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ABDELALy AHMED T.H.y =MILY M, KINNZIOY, AND DONALD G. AHEARN. 1977.
PURIFICATION ANO CHARACYERIZuTION CF 4 NEUTRAL PROTZASE FROM SACCHARQOMYCOPSIS
LIPOLYTICA. J. B8ACTERIZ2L. 130¢3>:112%5-1125. (ERL,G3 X003).

SACCHAROMYCUPSIS LIPOLYTICS 37-1 PRODUCFED TWJ INDUCIBLE EXTRACELLULAR
PROTEASESs JIN= UNDSZR NEUTRAL QR ALKALINE GRCWTH CONDITIONS AND THE
SECOND UNDER ACIO CONDITICNS. SZCRETIGN 0OF THTZ NEUTRAL PROTEASE WaS
REPREZSSED IN THE PRESENCE OF GLYC=RIL OR GLUCOSE, 80TH OQF WHICH
SUPPORTED RAPID GRCWYHA QF THE ORGANISM., AMMONIUM IONS ALSO REPRESSED
THe SECRETION OF THE ENZYMT. THE NZUTRAL PROTZASE ACYIVITY COPURIFIED
WITH ESTERASE ACTIVITY DUSING aAMMONIUM SULFATE FRACTYIONATION,
CHROIMATOGRAPHY ON DIETHYLAMINOIEYHYL-CZLLULOSE, AND GEL FILTRATION ON
SEPHADZX G-150. THC MOLECULAR WEIGHY OF THE ENZYME WAS ESTIMATED TO B8E
42,000 8Y SUCROS:S DENSITY GRADIZNT CENTRIFUGATION AND 38,500 8Y
PGLYACRYLAMIOE GEL cLECTYRIPHORESIS IN THE PRESENCZ OF SODIUM DODFRCYL
SULFATE. THE PURIFIED INZYME HAD A PH QPTIMUM OF 6.8
PHENYLMETHYLSULFONYLFLUGRIVE INMIZITED BITH PROTEASE AND ESTERASE
ACTYIVIVYIES, INDICATING THE PREZSENCI OF A SzZRINZ RESIDUS IN THE ACTYIVE
CENTER. PROTYZASE, 3UT NCT ZSTERASE, ACTIVITY WAS SENSITIVE TQ
CTHYLENEDIAMINEYETRAACZTATE AND WAS SIGNIFICANTLY ACTIVATYTED 8Y
DIVALENT ICNS. ODITHIOJTHRZITOL INHISITED 3CTH PROTEASE AND CSSTERASE
ACTIVITIESs INDICATINS THE PRESENCe OF 1 CRITICAL DISULFIDT B8RIODGE.
[HE ENZYME HYDROLYZED CASEIN (KM = 25.6 MM} AND HEMOGLOBIN AS WELL AS
THZ NITRIPHENYL ESTERS CF TYROSINE (XM = 2.4 MM), GLYCINE, TRYPTOPHAN,
AND PHENYLALANINGC.

t

AHEARN, Doses HWol. COOK, AND S.A. CROW. 1931. EFFECTS OF POLLUTANTS ON
MICRO3IAL ACTIVITIFS IN ESTUARINE SURFACZI FILMS. €Pa-600/4-81-00%, U.S.
ENVIRONMENTAL PROTSCTION AGENCY, ENVIKRONMENTAL RESSARCH LABORATORY, GULF
BREeZE, FL. 20°P.

SAMPLES OF INSHORE SURFACZI FILMS FRCOM ESCAMBIA 3AY, FLCRIDA AND FROM
SITES IN TH: NORTH SE& YISLIED PCPULATIONS OF AERQOBIC, HETIROTROPHIC
MICROGCRGANISMS UP TO 10 Y3 THEZ :zIGHYH POWIRP ML-1 3R 10 TO 7THE SIXTH
PGWER CM-2. HYODROCARBINJCLASTIC CRGANISMS OCCURRED IN RELATIVELY (0OW
POPULATIINS. A COMPARISCM OF SPECIZS 0OF YEASTS PREVALENT IN NQRTH SEA
WATERS BEFORZ AND AFTER CIL 2RODUCTIIN ACTIVITIES INDICATED A SHIFY TO
A MOKE WIDSSPREAD DISTKIBUTICN OF HYOROCARBONOCLASTIC FORMS WITH
POSSIELE INHISITION OF A NCN-HYDRGCAREON UTILIZING SPECIZS.
CXAMINATIGN OF VARIOUS HYCRCCARBINS AINJ CHLDRINATED COMPIOUNDS WITH THE
POTENTIAL GF BESING SZQUESTEREZL IN NATURAL SILMS INDICATED THAT 656%
COULD PCTENTIALLY ALTYER MICRO®%IAL METLABOLIC PROCESSES IN THE SLICK. IN
MICROCOSM STUDIES OF =ZSTUARINT SYSTEMXS, RIPRESENTATIVI COMPOUNDS
DEMONSTRATED A SZLZCTIVE EFFEICY FOR MICRIFUNGI.
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AHEARN, D.5.s AND S.A. CROW. 19890, YEASTS F20M THE NORTH SEA  AND AMOCO
CADIZ 0IL. BOY. MAR. 23(1):125-127. (FRLsG3 X0743.

THE SPECIES AND DEINSITITEZS 3F YZASTS ISOLATIC FROM NORYH SSA  WATERS
BEFORE AND AFTER TYHE PRCOUCTION JF OIL WZR: COMPARED, ODEBARYOMYCES
HANSENII wa3> ThE PRICOMINANY SPZCIES, RUT AFTER OIL PROODUCTION,
CANDIDA GUILLIERMONDII, 8 AYJROCAR3ICNOCLASTIC YEAST, WA&S MORE COMMONLY
ISOLATED AND THE FRZIQUENCY 3J3F &AUKRECBASICIUM PULLULANS DECREASED.
RELATIVELY FEW FUNGI WERS ISJILATEIC FROM aMJICO CADIZ OIL COLLECTYED
TWELVE OAYS AFTER THE STARY OF THZ SPILL. THE HIGHESY DENSITIES WERE
OBTAINED FROM THE OIL SAMPLES WHEN THZY WERZ FIRST SMULISIFIED IN A
TWEEN BO-SEAWATER SOLUTION. IT IS SUGGUSTED THAT THE HIGH
CONCENTRAYIONS OF AROMATICS IN THZ UNWEATHERED IRANYIAN (CRUDE, WHICH
CONSTITUTED ASQUY HALF 0F THT SPILLED OIL, WERE INHIBITORY TO THE
YEAST FLORA.

AHEARN, DeGey SoA. CROW, N.H., BTIRNER, AND S.P, MEYERS. 1976.

MICROBIOLOGICAL CYCLING OF OIL IN ZISTUARINEZ MARSHLANDS. IN: ESTUARINE
PROCESSESy VCL. Yt USES, STKESSES, AND ADAPTATION TO THE ESTUARY., MARTIN L.
WILEYy, EDITOR, ACADEMIC PRZSS, INC.s NY., PP, 483-492. (ZRL,GB X004).

INDIGENQOUS MICRCOFLORA OF SZDIMEINTS OF SPARYINA MARSHES 0OF THE
LOUISIANA COASY INCLUG: A HAIGH PERCENTAGE JF CILLULOLYTIC BACTERIA AND
ASCOSPJIRJIGENIDUS Y:=ZASYS (PICHIA AND KLUYVERIMYCES). AT SITES EITHER
ACCIDENTALLY OR SXPERIMENTALLY INUNDATEC WiTnhn CRUDS OIL, THE
PROPIRTION OF HYJROCARSON-UTILIZING BACTERIA AND YZASTS INCREASED. THE
MARSH SEDIMENTS CONTAINED LOW POPULATYIONS OF HYDROCARBONNCLASTIC FUNGI
WITH FEW STRAINS SHOWING SIGNIFICANT OIL-ZMULSIFYING PROPERTTES. IN
CULTURE; REPR:ISENTAYIVE MICROISRGANISMS READILY UYILIZ2ED ALKANES FROM
€12 T3 Ci8. OIL UTILIZATIIN oY ) REPRESENTATIVE 2ACTERIUM INCREASED
SIGNIFICANTLY 6S INCUBATICN VTEMPERATURSES WZRS RAISZC FROM 10 YO0 30 C,
WHEREAS YEASTS SHOWED PZAK ACTIVITY AT 20 C. JTIL UTILIZAYION BY TEST
MICROCRGANISMS WaS NIGLIGIBL:Z AT 5 C. SE<DLING OF TXPERIMENTALLY OILED
MARSH PLOTS WAITH A MIXZID CULTURE OF CANDIDA MALTOSY AND C. LIPOLYTICA
DEMONSTRATZID TYHAT THZSE SPZCIES SURVIVID IN THE QILED AREA  WITHOUTY
SPREADING TO ADJACENT SITZs. IN CULYURE THZSZ STRAINS GAVE SIGNIFICANT
EMULSIFICATION aF (CRUBDE - OIL AND UTILIZ=ZD UP TYJ 90% OQOF SELECTED
HYOROCARBONS.
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AHEARNy D.Gues So2. CROWy AND W.L. CO3K. 31977. MICROBIAL INTERACTIONS WITH
PESTICIDES IN ESTUARINE SURFACE StICKS., £P2-500/3-77-050s U.S. ENVIRONMENTAL
PROTECTIGN AGSNCY, ENVIRONMINTaL RESEARCH LABIRATORY, GULF BREEZE, FL. 22°P.

ESTUARINE SURFACE FILMS FRCM 2SCaMBIA BAaY, FLORIDAs AND ADJACENT
WATERS WERE SAMPLED 3Y USING TrHZI MEM3RANZ  ADSORPTION TECHNIQUE TO
ENUMERATE MICRO3IaL POPULATIONS. SAMPLES OF TH: UPPER 10 MM OF
ESTUARINE SURFACE FILMS YIZLOED MICKOBIAL POPULATIONS UP TO 10 TO THE
EIGHTH POWER ML-1 OJR 10 TO THE FIFTH POW:IR CM-2. THESE POPULATIONS
WERE 10 YO 100 TIMES GREATZR THAN THOST IN UND:ZRLYING WATERS OF 10 CH.
PREDOMINANY BACTERIA IN SURFAC: FILMS 2SS ISOLATED ON MARINE AGAR WERE
MOTILE, NONPIGMEINTED, GROAM-NEGATIVE RODS. COLONY-FORMING UNITS OF
YEASTS AND evMOLDS OnN MYCOLOGICAL AGAR PREPARED MWITH 507 SEAWATER MWERE
FOUND IN CONCENTRATIOJONS TC 10 TO THE FIOURTH POWER ML-1 0OR 28 CM-2. THE
PREDOMINANT SURFACE FILM ISOLATES FRCOM MARINE AGAR WERE PROTEOLYTIC
AND AMYLOLYTIC BUYT EXHRIBITZID CNLY WEAK TO NEGLIGIBLE
HYDROCARBONDCLASTIC AND LIPOLYTIC ACYIVITIZS. A GREATER PRCPORYTION OF
THE SURFACE-FILM 3ACTERIA, AS CIOMPARED TQ THOSE AT 10 CM DEPTH, WERE
CAPABLE 3F GROWTH ON FRESHWATER MEDIA. WITH SELECTIVE ISOLATION MEODIA,
AMYLOLYTIC, AND LIPCLYTIC BACTERIZ APPCARED T3 COMPRISE A  MORE
SIONIFICANT PROPORTIIN OF THI VOTAL POPULATION. TWSNTY-QONE
REPRESENTATIVE 3ACTERIA, YEASTS, ANO FILAMENTOUS FUNGI FROM INITIAL
SAMPLING OF SURFACS MICROLAYERS HWERE YCSTED FOR THZ EFFECTS OF
SELECTED PESTICIONES ON UTILIZATION OF VARICUS SUBSTRATEZS. ONE
SACTERIUM WAS SENSITIVE TO PLS FIRMULATIINS. IN SUBSZQUENT STUDIES
WITH 53 ISOLATES RZPRESENTATIVE OF MORE DIVERSE PHYSIOLOGICAL GROUPS,
O0~-CHRLORONAPHTHALANE, PCH 1016, aND PENTACHLOROPHENGL WERE INHISITORY
TO A LARGEZ PORTION JF THe ISGLATES AND HEPTACHLOR, BIPHZINYL, PYRENE,
ANO PC3 1016 SIGNIFICANTLY REDUCEC HEXADSCANZ UTILIZATIQON.

