediments.
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Molyblonum Concentrations {n Timasuus of Rainbow
Trout In SALAO GAIRDRERYI and Kokamea Salsore
ONCORHYNCHUS WERKA from Waters Differing widley
In nolyhdenus Content

Hard, J.V.

J. Pish. Res. Board Can., 30(€), 841-342,:
June

1973,

TRACE ELENPNTS; DUTECTION LINIT: X-RAY
PLUDRESCENCE AWALYSTIS; MUSCLES; BOWES; ALGAPR;
NITROGPN PIXATION; TOXICITY; LIVER: KIDNPYS:
SKTNG PISH; ANALYSTS: NOLYBDEWOM; ACCUNULATION
PACTORS: WATER: BIOACCUAULATION

TAXOWINY: SALMO GAIRDREAT: ONCORAYWCHUS WERKA

SALMO GAIRDNERI and ONCORHYNCHUS YvPRKA were
procured from three waters. Dillom Reservoir had
approximately 300 ppb molybdenum in 1its vaters:
Tleven nile naservogr had approxjoately 6 ppb;
Cline's Pish Hatchery vaters vere below the
1imits of AMetectinn., Water sasples yere measared
spectrophotosetrically. various fish organs vere
removed, ashed, and analyzed for molybdenus using
x-ray fluoregcence ¢o detoersine accumulation
factora (concentration in vet organ/concentration
in vater). Pish organs from the high (300 ppd)
solybdenum vater had mean accusulation factors
of less than 1,0 vith the exception of S.
GAIRDNFPRY stomachs (7.1} and O. WPRKA bone (1.V).
Fish organs from the low (6 ppb) molybdenum
vater had mean accupulat_on factors ranging from
1.7 in buscle to 28,8 1n bone. Pish organs from
the vater with trace amounts of molybdenum had
absolute concentrations ranging fros 5-118 ppb.
Muscle was consistently the lowest 4in molybdenus;
bone was generally the highest. The organs of O.
u?ZRKA gererally exhibited lover molybdenum
concentrations than the organs of S. GAIRDNERI.
A1l fish organs analyzed exhibited an inverse
relationship betveen the ambient concentration
and the accusulation factor; thus it appears as
if the accusulatinn factors for solybdenum 4n
salmonids are hiologically detersinant. There
vas no significant correlation of molybdanum
concentration with age; this agrees with ;esearch
on terrestrial animals,

508
Cycling of Radionuclides in Columbia Wiver Biota

watson, N.G,; Cushing, C.P.; Coutanmt, C.C.;
Templeton, W.L.
Can. J. Zool. S1(2} 143-150; 1973

CYCLING; RADYONUCLIDES; CHRONIUA S1;
'CONTIHIHATIOIS FISH: PLOW RATE; ISOTOPE RATIO:
TENPERATORE; PHOSPRORUS 323 PLANKTON; RPACTORSS
COOLING SYSTRMS; ZINC RS; SEASONAL VARIATYONS;
CHROMIUN; PHOSPHAORNS; RIVERS; WATER

GZOGRAPHICAL DESCRIPTION: U.S.
Ccolusbia River

(¥W), vashington,

A study of the cycling of six radionuaclides in
Columbia River biota was initiated in Pedruary
1966 to define the interspecies and seasonal
variations in concentrations, Thase data were
related to major ecological factors such as
1ight, temperature, flow, and stable elament
concentrutions. Concentrations of radionuclides
in Coluwbia ®iver vater are generally inversely
proportional to flow levels, with highest values
in vinter and lovest in suumer. This is related
to dilution by seasonal runoff. 32p, 652n, and

504

S1Cr wvre the elements present in highest
concentrationn in the biota. Levels folloved a
pattern of high levels in vinter and lov valuas
in susper. This relationship vas particalarly
apparent in those organisas vith high surface to
volume ratios vhose goninant ande of uptake is
adsoxrption. The influence of the sea’.onal
run-off overvhelsed the heneficial effects of
seasonal changes in light and temperature in
spring. The sagnitnde of seasonal changes
decraased in the higher trophic levels.
Concantration factors (CP) were highest of the
biologically important radionuclides 32P and 652n
and were highest in the primary producers. CPa
decreased in higher tropical levels.

506
Dintrihotion and Tissue Retention of Mercury-20?
in the Goldfish (CARASSIUS AURATUS)

veisbart, M.; Dep. Piol., Wayne State Univ.,
Petroit, Mich.