BOBBIEy Redes JoSe NICKZLSs G.A. SMIVAs S.0. FAZIQ, R.H. FINDLAY, W.M., DAVIS,
AND D.C. WHITYE. 1931, EFFECT OF LIGHT ON 3IJMASS AND COMMUNITY STRUCTURES QOF
ESTUARINE DETRITAL MICRJIBICTYA. APPL. CENVIRON. MICROBIOL. 42(C1):150-158.
(ERL,GB8 X18%).

COMPARISON JF CcSTUARINS DETRIETAL MICRO3IJITA GROWN WITH AND WITHOUT
LIGHTY IN THe ABSENCE I3F MACROSCIPIC GRAZING SHOWED SHIFTS IN THE
COMMUNITY STRUCTYURE THAT ENASLZD CORRELATION BETWEEN VARIOQUS
BIOCHEMICAL MZASURES. ANALYSIS OF THESE BIOCHZIMICAL MEASURES SHOWED
THAT GROWTH IN LIGHAYT INLUCES THZ SMALLEST INCRTSASES 1IN  PROCARYJTIC
ATTRYIBUTES SUCH &S MURAMIC ACID: A8LL GLUCGSAMINE; LIPID PHOSPHATE:
TOTAL SXVTR4CYASLZI ADINISINE NUCLECTIOES; SHORT-BRANCHED, CYCLOPROPANE,
AND CISVACCENIC FATTYY ACICSY LIPIC GLUCOSE AND MANNOSES; THE
INCORPIRATION OF ACETATE INTJ LIPIJ; AND THE FIRMATIIN OF
DEOXYRIBONUCLEIC ACIOD FROM THYMIOINE. MEASURES OF THT MICROFAUNA SUCH
AS LIPID INCSIYOUL AND THI Y-LINCLENIC SERIES OF POLYZINJIC FATYY ACIODS
ALSO INCRZASZO MINIMALLY IN THE LIGHT-GROWN MICRO2I3TA, MEASURES OF
SULFOLIPID SYNTYHESISy LIPID GLYCZR3L, TOYAL EXTRACTABLE PALMITATE,
18-CAR3CN PILYENQIC FAYTY ACIDSy AND TGTAL POLYENQGIC FATYY ACIDS
LONGER  THAN 23 CAREBINS INCRZIASEC 10— Y0 15-F0OLD IN ALGAZT AND FUNGI.
CHLGROPHYLL A5 LIPID GALRACTIS:=, AND THE 16— AND 20- CARBON POLYENDIC
FATTY ACIOS CHARACTERISTIC JF DIATOMS INCREASCD MAXIMALLY IN THE
LIGHTY. THIS INCREASZ OF DIATOM MEASURE CORRILATED WITH THE® SHEEYS OF
DIATOMS DJDETECT=D BY SCANMING SLECTRCN MICRISCGPY.
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BOB8IE, Raedes DeC. WHITZ, AND Potte BINSON. 1930. BIOCHEMICAL ANALYSIS OF
THE RESPOIONSE JF  Th® MARQRINE MICKOFCOULING COMMUNITYY STRUCTURE TO0 CLEANING
PROCEDURES DESIGNED TO MAINTAIN AELT TRANSFER EFFICIENCY., IN: PROCEEDINGS
OF THe FIFTH INTERNATICHNAL CCNGLQESS CF MAIRINT  CORQROSION AND FOULING. L.
ARITO, EDITOR, GRAFICA> JRZE S.L.sy BARKCELONA, SPAIN. PP 381-400. (ERL LGB
Xig84).

THE MICROFCULING COMMUNITY THAY JEVELCPS IN ALUMINUM PIPES SUBJECT TO
FLOWING SZA WATER IS MARKZIOLY AFFSCTYED BY A MECHANICAL CLEANING
PROCEZDURE =MPLECYFD TO MAINTAIN THE EFFICIENT HIAT TRANSFER PROPERTIES
NECESSARY IN THE CONCINSER SYSYEM OF THE OCZAN THERMAL ENERGY
CONVIRSION 3SYSTZM. SENSIYIV:I MEASURSS OF THE MICROBIAL BIOMASS, SUCH
AS THE E©XTRACTABLE LIPID PHOSPHATE, THE ZIXTRACTABLZ PALMITIC ACID AND
THe TOTal ORGANIC CARSION SHOW LOOD CSRRELATING WITH THE HEAT TRANSFER
EFFICIENCY (RF) IN THE EaRLY STAGES JF FRES FOULING. AFTER MECHANICAL
CLZANING WITH EITHER MANUALLY CPERATED BRUSHES Ok THE M_A.N. SYSTEM,
MEASURES OF TH<  TOTAL @ICGMASS SUCH A4S  TOTAL ORGANIC CARBCN SHOW
REASONABLE CORRELATICN TO THE (RF). AFYER CLEANING, MEASURES OF
CciLbtuLaR BIOMASS SUCH AS LIPID PHOSPHATE OF LIPYD PALMITIC ACID DO NOT
CORRELATE WITH THE RF AND THE RATIOS OF TOTAL CRGANIC CARBON.
MECHANICAL CLZIANING CHANGZS THE COMMUNITY STRUCTURE OF THE MICROBES.
THZ MORPHOLOGY OF TYHZ PCPULATIGN BY SCAWNING ELECYRON MICROSCOPY (SEMD
REVEALS SZLECTIVE REMOVAL O THE LARGER AND MORPHOLOGICALLY MORE
COMPLEX MICROZUKARYJTES WITH RETZNTION OF A COMMUNITY ENRICHED IN
BACTERIA. EXAMINATION OF THE FAYYY ACID COMPOSITION OF THE COMMUNITY
SHOWS CLEANING-INDUCZD SELECTIVITY NOT ONLY S0R THZ 3ACTERIAL

PROKARYOTES 3UT FGR A SPECIFIC PROPORTION JF THE BACTERIA. A

POPULATION OIFFEREINCE GSETWEEN THE BAaCTERIA RETAINED AFTER MANUAL
BRUSHING AND CGNTINQUS BRUSHING MWITH T-E M.A.N, SYSTEM CAN ALSO 8¢
DEMGCNSTRATED. SEM MORPHOLCGY, THZ RELATIOJINSHIP BETWEEN RF AND MEASURES
OF TCTAL AND CrLLULEAR BIOMASS, THE INCRE£ISE IN THE ™ RATIO O0F TOTAL
ORGANIC CAR3CN TG0 CZLLULAR dIJMASS AND THET STEADY INCREASE IN A
MICROBIAL POPULATION ENRICHED IN LINOLZIIC ACID ABLL PDINY TO AN
ACCUMULATION OF EXTRACELLULAR SIOPOLYMER WITH THE CLEANING PROCEDURES.
WITH INTERMITTENT CLEANING THE IXJIPOLYMER ACCUMULATION ENHANCES THE
COLONIZATION BY THE MICRCTUKARYOTES BETWESEN THT CLEANING CYCLES.
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BOBBIE, RONALD J., AMD DAVIC C. WwHITZ. 1980. CHARACTERIZATION OF
MICROBIAL COMMUNITY STRUCTURE 8Y HdIoH FISOLUTION GAS CHROMAYOGRAPHY OF
ACID METHYL ESYZRS., 2PPL. ©NVIRON. MICROsIOL. 39(61331212-1222.
X009)>.

FATTY ACIDS ARS A WIDELY STUSIZIO GROUP 0OF LIPIOS OF SUFFICI
TAXONOMIC CIVIRSITY TG 3& USEFUL IN DEFINING MICROBIAL COMMUN

BENTHIC
FATTY
(SRL,G8

ENT
ITY

STRUCTURE. Trnc EXTRAORIJINARY R:SGLUTION OF GLASS CAPILLARY GAS-LIQUID

CHROMATOGRAPHY CAN 2€ UTILIZED TOC SIPARATS AND TENTATIVELY IDENT
LARGE NUMBERS QOF FATTY ACIC MSTAYL SSTERS DERIVED FROM THE LIPIODS
ESTUARINE DETRITUS ANJD MARINE BINTHIC MICROBIOATA WITHOUT THE BIAS
SELECTIVE MIVHGDS REQUIRING CULYURE QR RECOVERY OFf THE MICRIOBES.

IFY
OF
oF

THE

GAS-LIJQUID CHROMAVYOGRAPHIC ANALYSES ARE BAITH REPRODUCIBLE AND HIGHLY

SENSITIVES,; AND THE RECCVERY OF FATTY ACIDS IS QUANTITATIVE.

THE

ANALYSZS CAN  BE AUYTJSMATED, AND THE DIAGNOSTIC TECHNIQUE QF MASS
SPECTRAL FRAGMENTATION ANALYSIS CAN 3E RFADILY APPLYIEDO. SPLITLESS

INJECTION ON GLASS CAPILLARY GAS CHROMATOGRAPHIC COLUMNS OETECTED
MASS SPECTRAL SELECTIVE ION MCNITORING PROVIDES AN ULTRASENSITIVE
DESINITIVE MONITYORING SYSTEM. RECIPROCAL MIXTURES OF BACTERIA
FUNGI, WHSEN SXTRACVED AND AN2LYZED, SHOW=D PROGRESSIVE CHANGES
DISTINCTIVZ FATTY ACID METHYL ESTERS DERIVED FRAOM  THST (LIPIDS.

BY

AND
AND

OF
3Y

MANTIPULATING THE ENVIRONMENT GF 4N  ESSTUARINZ OSTRITAL MICROBIAL

COMMUNITY WITH ANTIBIOTICS ANO CULTURE CINDITIONS, IY WAS POSSIBLE

T0

PRUDUCE A COMMUNITY GREATLY :=NRICHZIO IN ZUCARYDYIC FUNGI, A4S EVIDENCED
B8Y SCANNING EZLZCTRIN MICROSCOPIC MZRPHIOLTGGY. THE FATTY ACID METHYL

ZSTERS FROM TH:Z LIPIIDS IN THT FUNGUS-ENRICHED OETRITYUS SHOWED
ENRICRHMENT JF THE C18 DIENCIC AND THE C18 AND C20 PCLYENJSIC ESTE

RS.

MANIPULATION OF THZ JOETRITAL MICRGBIOTA THAT INCREASSID THE PROCARYOTIC

POPULATIJIN RESULYID 1IN AN A3SEINCE CF LARGE STRUCTURES TYPICAL
FUNGAL MYCELIA OR OJIATIMSs AS :=VIDZINCED 3Y SCANNING SL=CTRON
MICRJISCOPYy, AND & SIGNIFICANTLY LARGSR PROPORTION OF ANTEISO-

oF

AND

ISO-3RANCHED C15 FATTY ACID ESYERS, C17 CYCLOPROPANE FATTY aCID
ESTERSy AND THE CES-VACCENIC ISOMER OF THE C18 MONOENOIC FATTY ACID

ESTERS. AS DETERMINED 3Y THESE VECANIQUES, A MARINE SETTLING COMMUN
SHOMWED GREATVER DIFFERENCEZS IN 3ACTZIRIAL AS CONTRASTED 1O
MICROEUCARYOTIC POPULATIONS WHEN COIMPARED WITH THE MICRO3IAL
COMMUNITIES OF BENTHIC COR:ZS.

ITY

BOURQUIN, A.W. 1973. ESTUARINE MICRGSES AND ORSANQOCHLORINE PESTICIDES (A

BRIEF REVIEW). IN: NMICROBIAL OEGRADAYICN OF CIL PCLLUTANTS. LSU-SG
LOUYSIANA STYATE UNIVERSITY, CENTYEZIR FJIR WETLAND RZSOURCES, BATON ROUG
PP. 237-243. (ZRL,GEB 165).

LITTLE IS KNGWN A30UT MICROBIOLIGICAL DEGRAJATION OF 2JRGANOCHLOR
PESTICIDES IN THT TSTUARINE AND OCZANIC INVIRONMENTS. SIANCE
MICROCRGANISMS ARE PROSABLY TH:Z MAIN INSTRUMENTS 0F PESTICIDES
BReAKDOWNs AND POSSIJILY OFFER AN ARRAY COF MECHANISM BY WHICH POLLUT
MAY oE REDUCEDs RESEARCH IS NEEDED TO LEARN THF PATHWAYS OGF MICROB
DEGRADATION IN THE MARINE ZNVIRONMINT.
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BOURQUIN, A.Ww. 1977. ZFFECYS CF MALATHIOZN OV MICROQORGANISMS OF AN
ARTIFICIAL SALT-MARSH ENVIRINMENT. J. INVIRCHN. QUAL., 6(4):373-378. (ERL,GB
312).

LASORATORY SALT-MARSH ZAVIICYMINTS WIRZ TREZAVEOD WITH MALATHION, AN
DRGANOPHOSPHAT:- INSZCTICIOE, aAND AERO3IC HETEROTROPHIC BACTERIA WERE
MONIVORED T3 DEVERMINE CHANG:S IN THEIR MICROBIAL ECOLOGY. SEVERAL
PHYSIOLOGICAL ACYIVIVIES WERZ ASSAYZID IN 20TH TREATED AND UNTREATED
CCONTROLS:; HOWEVER, NJ ~<ELIARLE TRENDS IN NUMBERS 0F THESE
MICROCRGANISMS WERE DETECTZD., OCON THE OFHZIR HAND, POPULATIONS OF
MALATHION SDLE-CARBON-DEOGRADING BACTEIRIA INCREASED SIGNIFICANTLY WMWITH
INCREASING TREATMINT LEVILS AND IN  TH=T SEDIMENTS UWITH REPEATED
TREATMENT. MALAYHION COMETA3OLIZING BACTERIA INCRZASED SIGNIFICANTLY
OVER THE CONTROL SYSTEMS IN THS WATER COLUMN WITH INCREASING TREATMENT
LEVELS. ALTHOUGH NUMSERS CF MALATHION-DEGRADING BACTERIZ INCREASED
WITH HIGAER TRIATMINT LEVELS CR FRIQUENCY JF TREATMENTY, THESE CHANGES
HAD NJ EFFECT ON THZT NUMEBZIRS JF B8ACTERIA FRIM THE WATER OR SEDIMENT,
WHEN AN ORGANOCHLORINE INSECTICIDE, MIRIX,; WAS USED TO TREAY THE
ECOSYSTEMS, ESSENTIALLY NI CHANGES IN THE BACTERIAL POPULATIONS WERE
DETECT:ZD.

BOURQUIN, A.W. 1979, REGULATORY RASPONSIBILITY., IN: AQUATIC MICROBIAL
ECOLOGY. R.R. COLWELL AND J3AN FOSTEZP, =ZDITIRS, UNIV. COF MARYLAND, COLLEGE

BOURQUIN, A.kd 1380, OISCUSSIIN - AQUATIC MICRCYIAL ECOLOGY. INGT
MICRQO3IOLOGY--1980. DAVID SCHLESSINGER, EDITIR, AMERICAN SOCIETYY FOR
MICROBIOLOGY; WASHINGYON JC. PP, 390-3391. (ZRL,GB X157).

SO0URQUINy A.Wesy AND 0V.G. A2AHZARZN. 19746. MICRIBIOLOGY AND CHEMISTRY OF
L3TUARINE SURFACE MICROLAYERS. IN: PROCEZEDINGS OF THE INTERNATIONAL
SYMPOSIUK ON MARINE POLLUTION RESZARCH., EPA-b00/9-76-032, S.P. MEYERS,
EDITORy U.S. ENVIRONMENTAL PROTECYION AGENCY, ENVIRONMENTAL RESSARCH
LABORAYORY, GULF 3REE1E, L. PP, 89-96. {(ERL,GB 313).

BOURQUINy AeWey; Ro.bL. GARNAS, P.H. PRITCHARD, *.6. WILKES, C.R. CRIPF, AND
N.I. RUBINSTZIN. 1979. INTZRDEPENDENY MICROCOSMS FOR THE ASSESSMENT OF
POLLUYTANTS I THE MARINE ZNVIRONMZENY. INT. J. ENVIRON., STUD. 13(2):131-140.
(ERL 368 348).

LABORATORY MICROCOSMS SRE DESCRIBED FOR ASSESSING THE FATE AND ESFECTS
OF POLLUTANTS IN MARINZ ANO ESTUARINE ESNVIRONMENTS. THESE SYSTEMS
FOCUS ON SPECIFIC £COSYSTIM PROCESSES AND INTERACTIONS AND ARE
INTERDEPENIENT IN THAT THE RESULYTS OF aLL ARE NECESSARY FOR A COMPLETE
DESCRIPTICON OF A POLLUTANT”S INVIRONMENTAL IMPACY. THE FOLLOWING
INOIVIDUAL SYSTEMS ARE OESCRIYED USING METHYL PARATYHION AS THE
POLLUTANTZ ENVIRONMENTAL FATZ SCRENING SYSTEM; ECO-CORE SYSTEM:
CONTINYOUS FLOW SYSTEMST AQUATIC SRADIENT AVOIDANCE RESPONSE SYSTEM;
BENTHIC 3IQASSAY SYSTEM.
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BOURQUIN, A.W.y M.A. #0130, aND R.b. OGARNAS., 1977. ARTIFICIAL MICROSIAL
ECOSYSTEM FOR DSTERMINING cFFECTS AND FATE OF TOXICANTS IN A SALT-MARSH
ENVIRONMENT. IN:I ODEVELOPMINTS IN INJUSTRIAL MICROSIJLIGY, VOL. 18. SOCIETY
FOR INOUSTRIAL MICKOBIOLOGY, WASHINGTIN, 3C. PP, 185-191. (ERL,GB 309).

AN ARTIFICIAL LABORATORY INVIRONMINT JESIGNID TO OETERMINZ MICROSIAL
INTERACTIONS WITH POLLUTANT CHEMICALS IS PKOPOSED. THE SYSTEM IS
DESIGNED 7O JIBTAIN MAXIMUM REPROLUCIEBILITY BETWEIN REPLICATES BY
DIVIDING A SINGLZ TANK INTJ) SEPARATE CLOSED CHAMBERS., RADIOLABELED
TOXICANYS ARE AOQO0:ZD DIRcCTLY TO THE CORE-CHAMBERS AND MONITORED FOR
METABOLIC SKRSAKDOWN. FURTHEZR INFORMATIION YIS OBYAINZD EASILY ON CHANGES
IN MICRG3IAL, PHYSIOLGGICAL INOcXES ENJUCED 3Y THE TOXICANTS.

TECHNIQUES FOR MINITORING EFFSCTS OF THZ METHYL PARATHION ON THE
MICROBYIAL POPULATION AND TH: FATS OF THIS C(CHEMICAL ARE GIVEN.

BAURQUIN; A W.y M.A, HCOD, P.H. PRITCHARD, AND R.L. GARNAS., 1977.
DEGRADATION OF METHYL PARATHIGN IN LABORATIRY SIMULATIONS OF SALT-MARSH
ENVIRONMENTS (ABSTRACT). IN: ABSTRACTS OF THE ANNUAL MEETING OF THE
AMERICAN SOCIETY FOR MICRO3X0LJIGY 1977. AMERICAN SQCIETY FOR MICROBIDLOGY,
WASHINGYON, DC. PP. 273. <(ERL,G3 316).

BOURQUIN, A.W., L.A., KIEFERy N.H. 3ERNER, S. CROWy AND 0.5. AHETARN. 197S.
INHYIBIYION OF ESTUARIN: MICROUORGANISMS 3Y PELYCHLORINATED RBIPHENYLS. INS
ODEVELOPMENTS IN INDUSTRIAL MICROBIOLCGY, VOL. 1&6. AMERICAN INSTITUTE OF
BIOLOGICAL SCIENCZS,; WASHINGTON, 2C. PP, 256-261. (ZRL,G8 230).

OBVSR 100 ISCLATES OF R:ZPRESENTATIVE ISTUARINE 2ACTERIA AND FUNGI WERE
SCREEZNED FOR THEIR ABILITY YC GROW IN THE PRESENCE 3IF COMMERCIAL
PREPARATICNS OF POLYCHLORINATED BIPHENYLS (PCB). SUPFR AB8SORBANT
SENSITIVITY DISCS IMPREGNATED WITH UP T0 0.5 MG OF PCB WERE PLACED ON
THE SJURFACE OF FRZSHLY INOCULATED SOLID MIDIA. TWENTY-SIX BACTERIR,
REPRESENTING B0TH GRAM-POSITIVE AND GRAM-NEGATIVE STRAINS OF VARYING
MORPHOLOGY, SHIWED VARYING DEGREZS OF SENSITIVITY YO PCB. IN CONTRAST
TO INSENSITYIVE ISOLATES, SENSITIVE STRAINS WERE MAINLY AMYLOLYTIC AND
PROTEOLYYIC. PC8 HAD NZIGLIGIBLE ZFFECT ON THZI GROWTH OF FUNGI. THE
SENSITIVITY 3F SELSCTY CULTURES OF HETEQRQOTRIPHIC SACTERIA TO PCB MAY 8E
OF CONSIDERASLE IMPORTANCE TO NUTRIENT TURNOVER IN ESTUARINE
ECOSYSTEMS.
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BOURQUIN, A.W.sy S.P. MZIYIKSy ANDC D.G. AHZARN. 1375. IMPACY 0OF THE USE OF
MICROORGANISMS AN THE AQUATIC =SNVIRONMENT. tPA-660/3-75-001, U.S.
ENVIRONMENTAL PROITECTION AGENCY, NATIONAL ESNVIRONMENTAL RESEARCH CENTER,
COGRVALLISs OR. 259P. (ERL,G¥ 235).