Can. J. zool., 51(2), 1643-150; 1973

TISSUES; MBRCORY; WETABOLISA; GOLDPISH; MERCURY
203; DISTRIBUTION; RETENTION; BIOLOGICAL HALP-LYPE

TAXONONY ; CARASSIUS AURATOS

Gold fish injected intraperitoneally with
Ag=-203(10(3) (2) lost sercury at an apparent
constant rate rasulting in a hiological

half-life of 568 h. Correlated with this loss
vas a linear increase in the asount of sercury in
the water. The mercury-203 content in the
tissaes Aisplayed four differvent responses, (1)
Gall bladder, gonad, and spleen tissues showed no
significant regressions. (2) fye, kidney, and
intestinal tissue manifested signiflicant losses
of mercury, but the rate of loss uas not
significantly different fros that of the body as
a whole. (3 6111, heart, skin, and swia
bladder tissnes lost sercury at rates faster than
the body as a wvhole. (8) Brain, liver, muscle,
and head kidney tissues shoved no significant
losses of mercury.

507
Geot hermal Mercury Pollution in New Zealana

Weissberg, 8.G.3 Zobel, H.G.R.; Chemistry
pivision, N.S.T.R., Lower Hutt

Baull. Environ. Contas. Tox., 9(3), 18R-155; 1973

GEOTHERAAL OTSCHARGES; TROUT; SEDIMWNTSS
ADSORPTION; CORE SARMPLES: ATONIC ABSORPTION
SPECTROPHOTONETRY; MERCURY: FRESHWATER; WATER

GPOSRAPHICAL DESCRIPTYION: New Zealand, North
Tsland, Walkato River

Rafnbow and brown trout and sediments froa
yaikato River lakes and soma of the Potorua
lakes in Wevw Zealand's North Island vere saspled
and analyzed by flameless atomic absorption
technique. Theme waters Grain from thersal
areas not associated with wercury ore Adeposits,
sediment core sasples, obtained from vater depths
of np to 3w vere also sampled and analyzed. The
results indicate much higher concentrations of
sercury in trout living in vaters receliving
considerable geothersal discharjes than in trout
living in sisilar waters receiving little or no
geotheraal discharges. The concentrations ot
mercury in sedimonts showed no apparent variation
with increasing depth (i.e,, age) of sediments,
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Behavior of Cesiua-134, Strontiys-85, and Zinc-65
Radicnucliden Relensed to Water Pasins, Study on
an experimental lLaboratory model.

Weigsbuch, H.y Clain, L.3 Botagatu, E.j Preund,
S.3 pvaravarsf, I.; Public Health med. Res.
Inat,, IASY, fiome

Part of Raalth Phys. Probl, TIntern, Contam.,
Proc. TRPA (Int. 9addiat, Bot. Ass,.) fur, Congr.
Radiat. Prot., 2nd (27PKAY), 827-830, Bujdoso, B.
(B4.), Akad, Kiado, Budapest, Rongary: 1973

RADIONDCLINES; ACCORULAPION; VATER; SEDINYNTS:
CRSTUR 138; MODELS; PULEASE; STROWYIUW @8%; TINC
65; LADORATORY MODEL

The accamulation of Cs 138, Sr 8%, and Zn 6% {n
bhed sediments of the panube and Sitet btasine and
in the Bicaz Peservoir was studied using exptl.
lab, sodels. fost of the Zn 65 and Cs 138 and
B0X of Sr 6% are retainsd by the Danube sediment.
Acigification decreames the accutulation of all
of the radionuclides {n the sediment. Alky,
proaotes the accuaalation of Sr 85, with no
effeoct on 7n 65,
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Methylaarcury as Parcentage of Total MNercury inm
Plesh and Vviscora of Saleon and Sea Trout of
Sarious Agen

flegtoo, G.; rood Lab,, Watl. Sweden Pood Ade.,
Stockhole, Sveden

Science (SCIEAS), 181(8099), S67~A; 1913

MEZTHYLNEPCURY; MRRCUPY: PISH; SEA TRODT; SALROW:
SALTWATER; AGP

TAXDWDNY: SALBO SALAR; SALWO OCLA

Total sercury in the flesh of salmon (SALRO
SALAR) (1~ to T~year old) and sea trout (SALNO
NCLA) (7~ and 2-year-old) increased vith age amnd
averajed 93% methylmercury irrespactive of age.
In the viscera of 1- and 2-year 014 salson and
sea trout methylaercury constituted only 26-67%
of the total fig, also {rcespective of age. Thus,
the proportion of methylmercury to total Hg aid
not increase in salmon or sea troaut (muscle plus
visceca) with age.

S10
accurrence and Transport of Argenic in the Upper
Sugar Creek vatarshed, Charlotte, Worth Carolina

wijder, i1.B.; U.S. Geol. Surv., Raleigh, W.C.

U.8., Geol. sarv,, Prof. Pep. (XIPPAW), (Vo.
800- , 205-103 1972

ARSENIt; TRANSPORT; STREAR PLOW; WATERSREDNS;
SEYAGE TREATPENT

GEOGRAPHICAL DESCRIPTION: 0.3, (SE), North
Carolina, Charlotte, Pnrt #ill, Upper Sugar Creek
Watershed

During the sonthks of June and July 1971, the U.S.
Geological sSurvey made 8 special study of the
occarrence and transport of arsenic in the Sugar
Cree¥, 5.C., drainnge area. 1t was found, during
the week of June 29-July 5, that despite the fact
that no known Aisposal of arsenic vastes %ad
taken place in over 3 months, total argenic
concen trations tanqinz from 115 to 260 mg/l were
still entering the tributary Irwin Creek through

a4 sevage troatment plant, down from 1,100 eq/lL in
Qctober 1970, The most contaminated phase of the
aqueous systes wvas suspended solid natetial in
the treated savage, vhich contained arsenic in
amounts of 26,400 to S00,000 mg/kg by weight.
Arsanic was found to bo concentrating in the
ntroashed materials, which, on June 28, cnntained
concentrations of from 7,000 to 15,000 mgskg. On
July 29-31, 1977, samples vere taken at Sugar
Creek naar Port Mill, S.C., during a sinor flood.
Theso sasples shoved that during the flood most
of the arsenic vas being transported {n the
suspendad-nedisant phase and that acaenic
discharge closely paralleled total
susponded-sedisent discharge. on Pebruary 25,
1972, dried nludge from storage beds at the
treataent plant contained as much as 1,700,000
e9/kg/s 870.000 ag/kg/sb and 120,000 sg/kg Cr.

511
narcary in the Marine environment. Concentration
in Sea Water and in a Pelagic Pood Chain

will tams, P.H.; Wolse, H.V.: Inst.
Univ. California, La Jolla, Calif.

g;vglah. Res. Board Can. (JPADAR), 3042} 293-5;

Mar. Rasour.,

BERCURY; ZCOPLANKTON; SALTWATER; FOOD CHAINS;
SBOINENTS

GEOGRAPHICAL DESCRIPTION: U.S. (W), california,
3an Diego

flercury in seavater, in a pelagic food chain, and
in Lottom mediment vanm detersined at a single
statinn 630 ka zontheast of San dleqo,
california. The concentration of sercury in
zooplanktton slightly increased vith depth of
collection., The mercaury content in aleoat all of
the higher trophic levels of organisas collected
at greater depths was indisiinguisbable from the
concentration of sercury in rooplankton at these
depths. Mercury concentrationn in thes seavater
coluan was essentially constayt beloy 100 s and
significantly higher at ime murface., This
vertical profile of sercury content {s not
sscrobahle to biologlical actlivity.
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Transport of Trace fietals to the Atlantic Gcean
by Three Southeastern Rivers

vindowe, N.L.; Beck, K.C.} Saith, R.
Soathenstorn Geology, 12, 169; 1971

RIVERS; SALTWATER; FRESRWATER: TRAUSPORT: TRACE
ARTALS: YRON; NANGAWBSE:; ROWOPP: SEDINEN?S:
ACCURNLATION: ESTUARIES

Cosposition of trace metals in solation in
estuaries of three southeastern rivers are
sinilar. Dinsolved firon and possibly manganese
dectease in concentration going from fresh to
saline waters oving to precipitation. The
cosposition of trace astals in suspended
sedisent from the estuaries of the three rivers
differs, suggesting a relationship to the
cosposition of the respective drainage basin.

The tatal amount of trace setals transported to
the Atlantic in both solution and suspension by
these rivers appears to be insufficient to supply
aore than about 100 Ka2 of average Atlantic deop
sea nediment. River runoff appears to be
inadegquate to explain the trace setal
accunylation of ¥Worth Atlantic deep-sea scdiments.
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Arsepic, Cadcium, Copper, Wercury, and Zinc in
Some Species of Yorth Atlantic Pinfish

windon, H.; Stickney, 2,; Snith, P.; White, D.;
Tarvlor, P.

3 Pish fen PRoard Can., 30(2), 275-279; $97)

LIYER; FKUSCLES: ARSENIC; COPPER; MERCURY:
CADATUN: ZINC: PINPISH; SALTVATEP

TAXORONT: CHORDRICATRYS: OSTERICHTAYS

Arsanic, cadnfus, copper, mercury, and z{nc
analysen of 99 findividuals representing 3%
specien of Worth Atlantic finfish (CROWNDRICATHYS
and OSTEICATAYS) indicate that thore setals occur
at si{ailar levels {n both inshore and offshore
npecies. CHOWDRICHTHYS and OSTRICATAYS have
sinilar concentrations of all the metals,
excapting arsenic vhich ia higher in
CHORDATICHTHYS. Analysex of variocus tissues in
CHONDRICHTHYS reveal higher metal concentrations
{n the liver aexcept for sercury vhich was higher
in muscles.