THIS RzPORY CONTAINS THE PROCESIDINGS OF A SYMPJISIUM-WORKSHOP SPONSORED
BY THE EPA GUL® 3RZEZE ENVIRONMENTAL RESEARCH LABCRATCRY TO ODETERMINE
THE POSSIBLC IMPACT CF ARTIFICIALLY INTRODUCING MICRQOBIAL INSECT
CONTROL AGENTS OR OIL-DSGRAODING AGENTS INTO THE AQUATIC ENVIRONMENT.
YHE EFFICACY AND SAFEZYY TESTING, ESPICTALLY AGAINST NON-TARGET AQUATIC
DRoANISMS, +¢rGR USE OF BACTERIA, VIURSES, FUNGI, AND PROTYOZ0OA TO
CONTROL AQUATIC INSECT PESTS IS OISCUSS:ID WITH REMARKS ©OF PANEL
MEMBERS R:=PRESENTING GOVERNMEINT, ACADIMIA, AND INDUSTRY. SPECIAL
ATTENTION IS GIVEN TO PERSISTENCE OJF PATHOGENS IN AQUATIC ENVIRONMFNTS
AS WELL AS CONTYRGL OF AQUAYIC WZEDS AND OTHER NON-INSECY PISTS. THE
UsSt OF MICROORGANISMS T3 CLZAN UP OIL SPILLS IN AQUATIC ENVIRONMENTS
IS DISCUSSED ©&Y INJUSTRIAL, ACAD=MIC, AND GOVERNMSINTAL SCIENTISTS.
SPECIAL CONSIDERATIONS ARE GIVEN TO SELZCTION 0Ff HYDROCARBINOCLASTIC
MICROORGANISMS AND USE OF THESE MICKJOORGANISMS IN SPECIAL
ENVIRONMENTS--ARCTIC REGIONS AND LCUISIANA SALT MARSHES., SUMMARY
PAPERS ARE PRESENTED FJIP EACH PANEL CONCERNED WITH MICROBIAL
PESTICIDES AND ONE SUMMARY FOR TrE STSSIJIN ON MICROBIAL DEGRADATION OF
OIt. CSXCELLENY BIBLIOGRAPHIES ARE PRESENTZID WITH CcACH PAPER AND
DISCUSSION.

BOURQUIN, A.d.sy AND P.H. PRITCHARD, EDITORS. 19739. WORKSHOP: MICROBIAL
DEGRADATION JF POLLUTANTS IN MARINE  TNVIRONMCONTS. EPA-600s/9-75-012, U.S.
ENVIRONMENTAL PROTECTION AGENCY, ENVIRONMENTAL RESZARCH LABORATORY, GULF
BRESZE, FL. 552P.

THEIS ENTCRNATIONAL WORKSHOP, HTLO 8PRIL 10-14, 1978, AT PENSACOLA
BEACHy FLORIDAy; FOCUSES ON PZIRTINENT ISSUES RELATED TO THE SCIENTIFIC
INVESYYGATION OF MICRO3YIAL DSGRADATION CF JRGANIC CHSEMICALS IN AQUATIC
ENVIRONMENTS. PARTICIPANTS DISCUSS METHIDOLOGICAL CRITERIA FCR THESE
INVESTIGATIONS ANJ THE NEED FGR BIDOEGRADATION STUDIES. SPEAKSERS AND
CONTRIBUTED PAPERS FOGR GCPEN  SESSIONS ESXPLORS THESE TOPICS: (1)
BIJCHEMISTRY JF MICRG3IAL D:EGRADATION; (2) TRANSFORMATION IN AQUATIC
ENVIRONMENTS: (3) COMPARTMENTALIZATION IN AQUATIC ENVIRCONMENTS: (4)
BIODEGRADATION IN MICROCOSMS:T (5> DEGRADATICN METHODOLOGY: AND  (6)
PERSISTEWNCE AND ISXTRAPILATION, DISCUSSIONS WITHIN EACH SESSION ARE
PRESENTED. THZISE PRQCEZCINGS CONCLUDE WITH A SUMMARY REPIRT AND
WCRKSHOP CONSENSUS REPORYS DRAFTED BY SPECIAL TASK GROUPS HWITH
RECOMMEINDATIONS CONCERNING THE RESZARCH, PRODUCTION, AND REGULATION OF
PCTENTIAL AQUATIC POLLUTANTS.
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BOURWUIN, A.Wes P.H. PIrITCRARE, AND .l “RDRICKSON. 1978 FATE
EFFeCTS JF KEPONE IN ARTIFICIAL ESTULRINE SCISYSTEMS (ABSTRACT) . (ERL,GB
X0lal.

BOURGQUIN,

CN

FATE AND ZFFECTS IF THE PESTICIOE KEPUNZ WERE STYUDIED IN ARTIFICIAL
ECOSYSTEMS, CONTAINING WETER AND SZDIMSENT “ROM EITHER RANGE POINT SALT
MASHy FiL OR THE JAMES RIVIR, VA. APPRIXIMAYTELY 75-80% OF 14C KEPONE
ADDED (0.5 PPM) TO THE SYSTIMS ACCUMULATEOD IN TrE DETRITAL FRACYION.
USING HIGH PRISSURZ LIJUIC CARIMATIGRAPHY ANO GC-MASS SPECTRAL
ANALYSISy WE DETZCYED NO TRANSFORMAYION ©ORODUCTS WITH & VARIETY OF
EXPERIMENTAL RIGIM:IS INCLUDING ANAZRIBIC OR AERO3IC CONDITIONS.
NEITHER THZ ADDITION OF GLUC3S:Z (0.1%) NOR NAPHTHALENE (0.12)
SYIMULATED THZ TRANSFIRMATION OF TH: PESTICIDE IN ANALOGOUS SYSTEMS.
NC 14C02 WAS PRODUCEZD IN ANY EXPERIMENT. JAMES RIVER SEJDIMENT WITH A
HISTORY JF KESPONE ZXPOSURE WAS LIKZWISE INEZFFECTIVE, EFFECTS OF KEPONE
ON MICROBIAL COMMUNITIZS IN THESE ARTIFICIAL ECOSYSTEMS WERE MONITORED
BY DETYERMINING THZ RAYE CF €02 TVOLUTION AND METABOLITE ACCUMULATION
FROM 1«C-MZTHYL PARATHION (MPS). JAMSES RIVR SEDIMENT SYSTEMS WERE MORE
ACTIVE TYHAN RANGE POINT SZDIMINT SYSTZM IN THS METARODLISM 0OF #MPS TO
C02. THE PRESENCCZ OF KtPONE 37 CONCENTRATIONS CF 0.6 MG/KG OF SEDIMENT
IN ZITHER SEDIMEINT SYSTEM REDUCED THE DIGRAOATION RATE OF MPS BY S9%
AND 54%, RESPSCTIVELY. THESS SYUDIES INOJOICATE THAY KEPONS, ALTHOUGH
RESISTANT T3 MICROBILAL ATTACK, CA&N BE INKIBITORY TO THE MICROBIAL
COMMUNITY RCSPONSIBLE FOR YHE DEGRADAYIQON OF OTHER POLLUTANTS IN AN
ARTIFICYIAL ECOSYSTcM.

AND

AoWey PoH. PRITCHARD, AND W.R. MAHAFFZY. 1978. EFFECTS OF KEPONE

ESTUARINZ MICROORGANISMS. IN: DSVELIPMENTS IN INDUSTRIAL MICROBICLOGY,
voL. 19. SOCIEYY FOR INDUSTRIAL MICKJSIOLOGY, WASHINGYCN, DC. PP. 489-437,
{ERL,GB 345).

LOw CINCN OJF THEZ INSECTICIDZ KEPCNE, APPROACHING TYHOSE FOUND 1IN
CONTAMINATZID JAMES RIVER SEDIMENY, WERE SHOWN TO BS INHIBITORY TO THE
GROKWTH AND CXYGEN UPTAKE 0F MICRICRGANISMS RANDOMLY SELECTED FROM
ESTUARINE ENVIRONMINTS. NO SIGNIFICANTY CORRELATIONS WERE NOTSD BETWEEN
GROWTH INHIBIYION 3Y KIPONZ AND CELL MOIRPHOLIGY, ALIPHATIC HYDROCARBON
UTILIZATIONs PISYICIOE TVOLZRANCE, SELECTZED ENZYME ACYIVITIES, NITRATE
REDUCTION,; AND UREA HYDROLYSIS. OXYGEN UPTAKE BY PURE CULTURES GROUWN
ON GLUCOSZ 2R HYDROCARBONS AT CELL DIENSITIES EQUIVALENT TO 10 TG THE
THIRD PIWZR THRU 10 TO VTHE FOURTH POWER CELLS/ML WAS DECREASED BY
60-100% AT KZPJINES CONCN OF 0.02-2.0 MG/LITZR. TOVAL VIABLE COUNTS FROM
ESTUARINE WATER CR SEDIMEINTS GROUWN AZRIBICALLY ON AGAR MEDIA
CONTRAINING 0.02 MG/LITCR KIPONZ WERE REDUCZD BY 8-78%. THE INHIBYVORY
EFFECT WAS ELIMINATZID PARTIALLY WHEN SEOIMENY POPULATIONS WERE GROWN
ANAEROBICALLY.
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BOURGUIN; AJWes AND V.AL. PRIYEYSZ-WSKI 1977. DISTRIPUTION OF BACTERIA WITH
NITRILOYRIACETATE-DEGRAJING POTENTIAL IN AN ESTUARINS ENVIRONMENT. APPL.
ENVIRON. MICROBIOL. 364¢4)2611~413. (=L 4G 3233.

ATTEMPYS TO ISOLATZ TSTUARINT 3aCTiIRIA CaPaglLE CF METABOLIZING
NITRILOTRIACETATZ (NTA) AS 4 SIL = CARBON SOURCEZI FROM ARQEAS WITHIN
ESCAMBIA BAY, FLA., WERE UNSUCCESSFUL; HIWIVIR, 3ACTEIRIA FROM
FRESHWAYER STREAMS ANC FROM ZSTUARINZ SURFACT MICRILAYERS WERE EASILY
ADAPTED TO DEGRADATION OF NTA IN FRISHWATER MEDIUM. A PSZUDOMONAS SP.
STRAIN (ATCC 29600), CAPABLE CF GROWTH IN NTA aS A SGLE CARBON SOURCE,
METABOLIZED NTA AY A REDUCED RATZ IN A& SALINE MEOIUM (15PPT), COMPARED
WITH & FRESHWAYER MZIDIUM (0 YO 15PPT). MICROORGANISMS CAPABLE OF
DEGRADING NYA ZXIST IN ESTUARIN® SURFACE MICROLAYERS AND IN FRESH
SUBSURFACE WATERS JUST 8BEFCRE =NTERING THE ESTUARY; THESE DATaA
INDICAYE AN INTERFERENCZ WITH NTA CATABJOLISM BY SOME UNKNOWN FACYORS
OF THE ESTUARINE EINVIRCNMINT RATHZR THAN AN ABSENCE QF POTENTIAL
NTA-DEGRADING 3ACTERIA.

BOURGUIN, A Wes; Jo SPAIN, ANDO w.P. PRITCHA&RDO. 1980. EFFECT 2F ENVIRONMENTS
ON FATE OFf SUSSTITUTED-PHENGLS C(ASSTRACT). IN: ABSTRACTS OF THE  ANNUAL
MCETING OF THE AMERICAN SCCIZYY Of MICROBIJILOGY--1980. AMERICAN SOCIETY OF
MICROBIOLOGY, WASHINGTCON, DC. ¢P. 167. (ERL,G3 X174).

BOURQUINy A.Wes WeW. WALKER,; AND P.H. PRITCHARD, 1981. SCREENING TEST TO
ESTIMATE THE OESGRADATION RATES JF  TOXICANTS IN ESTUARINE ENVIRONMENTS
(ABSTRACT). IN: ABSTRACTS CF THS ANNUAL MESETING GF THES AMERICAN SOCIETY FOR
MICRGBIJLIGY 1381. AMERICAN SIOCIETY OF MICRIBIOLOGY, WASHINGTON, DC. PP.
206. (ERLSGB X244).