514
Evaluations of Strteam Pollation and Trace
Subgtance in the Yew Load Balet of miasourt

vixson, P.GC.: Polter, ®.: The University of
Wissouri-rolla, Rolla, WO

Pact of D.D. Hamphill (®d.). Pifth Annual
Sysposiue on Trace Subatances ia Environsental
Realth, University of missouri-Coluambia
(183-152y; 1972

STREAYS: LEAD; WINING TRACE SUBSTANCES; NILLS:
EPPLUENTS; WATER: QUALITY: COPPER: ZTNC: ALGAE;
ALGAL PLOOR®S: CARBOW DYORTDE: PROSPHATRS:
NITROG®N: BENTHOS: BACTERRIA; NICROORGAWISHS

GPOGRAPFICAL DESCRIPTION: U.S., Mismouri (sP),
Wevw lead Belt, viburnas Trend

Streas pollution studles have dbeen carried out in
the viburnue Trend or "New Lead Belt® of S,.B.
Y{mgonri ¢0 evaluate the effects of trace
substances in vastas from lead-zinc mining
operatfons. Data were collected to evaluate the
charactor of individual wvastes and to stody the
effectivenass nf atabilization lagoons in
teeating nilling effluent discharges ianto area
streass. nMine discharge water, w»illing
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operations, cosbined sine-sill effluent and
lagoon syates effluent, were sampled. Water

qual ity samsples vere also taken in streams bolov
the wine lagoons and vere compared with those
fros control aites located on unpollnted

straans. Blological, chesical and physical
parameters vere svaluated, along with trace metal
doterainations of lead, zinc and copper.
Potential pollutional characteristics were
doterminad at all sampling sites, vith special
esphusis on the concentration of trace substances
by axcessive algal grovths. Stadies of mine
effluent entoring streams have indicated that
sining wastevators contain carhon dioxide and
sufficlent pkizihorus to combine with nttragen
praesent in che atress water and cause undesirable
benthic growths in bacterial-algal mats.
Packground concentrations of lmad, zinc and
copper rarely exceefed 20 ppb (patts per billion)
in streams; however, concentrations up to 1,000
Prd ave boen detersined in settliing ponds.
faconnendations are presented for the effective
control of %race snbstances assoclated with
vastevater fros the lead-zinc sining industry in
sontheast Wissouri.

515

An Investigation of Environmental Pollution by
Load and Other Heavy NMetals from Indastrial
Pevalopment in Southeastern Nissouri

Wixaon, B.G.; Tranter, W.H.

Progress Raport, Dept. of Civil Engineering,
Environsontal Research Center, WSP-RANN New Load
selt project, University of Missouri-Rolla, 13pp.

LEAD; COPPER: ZINC; ATHMOSPREAZ; SOILS; INOUSTRY;
AINING; MILLS; RENOTE SENSING; EPPLUENTS

GENIRAPHICAL DESCRIPTION: U.S., fNissouri (5™,
Wou Lead Belt

An interdisciplinary inveatigation of
environmental pollution is aunderway in the Wew
Lead Relt area of snutheastern wissouri to
detorsine the effect of lerd, 2inc, copper,
cafaium and other heavy setaln. The prelisinary
regults for the alr, soil and water
lnvoatlzationu are presented aad the planned
faturq investiqations are discussad vith saphasis
on applications of remote sensing to sonitor the
environaent,



516

516
he Plux of fin, Pa, and Zn in an Estuarine
Bcosysten

Wolfe, D.A.§ Cross, P.A.; Jennings, C.D.

Part 5f Radioactive Contamination of the Marine
Environsent, Proceedings of Syaposium held by the
Interntatioral Atomic Pnergy Agency, Seattle, WA,
July 10-18, 1972 (159=175) 786 p.: 1973
WANGANESE; IRONW; 2IMNC; RADIONUCLIDES: EBSTUARIES;
PISHS CRUSTACEA: PLAWKTON; SEDINPHTS: IWPAUNAS
MACROTNYERTEBRATES; EPIBENTHOS; TENPERATURE;
SALINXITY; PA; RUKOPP: MARIHE BIOTA; WATBR

GBOGRAPFICAL DBSCRIPTION: U.S. (SE), Worth
Cacolina, Wewport River

Cycling of radionuclides in estuarine ecosystoums
involves a Complex network of interactions among
sedinants, dissolved cosponents, blota, and
fluctuating environmental variables, e.g.
teaperature, salinity, and pH. Accurate
orediztion of the distribution of radionuclides
in the various coaponants requires a thorough
undarstanding of the flux of statle elesents
through the system, Efforts to model the fluxes
of Mn, Pe and Zn through and within coastal plain
estoarins of southeastern Upited States of
Auerica ave described. Data have been dexived
sainly fros oxtensive stuldy of the Newport River
estuaary, a Forth Carolina esbayment of about 31
ka2 receiving run-off from a total vaterskad area
of abdut 380 km2. Trace metals have been
analysed on a sessonal basis in water, sediments,
and dominent organisms from several locations £n
this ecosysteas. Ecolojical studies by colleagues
at the Center have prodnced estimates of seasonal
variability and blomass for the major primary
producers, zooplankton, and the dominant species
of sacroinvertebrates (infauna and epibenthos)
and fish. Since the estuary is shallov (less
than 1 a at mean low tide), flushing is dosinateld
by the sewiliurnal tide (0.8 n asplitude), and
oxcept during periods of very heavy rain, run-off
has little effect. Major isports of Nn, Pe and
Zn to the estuary consist of suspendod and
aissolvad spaciesn in the run-off, sedisent
bed-load, tidal inputs, and the late
winter-spring isasigration of fish and
crustaceans. Maior exports are tidal flushing of
dissolved and suspended trace saetals (including
plankton), the autumn esigration of £ish and
crustaceans, and coawercial hatvest of fish and
shellfish, Despite the high productivity and low
cun-of f §n the Nawvport River estuary, physical
processes dominate the total annual budgets of
these motals. B8iological transport processes
were aost important in the case of Zn, for which
cosmercial harvest and esigration may account for
nore than 10Y of the annual input from the
wotershed., The complexities of progressing fros
this static "annual hudget concept” to a Aynasic
mode®}) of trace metals flow throagh the trophic
structure of Nevport River estuary is discussed,
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cycling of Zlaunents in Bstuariey

volfe, 0.A.; Rice, T.R.; National Harine
Pisheries Service, Beaufort, W.C., Atlantic
Estuarine Pisheries Center

Pishery Bulletin, 70(3), 959-72; 1972

ESTUARIZS; RADIONUCLIDES: CYCLING: SEWAGE;
ACCURULATION: SALT WATER: TRACE ELEMENTS:
ESSENTIAL TRACE ELEMENTS: CALCIUN; RAGWESIUN:
POTASSTUN; SODION; COBALT: COPPER; IRON:
ARNGANESE; ZYNC; ALUAYNUM; MOLYBOENUN; SILICON;
VANADION; CBSIURM; CHROMIDN: WNICKEL; RUBIDIUM;
STRONTIUM: TIN; ANTINOWNY; ARSENIC; BARIUN;
BERYLLION; BYSNUTH; CADNIUM; LEBAD; NERCURY;
SELEWIUN; SILVER; THORIUA; SEDIABHTS; DISSOLVED
ORGANIC COMPLEXES; SUSPENDBD PARTICULATES:
POLYCHABTES; CHELATES; EDTA; CONPLEXES:
CODALANIN; DIONASS: ADSORPTION; TONW BYCHANGE:
ZIRC 65; RAYIN; RONOPP; TIDAL PLUSHING; SEASONAL
VARIATIONS; PHOSPHORUS: WITROGEN; PH; SALINITY:
NUTRIENTS; CESIUM 137; RUTHEWIUA 106; OYSTRRS:
PISHS CONCENTRATION PACTOR; ASSYIAILATION: UPTAKES
HODELS

moeaningful evaluation of the ecological stresses
inposed by man’s release of heavy metals or
radloisotopes into estuaries requires an improved
understanding of the interactions betveen the
vaste matorials and the functional components of
the ccosystes. The types of information required
for the lovalopment of gseful smodelds for the
cycling of contaminant metals (both radioactive
and stadble) in entuarine ecosygtems are revieved.
¥ith pacticular reference to the coastal plain
estnaries of the goutheastern United States, the
sa‘jor reservoirs of those metals, the mechanisas
and pathways of elemental transformation and
rates of elesmental turnover asong reservoirs, and
the responses of these processes and reservoirs
to environmental change are discussed. A
conceptual systeas model i3 presented as the
prelisinary phase in the davelopment of dynaaic
mathematical models of elemantal cycling.
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A Proyress Report on Nercury

Wood,y J.Me
Pnvironment, 14(1), 33-39; 1972, January

RERCURY; ARSPN1IC; SEVWAGE; PUWGICIDES;
HPTHYLMERCURY: DNISCHARGE: METHYLATION; PISH:
METHYLMNERCURY: HALP-~LIPF: ANALYTICAL METHODS;
ATONIZ ABSORPTION SPECPROPAOTONETRY: WROTROW
ACTIVATIOE ANALYSIS; GAS CHROMATOGRAPHY; SEWAGE
TREATNENT; PERTYLIZERS; RUNOPP; DREDGING; WATER
QUALTTY; LEGAL ASPRUTS; NICROORGANTSHS