RAPIOy INZIXPENSIVE AND INFDOIMATYIVIZ SCREZINING TESTS ARE IMPORTANT IN
EVALUAYING POTENTIAL HAZARDS OF TOXICANTS ESNTYERING ESTUARINE
ENVIRONMENTS. WEZ HAVEZ ODEVELOPED a TEST T9 PRIOVIDE QUANTITATIVE AND
UNAMBIGUIUS INFORMATIGON CN KINETICS CF SIODZIGRAJATION. THE TEST #WAS
DESIGNSED 71O A) CISTINGUISH BIGCOTGRADATION ATES FROM HYDROLYSIS RATES
y B) ESTIMATE THE ESFZCT OF SEDIMINTS ON THESE RATER 4, C) DETERMINE
USING BIOASSAYS, LJISS OF TOXKICITY DUt T3 STaIMSNY  ADSORPTYION AND
BIOTRANSFORMATION. RATEZS WERE COMPARED TO RATES OF DEGRADATIIN OF THE
BENCHMARK CHEMICAL, METHYL PARATHION. SHAKE FLASKS CONTAINING LOW
CONCENTRATIONS (MG/L) TOXICANTS AND STERILFE AND NONSTERILZ WATER OR
WATER-SEDIMENT WERZT MONITORED FOR JISAPPTARANCE OF PARENY COMPODUND 8Y
GAS CHRIMATIGRAPHIC ANALYSIS OF EXTRACTED SAMPLES. INITIAL MULTIPLE
SAMPLING PROVIDED 2 SEJIMENT~-WATIR EQUILIBRIUM PERTIVION CQOEFFICIENT.
MICROBIAL BIOMASS WAS MIASURED 3Y ATP ANALYSIS AND PLATE COUNTS. NO
CONVZRSION OF PARENT COMPOUNTD TODO TYOXIC BY-PRODUCTS WAS DEMONSTRATED 8Y
RESIDUAL TOXICIYY TO MYSID SHRIMP AFTER PARENY CUOMPOUND DISAPPEARANCE.
BIODEGRADATION RATE INFOKMATION WAS DEVELIOPED FOR METHYL PARATHION,
DURSBAN, BGLERDs GJIAL, HJELON, €PN, AND AM3USH.
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BOURQUIN, AL W. IN PREP. 3I00=GRAJATION IN THE ZSTUARINE-MARINE
ENVIRONMENTS AND THE GENITICALLY ALTZRZID MICRC3E. IN: PROCEEDINGS OF THE
GENETIC CONTROL OF ENVIRONMENTAL PCLLUTANTS, UNIVERSITY QOF WASHINGTON,
SEAYTLE, WASHINGTIN, JULY 31 - AUGUST «, 1683. {(SRL,GB 4957).

MANY CHEMICALS ENTER THZI MARINE AND SSTUARINE ENVIRONMENT THROUGH A
VARIETY O0F ROUTES. THESE ROUTESS INCLU3E CUMPING, OIRECT APPLICATION,
QUTFALLS, ACCIDENTAL SPILLS, AND LAND RUMNGFF OR RAINFALL. SOME OF
THESE COMPOUNDS ARE TJAIXIC TJ THZ 2I37A OR MAY BE CONVERTED T3 TOXIC
PRODUCTS IN NATURE. TS FATE AND ECOLGGICAL ZFFECY DF THESE CHEMICALS
IN ESTUARINE ENVIRONMENTS IS PART OF THE CONCERN OF THE ZPA LABSORATORY
AT GULF 3REEZE, FLCRIDA. TOXICITY RESULTS WHEN AN OJORGANISM IS EXPOSED
TO A SUFFICIENT CONCENTRATIZCN CF A COMPOUND. THERZFORE, FATE GREATLY
INFLUENCES THE CUMULATIVE ZFFECT CF A CHZIMICAL IN THE BIOJQTA. TOXICITY
EFFECTS CAN 3E AVYTENUATED 8Y DILUTION OF THE POLLUTANT BELDOW ITS TOXIC
THRESHOLD GR 8Y PHYSICALLY RIMIVING IT INTI 4 PHASE (SEDIMENYS) WHERE
THE CHEMICAL MAY NOT Bc OAVATLA3LZ TO INDIGENOUS ORGANISMS. NEITHER
PROCESS  ALTERS THE CHEMICAL STRUCTURE BF THE  FYOXICANT. CHEMICAL,
PHITOCHEMICAL AND SOME BIOLOGICAL PROCCSSES 3RING ABOUT CHANGES IN
CHEMICAL STRUCTURE WHICH MAY 0OR MAY NOT ALTER THZ TOXICITY OF THE
CHEMICAL CR PRODUCT. WAEREAS; MICTROBIAL JEGRADATICON CAN PRODUCE MAJOR
CHANGVES IN THE CHEMICAL SYRUCTURZI 9F THZ INTROOUCED CHEMICAL,
MINERALIZATION IS OFTEN THE ENJ RESULT OF B3ACTERIAL AND FUNGAL
ACTIVITIES. TYHE PURPOSES 3F THIS PAPER ARZ TO: 13 PROVIOE SELECTED
EXAMPLES IN THZ MARINE AND ESTUARINE ENVIRONMENTS OF KNOWN
INTRDDUCTIONS O0F TOXIC CHZMICALS, 2) DESCRISE HOW HABITAT DIFFERENCE
AFFECT BIGIOELRADATION POTENTIALS IN FRZSHWATER, ESTUARINE, AND MARINE
ENVIRONMENTS: 3) aND ZXPR=ZSS SOM: APPLICATIOINS AND CONCERNS FOR  THE
RELEASE OJF GEINZTICALLY-ALYEREC ORGANISMS INTO THE ENVIRONMEINT.

BOURQUIN, AL W. 1973. OEGRADAYIIN OF MALATHION 8Y ESTUARINE MICRUBES
(ABSTRACT). IN: ABSTRACTS CF THE ANNUAGL MESETING OF THES AaMERICAN SOCIETY FOR
MICROBIOLOGY. AMERICAN SOCIETY FOR MICRIOBIOLOGY, WASHINGYON, DC. PP, 25¢6.
(ERL,GB 201).

PATHWAYS FOR THE BIOLOGICAL DJEGRADAYION OF MALATHION WZIRE
CHARACTERIZED USING ESTUARINE AACTERIA. SOME CORRELATION WITH
MICRIBIAL MARSHLAND ECCSYSTEMS WAS ATTEMPTED. BACTERIA WERE ISOLATED
FROM ESTUARINE MUDS PREVIGUSLY UNTREATED WITH MALATHION. THREE STRAINS
WERE SELECTYZD WHICH METASOLIZED MALATHICGN IN ZOSELL®S 2216 MARINE
MEOIUM. NGCNE OF THZ QRGANISMS USEID MALATHIIN AS A SOLE CBRBON  SOURCE.
EARLY ENZYMATIC HYOROLYSIS PR3IDUCTS WERE IDENTIFIZOD AS THE MONO- AND
DI-CARBOXYLIC ACID DERIVATIVIS 0OF MALATHION. FURTHZR MICRC3TIAL
DEGRADATIGN PRCOUCTS WERZ CHARACTVERIZED CINCLUDING 14C02 LtLIBERATED
FROM THE MITHGXY SIDE CHAIN) USING 14C-LABZLLED MALATHION.
INVESTIGATIONS INTO THE PISS1I3LE ZFFECTS IF LIGHT, TEMPERATURE, PH,
ANO SALINITY ON DEGRAJATION CF MALATHION WERE ANALYZED AS A CHECK ON
THE BSIOLOGICAL SYSTEM. DEGRAJATION PROJUCTS WERE CHARACYERIZED IN THE
SAME MANNER AS THE BIOLOSICAL SaMpPLSS. CHEMICAL DEGRADATION OF
MALATHION INCRZIASCED RAPIOLY WITH SALINITY JITH AN ACCUMULATION OF THF
MONQO-CARBOXYLIC A4CID DERIVATIVE. CIRRELAYIIN OF THZ YMICROBIAL,
CHEMICAL, AND PHYSICAL DEGRADATIONS OF MALATHION &S IY OCCURS IN THE
ENVIRONMENT WAS ATTEMPTEJ USING ARTIFICIAL MICROCCSMS,
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BOURQUIN, AL W. 1973. IMP4CT DF MICRO3I4L S=ED TULTURES IN THE AQUATIC
ENVERONMENT. IN: PROCEEIINGS IF YHE FIRSYT MICROIIOLOGY SEMINAR ON A
STANDARDIZATION OJF METHODS. <SP1-R4-73-022, U.S. ENVIRINMENTAL PROTECTION
RGENCY, WASHINGTON, DC. PP. 140-142. (ERL,G3 203).

MICROBIAL SEED CULTURES ARET CURRENTLY SEING STUDIED FOR APPLICATICN TO
THE ENVIRONMENY &S MICFOBIOLGGICAL PESTICIDZIS. VIRUSES HAVE BEEN
YSOLATED WHICH ATVACK SELZCTYIVELY THE CAB3AGE BOLLS A BACTERIUM HAS
BEEN ISOLAYED &S A SPECIFIC PATHIGEN OF MOSQUITOESS AND CHITINDCLASTIC
BACTERIA HAVE bEZN PKROFGSZID AS 4AGENTS AGAINST PLANY PREDATORS 1IN
ESTUARINE AREAS. THE RANGE OF IMPALT ON THE AQUATIC ENVIRONMENY B8Y
SEED CULTURES MUST BE INVESTIGATED AODEQUAYEZILY BEFORE THEY aRE USED ON
A LARGE SCaiLc.

BOURQUIN, AL W. 1975. WMICROSIAL-MALATHICN INYERACYION IN ARTIFICIAL
SALY-MARSH ECOSYSTEMS--ZFFECT AND DEZGRADATION. EPA-650/3-75-035, U.S.
ENVIRONMENTAL PROTSCTIIN AGEZNCY, NATIONAL ENVIRONMENTAL RESEARCH CENYER,
CORVALLIS, OR. 40P. (£RL,GB 236).

MALATHION IS kAPIDLY DEGRADED IN VITRD 8Y SALT-MARSH BACTERIA TO
HALATHION-MONOCARBIXYLIC ACID, MALATHION-DICARSOXYLIC ACIUC AND VARIQUS
PHOSPROTHIONATES AS A RESULT OF CARBOXYESTERASE CL®AVAGE. IN ADDITION,
SGHME EXPECTED PHOSPHATASE ACTVIVIYY PRODUCES DESMEYHYL-MALATHION,
PHOSPHOTIDNAYESs 4—-CARSBCN DICARBOXYLIC ACYIDS, AND CORRESPONDING ETHYL
ESTYERS. IN & SIMULAYED SALT-MARSH ENVIRINMENT, MALATHION IS DEGRADED
8Y THE INDIGZEINOUS 3ACTERIAL CCMMUNITY. NUM3ERS OF BACTERIAL CAPABLE GOF
DEGRAGINS MALATHION IN THE PRESENCE OF ADDIVIONAL NUTRIENYS INCREASE
IN THE SEDIHMENTS WITH INCREASING FREQUENCY OF APPLICAYION AND IN THE
HATER COLUMN WITH THE INCREASING LEVEL OF TREATMENT. NUMBERS OF
BACYERIA WHICH DEGRADE MALATHION AS A& SOLE CARBON SOURCE ARRE LINKED TO
YHZ LEVEL OF TREATHMENT IN SEDIMENTS AND THE FREQUENCY OF TREARTMENT IN
THE WATER COLUMNS HOWEVER, THESE BACYERIA DO NOY APPEAR TO PLAY &
SEIGCNIFICANT ROLE IN THE DISSIPATION OF MALATHION. I QBELIEVE THAT
FREQUENCY OF TREATMENT,; INCREASES NUMBERS OF MALATHIIN CO-METABOLIZING
BACTERIA WHICH CATALYZE A MORE RAPID DISSIPAYION 2JF TYHE COMPOUND,
WHICH RESULYS 1IN FEWER SOLEZ CARBON DEGRABERS. THET ODISAPPEARANCE OF
HALATHYON IN THE SALT-MARSH EINVIRONMENT IS INFLUENCED 8Y BOTH CHEMICAL
AND DBIOLOGICAL DEGRADATIONS HIOWEVER, AT TEMPERATURES BELOW 26 € ° AND
SALYINITIES B3ELOd 20 9700, CHEMICAL MECHANISMS APPEAR TO BE OF LESS
IMPORTANCE THAN 8YOLIGICAL DEGRADATIDN.