The maxcury problem is nov vell defined: There
are huge amounts of inorganic wercury remaining
in seliments, which is slovly being converted to
methy)l wercury, even after the discharge of
rercury has been graeatly reduced, Purther,
methyl mercury compounds are still used as
fungicides in the 0.S., but not 'n Sweden. The
companies involved and the locations of the sore
serions pollutiom are given. The author
calculates that less than 0.2 percent of the
mercury in sedligents has beon converted and that
approxinsately 500 years vould be regquired to
clean the system by biological methods. He
sentlons other possibilities, such as dredging
(vhich he says redistributes the contamination
and 4id not help at. minamata), covering the
sediments and 4sproving water guality mo the
nicroblal populations decrease. The aathor and
his studients studied the methylation process.
carbon, nitrogen, phosphates and trace metals
provide food for the microorganisas and this
deteraines their population level. The rate of
nethylation depeonds on the concentration of
inorganic mexrcaory and the population 1evel of
microsrganisas, Poor sevage treatment and runoff
fron overfertiljzation have gade the situation
vosse., PFigh take up the mothyl gercury iu food
and from the vater, nethyl mercury has a
half-1ife in fish of 800-1000 days in fish
(flounder, perch, nike, eels). Thus, the
accumalation can increase significantly even at a
rather low intake. The author is critical of
soxe of the analytical vork and decisions.
Flameless atoaic absorption is cheap but gives
lover values. The author profers neutron
activation as being far more accarate. Purther,
the author prefers a direct analysis for sethyl
mercury, e.9. by gas chrosatography rather than
total sercary, since this is the critical
compound. ®hile therms is some mercury of natural
origin being methylated, industrial poliution has
greatly magnified the probles in recent years.
the aathor discusses legal aspects {in the U.S.
and Canada,
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Mechanisas for Nethylation of Nercury in the
Environment

Wood, J.W.3 Penley, M.W.3 DeSimones, R.E.

vart of Technical Report Wo. 137, Mercury
Contamination in Man and his Bnvironment,
International Atomic Pnergy Agency, Vienna,
austria (p. 49-66), 181 p.; 1972, July

NERCORY? CONTAMINATION: METHYLATION; COZNZYNES:
RUTRJERTS; WPTHYTICORRINVIDS:; NETRYLCOBALARYNG
ENZYNES: NERCORY COMPOUNDS

A coeplex paper on the methylation of sercury.
gethylation can procerd under both aercobic and
anaeroblc conditions and the rate is greater
vhere pollation and nutrients lead to an abandant
population of the suitable bacteria.
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Parsistance and Reactions of Carbon 18-Cacodylic
Acid in Soils

Woo'lgson, P.A.; Kearney, P.C.

Environmental Science and Techaology, 7(1),
47-50; 1973, Janvary

ARSENIC; CACODYLIC ACID; SOILS; PERSISTEKRCE:
CARBON 18; TARBON; AVAILABILITY; ARSINE; ALKYL
ARSIHE; DEGRADATION; EXTRACTANYS; SOLUBILYTY;
BIOD EGRADABILITY

Carhon-tti-1abheled cacodylic acii
(hydroxydimethylarsine oxide) vas prepared by
roacting T8carbon-sethyl iodide vith sethyl
dichloroarsine, Concentrations of 1, 10, and 100
parts per aillion of cacodylic acid were
established in three soils of varying iron ana
aluminua content. At 2, 4, 8, 16, ?8, and 32
veeks, soils vere analyzed for 14Carbon and total
arsenic in the witer-soluble (vs), calcium (Ca),
iron (Fe), and alusinum (Al) fractions.
Injtially, cacodylic acid was distributed in the
folloving fractionses ws is greater than > Al is
greater than Pe is'groater thap Ca. After 32
wveeks, the distritiction vas ws is greater than
Al is greater than Pe is greater than Ca. 1In
contrast, inorganic arsenate (5¢) vas largely
present in the Fe and Al tractions. Cacollylic
acid persistence vas a functinm of soil tyze and
atter 32 weeks the following amounts of 1hcurchon
were recovered in each soil type by combustion:
Christiana (23%), Hagerstown (53¢}, Lakeland
(62%) . A decrease in both total t8carben and
total arsenic occurred in all solls with time, &
pungent garlic odor was detected in solls
receiving 100 parts per pillion, stggesting the
production of a volatile alkyl arsine. The logs
of arsenic suggests that one route of cacodylic
acid loss from aerobic and snerobic soils is by
alkvl arsine volatility. pegradation undev
aerobic conditions also occurtel by cleavace of
the carbon--As bond, presusably yielding €02 and
As08 (3~) . This degradation is presamably due to
microhiological action.
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Mussels and Barnacles as Indicators of the
variation of Mn 54, Co 60, and Zn 65 in the
varine Znvironment

Young, D.R.; Polson, T.R.

Part of Radioactive Contasination of the Marine
Pnvironment, Proceedings of Syeposium held by the
International Atoeic Bnergy agency, Seattle, WA,
July 10-14, 1972 (633-649) 786 p.; 1973

MOSSPLS; BARNACLES: BYOLOGICAL INDICATORS:
MANGANESE; WANGANESE 503 COBALT; COBALT 60%
SALTWATER: THERRONUCLEAR TRSTIRGS: PALLOUTS
COASTAL WATERS

TAXONONY: MYTILOS CALYPORNIANUS; MYTILUS EDULIS

The intertidal byssal pussel AYTILUS
CALTFORNIANGS and the oceanlc gooseneck barnacle
LEPAS AWATTPRRA are efficient indicators of
spatial and temporal changes in levels of three
radiosetals in the marine environment., LEPAS
specisens collected from the northeastern Paclific
doring the first half of 1960 demonstrated
oceanic~-to-cosstal ratios of ¥n 5S4, Co 60, and Zn
fS fallont from the 1961-1962 thermonuclear tests
of approvimately 3:1, ¢z1, and 2:1, respectively.
Caesium-137 in the surface layers of the two
sectors (whose centres 1lie about 1500 and 300 km
vest of San Dieqo) alsp showed a 331
oceanic-to-coastal enhancement of fallout from
this source. MYTILUS specimens collected during
1963-64 along the northeastern Pacific Coast
showed a fairlyv uniform distribution of Mn S8 and
Co 60 between latitudes 46 and 27 north, but
dramaticasllvy reflected the poiat source of
Hanford-produced Zn F5 emanating from the mouth
of the Columbia River. Relatively high zinc~65
concentrations, possibly related to this source,
vere Jetected in MYTILUS from nocrthern Ba-a
California WNYTILUS, the ecological half-tismes of
the three nuclides observed in the invertebrates
betwvesn mid-1963 and late 1960 at specific
intertidal, coastal, and oceanic platforms vere
consistent vith radioactive decay rates. This
suggests an approximate equilibrius between input
and removal of these radiometals in the mixed
layer. Mussel and barnacle tissue~to-gseavater
enrichment factors for the three nuclides exceed
1000, In MYTILUS 4 to 6 cm in length, size
variations had no significant effect on nuclide
concentration, but 70% of the Co 60 and Zn 65
soft-tissue radioactivity wvas located in the
kidneys and digestive glands of this organisa.
Bay mussels (M. EDNLISY taken from the coastal
surf zone showed concentrations similar to those
in M. CALIFORNIANUS, but M. EDULXS in two nearby
bays had lower values. Intertidal coastal
aussels and gooseneck barnacles recently
collected from 14 california stations indicate
average 1971 "bhaseline concentrations" of ®n S84,
Co 60, and Zn €5 of 0-5, N=-u, and 0-11 pCci/vet
kg, respectively.
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Mercury Concentrations in Dated Varved Narine
Sediments Collected Off Southern California

Young, D.P.; Johnson, J.N.; Soutar, A.: Issacs,
J.D.; South, California Coastal Water Res. Proj.,
Pl Segundo, Calif. -
Hature (London) (NATUAS),

208 (5818), 273-5; 1973

MERCURY; SEDINENTS; SALTWATER

GEOGRAVHICAL DESCRYIPTION: G.S., California (S.
Coast)
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Effect of Copper and Silver lons on Algae

‘Young, R.G.; Lisk, D.J.

J. Water Pollut Control Ped. 4u(8), 197z 1643-16u7

PISH; TOXICITY; ALGYCIDE; GROWTH; INRIBITYON;
MLGAR; COPPBR; SILVER; SYNBRGISH

TAXONONY : EODORINA PEOTASTRUN

This study explores the possibility of synergise
betwaeen Cu and Aq in the control of akgal blooms
on the theory that if such action does occur,
total ions with raecognized toxicity to fish and
other wildlife would effect control of some alganl
species. In this work 0.3mg/1 copper or
cepper~silver mixture was lethal to all
blue~green algae tested., The green algae vere
more resistant, however. The copper silver
cosbination was slightly more effective than
copper alone under the conditions used, but will
be of questionable utility in the field vhen
increased risk to desirable fish and the economic
factor of the cost of silver salts are
considered.,

524

Prediction of Incipient Lethal Levels of Copper
to Juvenile Atlantic Salmon in the Presence of
Humic Acid by Cupric Blectrode