BIURGUIN, AL W. 1981. LABORATORY SYSTEMS DESIGNED T3 ASSESS BIODEGRADATION
ESTUARINE ENVIRONMENTS (SPEECH). (ZRL,6B X243).

BIURQUIN, AL W.s AND S. CASSIDY. 1975. EFFECT OF PILYCHLORINATED BIPHENYL
FORMULATIONS ON THE GROWTH OF ESTUARINE BACTERIA. APPL. MICROBIOL.
29(13»2125-127. (ERL,6E8 217).

POLYCHLORINATED BIPHENYL FORMULATYIONS INHI3ITED YHE GROUWTH OF CERTAIN
ESTUARINE BACTERIA. THE SENSIVIVE STRAINS, ALTHIUGH EXMISITING SOME
SIMILAR PHYSIZLOGICAL CHARACYTIRISTICS, COMYIIMED BOTH GRAM-POSITIVE
AND GRAM-NEGATIVE SACT:IRIA.
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BOURQUIN, AL W., AND DAVID T, GIBSON. 1378. HMICROBIAL DEGRADATION OF
HALOGENATED HYDROCARBINS. IN: WATEZR CHLORINATION: ENVIRONMENTAL IMPACT AND
HEALTH EFFSCYS, VOL. 2. RO3ERT L. JOLLEY, HEND GORCHEY, AND HAMILTON D.
HEYWARD, JR., EDITORS, ANN ARB0OR SCIENCE PUBLISHERS, INC., ANN ARBOR, MI.
PP. 253-264. (ZRL,GB 361).

BOURQUIN, AL W., P.H. PRITCHARD, AND H.L. FREDRICKSON. IN PREP.
SEDIMENT-CORE LABORATORY TEST SYSTEM FOR ASSESSING THE FATE OF CHEMICALS 1IN
THE AQUATIC ENVIRONMENT. APPL. ENVIRON. MICROBIOL. (ERL,GB 470).

AN AQUATIC BIODEGRADATION TESY SYSTEM, ECO-CORE,s USING AN INTACT
SEDIMENT-WATER CORE AND ITS ASSOCIATED MICROORGANISMS IN A STATIC
LABORATORY SYSTEM IS OESCRIBED. THE EFFECTS OF THE SYSTEMS DESIGN ON
THE FATE OF METHYL PARATHION (MP) WAS STUDIED. SEDIMENT-WATER CORES
TAKEN DIRECTLY FROM THE ENVIRONMENT WERE GENERALLY SLOWER TO DEGRADE
MP THAN CORES "STRUCTURED™ WITH SEDIMENT AND WATER IN THE LABORATORY.
DEGRADATION RATES WERE SULOWER WHEN SEDIMENT 7O HWATER RATIOS WERE
INCREASED (WATER DECREASED) IN EITHER TYPE CORE. LABDRATDRY - AGED
SYSTEMS WERE LESS MICROBIALLY REACTIVE THAN 9FRESH™ CORES WHEN
14-CO(SUBSCRIPT 2) AND DEGRADATYION PRODUCTS OF 14—-C-MP WERE MEASURED.
THE TEST SYSTEM CAN BE USED TO MONITOR EFFECTS BY TOXIC POLLUTANTS ON
MICROBIOLOGICAL ACTIVITIES. THE INHIBITION OF MP MINERALIZATION BY
KEPONE IN NATURALLY AND ARTIFICIALLY CONTAMINATEOD SEDIMENTS IS
DESCRIBED. THIS STUDY DESCRIBES A LABORATORY TECHNIQUE FOR OBTAINING
FATE OF ORGANIC CHEMICALS IN A SYSTEM WJHICH INTEGRATED ALL FATE
PROCESSES AND CAN BE USED TO ASSESS THE IMPACT OF TOXIC POLLUTANTS ON
THE MEYABOLIC INYEGRITY OF THE MICROBIOLOGICAL COMMUNIYY,.

BOURQUIN, AL MWes P.H. PRITCHARD, AND JIM (. SPAIN. 1981. SEDIMENT-WATER
SYSTEM FOR ASSESSING BIOQDEGRADATION IN THE AQUATIC ENVIRONMENT (ABSTRACT).
IN: ABSTRACTS OF PAPERS: 182ND ACS NATIONAL MEETING AMERICAN CHEMICAL
SOCIETY. PP. 51. (ERLsGB 241).

BOURQUIN, AL W.y AND V.A. PRZYBYSZEWSKI. 1976. FATE OF NITRILOTRIACETIC
ACID IN ESTUARINE WATERS (ABSTRACT). IN: ABSTRACYS OF THE ANNUAL MEETING OF
THE AMERICAN SOCIETY FOR MICROBIOLOGY. AMERICAN SOCIEYY FOR MICROBIOLOGY,
WASHINGTON, DC. PP. 173. (ERL,G8 257).

THE FATE OF NITRILOTRIACETIC ACID (NTA) IN ESTUARINE WATERS FROM
ESCAMBIA BAY, FLORIDA, WAS DETERMINED DIRECTLY, USING 14C-LABELLED
COMPOUNDS, AND INDIRECTLY BY GROWTH ON SELECTIVE MEDIUM. CONCENTRATED
ENVIRONMENTAL WATER SAMPLES (15X) WERE TREZATED WITH 14C-LABELLED NTA
AND EXAMINED FOR 14C-UPTAKE AND EVOLVED 14€02 BY THE INDIGENOUS
MICROORGANISMS. LESS THAN 1% DEGRADATION ON NTA WAS DETECTED USING
THESE TECHNIQUES AT ANY SALINITY RANGING FROM 5 PPT TO 30 PPT. MIXED
CONCENTRATED CULTURES FROM WATERS WITH SALINITY RANGING FROM 5 PPT TO
22 PPYT WERE INCUBATED FOR 2 PERICD OF 3 MONTHS WITH 1RZ(W/VINTA WITH NO
EVIDENCE OF NTA DEGRADATION AS DETERMINEO BY POLAROGRAPHIC TECHNIQUES.
WATER SAMPLES FROM ESTUARINE AREAS (5 PPT T0 22 PPT SALINITIES) WHEN
INCUBATED WITH VARYING NTA CONCENTRATIONS FROM 20-1000 MG/t EXHISITED
NO DEGRADATION AFTER 6 WEEKS INCUBATION; WHEREAS, CULTURES FROM FRESH
WATER AREAS SHOWED 1002 DEGRADATION IN 2 WEEKS. BACTERIAL ISOLATES
WERE OBTAINED FROM FRESH WATER SYSTEMS WHICH DEGRADED NTA BOTH AS A
SOLE CARBGN SOURCE OR AS A SOLE NITROGEN SOURCE. THE RATE OF NTA
DEGRADATION BY A PSEUDDOMONAS SP. (TIEDJE) IN FRESH WATER MEDIUM WAS
DEPRESSED AT 10 PPT AND 1S5 PPT SALINITY MEDIA.
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BOURQUIN, AL W., JIM C. SPAIN, ALND P. HAP PRITCHARD. 1982. S3IODEGRADATION
ACTIVITY CORRZLATIONS WITH SIOJLOGICAL AND ENVIRINMENTAL VARIABLES (ABSTRACT).
IN: ABSYRACTS JF THE ANNUAL MESTING OF THE AMERICAN SOCIETY FOR MICROBIOLOGY
1982. AMERICAN SOCIEYY F3R MICROZI13LOGY, WASHINGTON, O0C. PP. 193. (ERL,GS8
048%d.

INVESTIGAYIONS OF THT 8IOCEGRADATIION RATES (MINERALIZATION) OF
P~NITROPHENOL (PNP) AND P-CHLOROPHENOL (PCP) WERE DONE WITH SAMPLES
TAKEN FROM 7 FRESHWATER/SEDIMENT AND SQLINE/SEDIMENT ENVIRONMENTS. WE
COMPARED TYHZESE RAYTES WITH MEASUREMENYS OF BIOMASS-—BACTERIAL PLATE
COUNYSy LIPOPOLYSACCHARIEE (LPS), PROTEIN (LOWRY), CHLORDPHYLL, AND
AYP CONCENTRATIONS--0R ACTIVITY--5LUCOSE UPTAKE AND MINERALIZATION.
TEMPERATURE, SALINITY, ANC DEPTH WERT RECOIDED FOR EACH SAMPLING SITE.
MINERALIZATION RATES OF PNP WERE JDIFFERENT, BUT NIT DRAMATICALLY SO
BETWEEN FRESH AND SALTWATER =NVIRONMINTS. NCGNE OF THE MEFASURED VALUES
CO<KRZLATED WELL WITH BICOEGRADATION RATES. THUS, NONE OF THESE VALUES
CGULY BE USED T0 PrRzDICT BIUJEGRADAYTICON RAYES. IY IS POSSIBLE THaAT
PREDICTION REQUIREZS MEASURSMENT JF SPECIFIC DEGRADING POPULATIONS.
PLATE COUNTS AND PLS WERE THE S8EST MEASUREMENY OF HETEROTROPHIC
BIOMASS,y WITH GLUCOSZ UPTAKE THE 8ZSYT MEASUREMENT OF BACTERIAL
ACTIVITY. ATP WAS THE SEST MSASUREMEWNTY IJF ALGAE BIOMASS; THE
CORRELATION MWITH GLUCOSE MINERALIZATIONM INDICATES EPIPHTIC BACTERIA
ASSOCIATED WITH THESE ORGANISMS.

BOURGUIN, AL W.y JIM C. SPAIN, AND P.H. PRITCHARD. 1982. MICROBIAL
DEGRADATIDN OF XENOBIOTIC COMPOUNDS. IN: PROCZEDINGS OF THE TWELFTH
CONFEREWNCE ON ENVIRONMINYAL YOXICOLOGY 3, 4, AND S5 NOVEMBER 1981, (DAYTOW,
0d). AFANRL-TR-82-1439, U.S. AIR FORCE AERQSPACE MEDICAL RESEARCH LABORATORY,
WRIGHT-PATTERSON AFB, OH. AVAILA3ZLE FROM NTIS. PP. 354-369. «(ERL,GB 437).