Zitko, P.; Figheries Research Board of Canada

Bull. Bnv. Contam. Tox., 10(5), 265;
Wovenber

1973,

'

LETHALITY; SURVIVAL; COPPER; AGE; SALMON; HUNIC
ACIDS; LIGNOSULPONATES; PULP NILLS; EFPLURNTS;
CONPLEXES; INDUSTRY; ORGANIC CONPOUNDS; CURPIC
JONS ; SALTWATER

The toxicity of copper to juvenile Atlantic
salmon in the presence of humic acid is
daseribad. The incipient lethal levels of coppeL
are predicted from the potential of a cupric ion
gselective electrode. This technique aight be
extended to othor copper-complexing substances
such as lignosulfonates, pulp mill effluents in
genexcal, and various organic compounds.
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Release of Heavy Netals froa Sediment by
sitrilotriacetic Acid NTA

Zitko, V.3 Carson, W.V.; Blol. Stn., St. Andrews,
New Brunsvick

Chenosphere 1{(3), 113-118; 1972

HEAVY METAL RELEASE; SEDINERTS; WITRYLOTRIACETIC
ACID: RTA; COPPER; IRNN; ZIMNC; CADNIUM; MPERCURY;
TOH EXCHANGE: PISH; RIVERS: NINIHG

tcupric, zinc and ferric ions are released froz
aguatic sedlaents by nitrilotriacetic acid ("7TA).
rmodnl experiments indicate that cadmius and
wercuric jons behave similarly. Concentration of
HTA as low as 1.0 mg1(-1) produces in some caces
measurable release of these ions, The release of
heavy-metal {ons i3 somevhat depressed by
increased water hardness. In model experiments
with lon exchange resins NTA affects only ions
hound to carboxyls and has no effect on fons
bound to sulfo groups., ¥idespread use of NTA
uould result in N'A concentrations in the orfer
of 10~20 mql(-1) Iln surface vaters. Since aven
low concentrations of NTR release heavy-metal
ions from sediments, direct discharge of NTA into
surface waters should be limited as much ag
possible., ¥or the same reason, the use of WTA as
a fish-protecting agent in rivers affected by
base-setal sining pollution is not recomsended.
These studies were conducted cn the sediments in
the worthwest Wiramichi PRiver and its tribatary,
the Tomogonops PRiver, Wev Brusswick, Canada,
vwhich drain a hase-metal mining area.
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Methylmercury in Preshwater and Marine Pishes in
Newv Brunswick, in the Bay of Pundy and on the
¥ova Scotia Sanks

Zitko, V.:; Pinlayson, B.J.; ¥ildieh, D.J.s
Anderson, J.M.: Kohler, A.C.

Pish Res Board Can 28(9), 1285-1291: 1972

PISH; SALTWATER; INDUSTRY; ATHOSPHERE;
FRESHWATER; MERCURY: METHYLMERCURY; EELS:
PICKERFL; WHITE PERCH; YELLOW PERCH; BROQK TROUT;
ATTANTIC SALNON

In ouly two cases was the level of methylmercury
in marine fish above 0.13 parts per million.
Presk vater fish ranged from approximately 0.1
to 1 or 2 parts per sillion. Some of the
freshvater sampling locations were near
industrial activity; others suggested pollution
by airborne mercury. MNethyl mercury in eels from
one ¥ev¥ Rrunsvick lake has not changed over 46
years, S50 some of the elevated levels may be
natural.
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s27
Active Phase of Assisilation of Plutoniums 239 by
ﬁhe narine Algae ASCOPHYLLUM NODOSOUN

2lobin, V.S5.; Zlobin, \2 (
Polyar. fauch,-Isgled. Proekt,vlnst. forsk. Ryb.
Rhoz. Okeanogr., Wo. 29, 169-175(1971).; 1973

ALGAE; AMNONIOM COMPOUNDS; BYOLOGICAL BYPECTS;
CADWTION COMPOUNDS; CHLORIDES; CYANWIDESS
IWAIRITION: PLDTONIUNM 239; RADYONUCL IDES;
KINETICS: RESPIRATION; UPTAKR

A study was made of the prohlem of accumulation
of Pu 239 by the brown alga Ascophylium nodosum
during suppression of cell respiration. As the
inhi bitors the author used sodium cyanide in a
concantration of 1 10B-% M, amuonium chloride 10
=M and 100 a¥ and cadmium chloride 2 mN, It was
established that they cause a increase in the Pu
2319 accamulation factors in dependence on the
substrate on which the act. A study vas sade of
the mechaniss of his phenomenon and it was
sass!ble to establish the dependence of the

ntensity of cell respiration and the
accuaaulation factor. 7The article gives
hypothesaes on the means and methods by uhich pq
239 {n a colloidal state penetrates through the
cell wembrane,
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