MICROBIAL DZIGRADATIION IN NAYURAL ENVIRONMENTS IS PROBASLY THE MOST
DIFFICULTY FATE PROCESS TU STUDY AND JUSBNTITVTATE. INFORMATICN NECESSARY
TO PREDICY BIODEGRADAYION OF A CHEMICTAL DEPENDS ON LAMS OF CHEMISTRY
AND TdE GENEYIC CAPA3ILITIZES OF VTHE MICROBIAL POPULATIONS. WE HAVE
PRODUCEDs IN OUR LABORATORY, SEVERAL CASE STUDIES ON DEGRADATION OF
SELECTED THOXICANYS UNDER TONDITIONS THAY MAINTAIN COMPLEXITIES OF THE
NATURAL ZSHNVIRONHMENT AND ASSOCIAYED MICROORGANISMS. BIODEGRADATION
STUDIES WITH NTA DEMOSTRATED THIS NORMALLY BICDEGRADABLE COMPOUND
PERSISYTS IN ESTUARINE ENVIRINHMENTS AND INJICAYE COMPLZEX INTERACTIONS
IN NATURAL ENVIRONMEANTS WHICH COMPLICAYE OUR UNBERSTANDING OF

BIGDEGRADATION HMECHANISHS. INVERACTION WITH ENVIRONMENTAL CONDITIONS
OR LACK OF GEINETYIC CAPH3TLITIES WITHIN AN ZNRVIRONMENT WAS DEMOSTRATED
FURTHER WH:N FRESHWATER, BUY NOT SALTWATER, MICRIBIAL POPULAYIONS WERE
SHOKWN TC aDAPY WITHIN SEVIRAL DAYS TC DIGRADE P-NITOPHENOL RAPIDLY.
BIFFERENCES IN CHEMICAL STRUCYURE AFFECT DIGRADATIIN OF TOXIC

CHEKRICALS IN MATURAL MEDGIA WITA MIXED MICRCSIAL POPULATIONS. SUCH
STRUCTURES RANGE FROM COMPRUNDS LIKE METHYL PARATHIOWN, WHICH

COKMPLEYELY DEGRADES, TU DIMILIN, WHICH PARTIALLY DEGRADES AND YISLDS
NONBIGOEGRADABLE PRODUCTS, T) KEPONE, WHICH OOES NOT DEGRADE.
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BOURQUIN, AL, L. KIEFERs AND 5. 22SSIDY. 1974. MICROBIAL RESPONSE TC
MALATHION TREATMENTS IN SALY MARSH MICTKOCCTSMS (ABSTRALT). IN: ABSTRACTS OF
THE ANNUAL MEETING AMERICAN SOCIZTY FCR MICRIBIOLOGY. AMERICAN SOCIETY FOR
MICROBIOLOGY, WASHINGYON, OC. PP. (264. (ERL,GB 210).

BATTERY JARS (6.5L) WERE FILLEZO WITH SALT MARSH MUD AND WATER AND
PLACED AT % CONSTANT TIMPERATURE (28BC)> AND A 12 H DIURNAL LIGHT CYCLE.
THZ SLOWLY ASRATED MICKOCISMS WZKE STYABILIZED FOR 1 WEEK BEFORE
TREATING WITH WMALATHION AT 1X AND 10X FIELD APPLICATION RATE.
APPLICATION OF THE TYOXICANT WaAS REPEZATEO =VERY 10 DAYS FOR 30 DAYS.
SEDIMENT AND WATER SAMPLZS WZRE ANALYSED AT APPROPRIATE INVERVALS FOR
TOTAL AZROSIC HETERQOTRIOPHS AND MALATHION DEGRADING ORGANISMS (SOLE
CARBON SOURCEZy SCS, AND ADDEO GRIWTH SUBSTRATE, MN). VARIENCE ANALYSIS
OF THE MN DATA SHOWED SIGNIFICANT DIFFERENCES BETWEEN CONTROL AND
TREATMENTY LEVELS FOR 30TH SSDIMENT AND WATER SAMPLES. NO SIGNIFICANT
DIFFERENCES WERE NOTID SETWEEN TREATMENT PERIOGOS. NUMBERS OF MN
ORGANISMS INCREASED RAPIIJLY (7 DAYS) AFTER THE FIRST TREATMENT,
REMAINING AY OR OCVER 70% (SESDIMEINT) OR 80% (WATER) OF THE TYOTAL
HETERGTROPHIC COMMUNITY. ALTHOUGH NUMBERS JF SCS DEGRADERS APPEARED TO
INCREASE WITH MALATHION TREATHMENTS AND INCREASE OVER THE CONTROL 1IN
BOTH SCDIMENT AND WATERs NO STATISTICALLY SIGNIFICANY DIFFERENCES WERE
NOTEDy DUZ TO0 FLUCTUATIONS AFTER TRELTMENTS. NG CHANGES IN TOTAL
NUMBERS OF HETEROTRIPHAS GVER THZ CONTRCLS WERE NOYED. NO DIFFERENCES
IN PGPULATIONS OF AMYLASE, CHIYTINASE, LIPASE AND CASEASE PRODUCERS
WERE O3SERVED BETWEEN CCNYROLS AND TREATZID MICROCOSHMS.

BROWN, LZWIS R.y EARL G. ALLEY, AND DJAVIO M. COOK. 197S. EFFECT O0OF MIREX
AND CARBGFURAN ON ESTUARINE MICROIRGANISMS. :=PA-660/3-75-024, U.S.
ENVIRONMENTAL PRITECYION AGENCY, NAYIONAL INVIRONMENTAL RESEARCH CENTER,
CORVALLIS, OR. 63P.

THE PURPOSE JF THIS INVESTIGATION WAS TO HELP SSTABLISH THE CHEMICAL,
PHYSICAL AND MICRO-BIQLOSICAL FATE OF MIREX AND CARBOFURAN IN THE
ESTUARINE ENVIRUNMENTY AND DEYERMINE THE EFFECT(S) ON IMPORTANT
ESTUARINE BICRIGRGANISMS AND THEIR ACTIVIVIES. CHEMICAL STUDIES DN THE
ADSURPTIONs FAYE AND HYDROLYSIS W:ZRZ CONDUCTED. THE HMICRD-BIOLOGICAL
STUDIES INVOLVED THE USE OF 40TH PURS CULTURES AND MIXED CULTURES IN A
MICRICTOSH® SYSYEM AND INCLUDEJ THELVE DISTINCY PHYSIOLOGICAL GROUPS OF
MICROCRGANISMS. IT WAS CONCLUDED THAT NEITHER MIREX NOR CARBIFURAN
WECULY HAVE A DELETERIODUS EFFICY ON ESTUARINE BACTERIA UNDER NORMAL
COGNBITIONS: AND THERS WAS MO EVIOJENCE OF BICGACCUMULATION. DEGRADAYION
PRIDUCTS OF 30TH COMPOUNDIS WERES SHOWN Y0 8% TOXIC YO SOME
MICRDGRGANISHS.

BUNTINGy OIXANE LIYoH. 197%. CEVALUATION OF 2ENZOCA)PYRENE METABOLISM IN AN
OYSTER (OSTREA SDULIS)-BACTERIA SYSTE#. #H.5. THESIS. OREGON STYATE
UNIVERSITY, CIRVALLIS; OR. 121P. (ERL+G3 X285).

THE OVERALL 3BJECTIVE OF THIS RESEARCH PRCJECT WAS TO EVALUATE THE
METASOLISHM DF BENZGCAIPYRENE (3AP) BY THS ZURDPEAN FLAT OVSTER (OSTREA
EBULIS)-3ACTSRIA SYSTEM. INDIVIDUAL OYSTERS EXIST IN NATURE AS

WSYSTEXS™ WITH COMMZINSAL MICROOGRANISMS AND SHOULD 3E RECOGNIZED AS
SUCH WHEN THE MITABOLISM OF A SPECIFIC ENVIRONMENTAL CONTAMINANT IS
BEING STUDIED. SINCE BIVALVES 4RE SXPGSED TC ENVIRINMENTAL POLLUTANTS
THAT EMTER COASYAL WATERS, 1IT IS IMPORTANT TO OETZRMINE IF THE
UNATURALY DBYSTER SYSTVEM CAN JSTOXIFY THOSE CONTAMINANTS LIKELY T0
CAUSE sIULGGICAL DAMAGE. '



CABELLIy VICYGR J.y ANGZILD F. CARLUCCI, CaRIL DO. LITCHFIELO, TVHEODORE G.
METCALF, RCBEIRYT A. MURCHELANG, P.H. PRITCHARG, AND STANLEY W. WATSON. 1979.
MYICROORGANISKS. IN! PROCEZDINGS OF A WORKSHIP ON SCIENTIFIC PROBLEMS
RELATING TO OQCEfAN POLLUTION, =STES PARK, CJ., JSULY 10-14, 1978. U.S.
NATIONAL OCEANIC AN3 ATMOSPHIRIC AOMINISTRATION, ENVIRUONMENTAL RESEARCH
LABORAYORIES, BOULD:=R, CG. PP. 104-129. {ERL,GB X115).

CERNIGLEAy CA&RL 2., RICHARD L. HEBTRY, RIBZIRY H. DODGE, PAUL J. SIANISILGO,
AND DaVvID Y. GI3SION. 1979. SOME APPRCACHES YO STUDIES ON THE DEGRADRTIUON GF
AROMATIC HYDRCCARSBONS B8Y FUNGI. IN: MICROSIAL DEGRADATION OF POLLUTANTS IN
MARINE ENVIRONMENTS. <SPA-600/9-79-012, AL BOURQUIN AND P.H. PRITCHARD,
EJITORSy U.S. ENVIRONMENTAL PROTECTION AGENCY, ENVIRONMENTAL RESEARCH
LABORAYORY,; GULFT RRZEZEs ¥L. PP. 360-369. (=ZRL,GB X214).

A WIDE TAXONIMIC AND PHYLOGENETIC SPZCYRUM OF FUNGI WERE SHOWN TO
TRANSFORM NAPHYHALENS. THE A3ILITY T3 OXIDIZZI NAPHYHALENE PREDOMINATED
IN THE MUCORALES, 8UT SIGNIFICANY HYDRCXYLATICN ALSO ODCCURRED IN
SPECIES OF NEUROSPORA, CLAVICEPS AND PSILOCYBE. THE PREDOMINANT
METABOLIYE FORMED WAS 2-NAPHTHOL. OYHER PRODUCTS IDENTIFIED WERE
4-HAYOROXY-1-TETRALONE, TRANS-1,2-DIHYDR0OXY-1,2-DIHYDRONAPHTHALENE,
2~NAPHTHOLy 12— AND 1,4-NAPATHOQUINONS. CUNNINGHAMELLR CLEGANS
IXIDIZED  NAPHTHALENEZ, BIPHENYL AND DISEN2Z2FURAN BY REACYIONS SIMILAR
TO THOSE OBSERVED WITH MAMMALYIAN ENZYME SYSTEMS.

CERNIGLIA, CARL E., JOSEPH C. MORGANy AND DAVID Y. GIBSON. 1979. BACTERIAL
AND FUNGAL OXIDATION OF DIBENZOFURAN. 3IJCHEM, J. 180(1):175-185. (ERL,GB
X037«

CURNINGHAMELLA ZEZLSGANS AND A MUTANY STRAIN (88/36) JF BEIJERINCKIA
8GYH OXIDIZED DIBENZOFURAN TC 2, 3-DIMYDROXY-2,3-DIHYDRODIBENZOFURAN.
THZ BACTERYAL METABOLITE WAS EXTREMELY UNSTABLE AND, IN THE PRESENCE
OF ACID, HWAS RAPIDLY CONVERT=D INTO A AIXTURE 9F 2- AND
3-HYDROXYDIBENZOFURAN. IN CONTRASTs THE 243-JInHYDROXY-2,3-DIHYDRODIBENZ
CFURAN FORKED 8BY C. ELEGANS WAS STAaBLE AND ONLY VYIELDED 2~ AND
3-AVOROGXYDIBRERZOFURAN WHEN HIATED UMDER ACIDIC CONOITIONS. THE RESULTS
SULGEST TYHAY BEIJERINCKIA 88/36 AND C. ELEGANS FORM THE RESPECTIVE
CIS- AND TRANS-ISOMERS CF 253-DIAYDRODIBENZOFURAN. C. ELEGANS ALSO
OXIDIZED DIBEN2GFURAN TG 2- AND 3-HYDROXYDIBENZOFURAN UNDER CONOITIONS
THAT HOULD NOIT LEAD YO THE DEHYDRATINN OF THES TRANS-DIHYDROODIOL. THESE
OBSERVATIONS INPLYICATE THE INITIAL FORMATION OF
DIBENZOFURAN-243—-EPOXIDE IN THE FUNGAL OJXIDATIGN OF DIBENZOFURAN,
BEIJERINCKIA 38/35 ALSG PROCUCED & SECOND UNSTABLES DIHYDRODIOL THAT
WAS TENTAYXVELY ZIDZNTIFIED AS CIS-1,2-3IHYIROXY-1,2-DIHYORODIBENZOFURAN
« THXIS COHPOUND GAVE 2-HYDROXYDIBENZOFURAN AS THE MAJOR DZHYDRATION
PRODUCY ANB THSE CIS RELAVIVE STERTVICHEMISTRY WAS SUGGESTED BY THE
ISOLATION AND CHARACTERIZATION OF AN  ISOPROPYLIDINE DERIVATIVE. A
PREPARATION OF CIS—-NAPHYHALENE DIWYDRODIODL ODEHYDROGENASE AND CELL
EXTRACTS CF TH:S PARENY STRAIN OF BEIJERINCKIA OXIDIZED 8OTH BACTERIAL
DIHYOROBIDLS YO CATECHILS. CEtL EXTRACYS PREPARED FRCM  C. ELEGANS
CAYALYSED AN ANALOGOUS OXIGATION OF TRANS-2,3-0IHYDROXY-2,3-DIHYDRODIGBE
NZOFURAN ¥D0 2¢3-JIAYORCXYDIBZIWNZOFURAN. THE LATTER PRODUCT WasS ALSO
YSOLATED AND IDSNTIFIZD FR0OM CULTURT FILTRATES. THE RESULTS SUGGEST
THAT 3JACTEZRIA AND FUNSI UTILIZE DIFFERENT MECHANYSMS 7O INIVIATE THE
OXIDAYION OF DIBENZOFURAN.
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CLEVELAND, MARY ELIZA3ETH. 19383. 3I07TIC AND ABIOTIC FACTORS AFFECYING
SORPTION OF TOXIC CCMPIUNDS TO NATURAL SEDIMENTS. M.S. THESIS. UNIVERSITY
0F WEST FLORIDA, PENSACILA, FL. 95P. (ERL463 4%98).

THE SORPTICN OF RADIOLA3ELED XKEPCNE, ODURSBAN, OIMILIN AND METHYL
PARATHION (MPS) WAS OSSZRVED IN STERILE AND NINSTERILE AQUATIC
SEDIMENT SYSTEMS TO AJODRESS THRIE ASSUMPTIONS IMPLICIT IN THE USE OF
PARTITION COZEFFICIENT AS A DSSCRIPTGR OR EQUILIBRIUM ADSORPYION:T (12
ADSORPTION KINETICS AREZ RAPIC AND THERFORE UNIMPORYTANY TO FATE
CONSIGERATIONS: (2) AOQSORPTICN SQUILYIBRIUM IS INDEPENDENT OF INITIAL
COMPOUND OR SOLIDS CONCENTRATIONS: AN2 (3) ADSORPTION IS REVERSISBtLE.
ADSORPTYION WAS TWO-STEPPED. AN INITIAL RAPID PHASE ACCOUNTED FOR MOST
OF THE TOTAL ADSORPTION, SUGG:ESTING THAT KINETICS ARE UNIMPORTANY TO
EXPOSURE CONCENTRATION PRZIDICTIONS. AN INVERSE RELATIONSHIP BETHWEEN
PARTIYION CCEFFICIZENT AND SEDIMENT CONCENTRAYION WAS OBSERVED,
INDICATING THAY A SINGLE PARTITION COEFFICIENT IS NOT ADZQUAYE TO FATE
CONSIDEKATIONS. THE IRREVEIRSIBLE ADSORPTYIIN O0F MPS WAS ATTRIBUTED TO
THE BICLOGICALLY MEDIATED FORMATION OF BOUND RESIDUES. THE EXTENT OF
THE BINDING PRJICESS WAS AFFECTZO EY SEDIMENT CONCENTRATION,
TEMPERATUREy AND ANAZROBIC CONUITIOINS SUT UNAFFECYED BY SALINITY. THIS
STUBY OEMONSTRATED THAT EXPOSURE CINCENTRATION PREDICTIONS FOR RAPIDLY
DEGRADED COMPJUNDS SHOULD INCLUQE THf BIGLOGICAL PROCEISSES AFFECTING
THEIR FATE.

COLWELLy RITA R.; AND GARY S. SAYLER. 1977. EFFECTS AND INTERACTIONS OF
POLYCHLORINATED SBIPHENYL (PC8) WITH ESTUARINE MICROOQGANISMS AND SHELLFISH,
EPA-600/3-T7-070s U.S. ENVIRCNMENTAL PROYECTION AGENCY, ENVIRONMENTAL
RESEARCH LA3SORATCORY, GULF BREEZEZ, FL. 45P.

THE ROLE OF TSTUARINE B8ACTZIRIA IN THE MOBILIZAYION, TRANSPORY, AND
REMOVAL OF POLYCHLORINATED BIPHENYLS (PC3) WAS INVESTIGATED 1IN
ESTUARINE SNVIRONMENTS. A MAIN O0BJZCTIVE OF THIS INVESTIGATION HAS TO
DETERMINE A SECONDARY IMPACY DOFf PCB CONTAMINATION QOF ESTUARINE
SYSTEMS. TYHE SPECIFIC SECOWDARY EFFECT MWAS THE PCB-STRESS-INDUCED
ACCUMULATION AND DEPURATION OF =NTERIC 3JFACTERIA BY SHELLFISHy T.Ee.y
THE CHESAPEAKET BAY QOYSTER, CRASSOISTREA VIRGINICA. FOR THIS REPORT,
SACTERIA UNINKIBITED BY PC3, 8BUYT CAPABLE OF GROWTH IN THE PRESENCE OF
PC8sy ARC DZFINED AS PCB-RZSISYANT. IN THIS REGARD, PCB-RESISTANT
BACTZRIA WERE FOUND YO BX JISTRISUTED UBIQUITOUSLY THROUGHOUY
ESTUARINE AND MARINE ENVIRINHMENYS SAMPLED IN THIS STUDY. THE RESIDENCE
TIME OF PCS IN ESTUSRINE AND MARINE ENVIRONMENTYS IS CONCLUDED TO S8E
SUFFICIENTLY LONG TO XNDUCZ STRESS UPON ESSTUARINE ANIMALS.

CONNBLLY, JOHN P. 1982, WASYCX: PRILIMINARY ESTUARY AND STREAM VERSION
DOCUMENTATION (UNPUSLISHeED). 96P. (:iRL,63 X392).

HASTYOX XIS A BATCH ORIENTED LOWMPUTER PRGGRAM THAT SOLVES THE HMASS
BALANCE EQUATIOHS THAY DEFINE THE FAVE JF TOXIC CHEMICALS IN  RAQUATIC
SYSTERS. THXYS MaNUAL DCCUMENTS R PRELIMINARY VERSIDN DF THE PROGRAM
HHICH ANALYZZS THE TIMZI-VAIYABLE, PHYSICAL-CHEMICAL 3EHAVIGR OF
CHEMICALS. LAYSR VERSIONS WILL INCLUDE A SYZADY~STATE SOLUTION SCHEME
ARD AN ANALYSIS OF TOXIC CHEMICALS IN AQUATIC F0OOD CHAINS. THE
KINETICS OF VCLATILIZATION SPECIFIEC IN THIS VERSION ART ORIENTED TO
FLIKING SYSTZMS (STRIAMS AND ESTUARIES) ALTHOUGH THE MODEL IS
GENERALLY APPLICABLE YO &LL TYPES IJF WATSR BODIES.



CONNOLLYy, JOMN P., MARY E. CLZVILAND, AND PaRMILY H. PRITCHARD. IN PREP.
VALIDITY OF PARTITIGN COUSFFICIENT AS THE ADSJIRPTICN DESCRIPTOR IN EXPOSURE
CONCENTRATIONS PRSDICTIONS: STUSITS WIT+H KEPONET AND MITHYL PARATHION. WATER
RES. (ERL,LB 415).

THIS WORK INVESTIGAT:IS THRZE MAJCR ASSUMPTIONS IMPLITIY IN THE USE OF
PARTITION CIEFFICIENY AS SCLE ACSORPTION JESCRIPTOR: (1) ADSORPTION
RINETICS ARZ UNIMPORTANT TO FaTEZ AND TRANSPORT OF THE TOXIC CHEMICAL
BECAUSE THEY ARE RAPIU: (2) ADSIRPTICGN IS A REVERSI3LE PROCESST AND
(3) SQUILIBRIUM CONDITICNS ARE INDEPENDENT OF THE INDIVIOUAL
CONCENTRATIONS OF TOXIC CHEMICAL AND ADSORBING SOLID, DEPENDING ONLY
ON THEIR RATIO. ADSORPYION OF KEPONE AND METHYL PARATHION WAS FOUND TG
8€ RAPID AND TWO-STEP, & FAST ADSCRPTION FOR APPROXIMATELY S MIN,
FOLLOWED BY & SLOWZR AJSORPYION VO EQUILIBRIUM AT 1 TO 2 HR. KINETICS
OF ADSORPTI3JN INDICATYTED AOSORPTION RATZI WAS CONYROLLED B8Y MASS
TRANSPORT HMECHANISMS. KINEVTICS OF METHYL PARATHION ADSORPTION WERE
IDENTICAL FDR SYSRILS aAND BIJLI3GICALLY ACTIVE SYSTEMS TO THE POINT OF
STERILE SYSTEM ZQUILISRIUM. CONTINUED DECREASE OF DISSOLVED 14C AND
TOTAL MASS RECGVERY IN THE ACYIVE SYSTEM SUGGEZSTED OEGRADATION TO AN
IRREVERSIBLY ADSJORSED COMP3UND. THE RESULTS INDICATE THAY KINETICS CAN
8E IGNORED FOR SMALL PARTICLZ SIZE SEDIYMENYS BUT THAY REVERSIBILITY OF
ADSORPTION CANNCT BE ASSUMED. ZQUILISRIUM ADSORPTION OF 80TH COMPOUNDS
AT CONSTANY SEDIMENT CONCEMNTRATIOIN WAS CLSSCRIBED BY A LINEAR ISOTHERM.
PARTITION COJOEFFICIENT WAS, HOWEVER, AN INVERSE FUNCTION OF SEDIMENTY
CONCEINTRATION, DECREASING BY AS MUCH AS AN ORDER OF MAGNITUDE BETWEEN
SEDIMENY CONCENTRATIONS REPRESENTATIVE GF SUSPENDED SEDIMENT AND
SEOIMENT CONCENYRATIONS REPRESENTAIVE CF 3ED SEDIMENT. THEREFORE, A
SINGLE PARYITION CCEFFICIENT IS INADZQUATE F3R EXPISURE CONCENTRATION
PREBICYIOGNS.

COOK, Ho.les S<A. CROUW, AND A.H. BOURQUIN. 1977. INHIBITORY EFFECTS OF
PESTICIDES AND POLYCHLORINATED COMPOUNDS ON REPRESENTATIVE SURFACE SLICK
BACTERIA (ABSTRACY). INS ABSTRACYS OF THE ANNUAL MEEYING OF THE AMERICAN
SOCIEYY FOR WEICRLC3IOLOBY. AMSRICAN SIJCIEYY FOR MICROSIONLOGY, WASHINGTON, DC.
PP. 243. (ZRLsGB 319). )

CODKy Kuley DENISE FIZDLERs AND A.W. SOURQUIN. 1980. SUCCESSION OF:
HICRGFUNGI IN ZSTYUARINE HXICRDCUSHMS PERTURBED BY CARBARYL, HMETHYL PARATHION
AND PENTACHLOROPHEWIL. B8D0T. MAR. 23(2):129-131. C(ERL,GB 397).

YHE EFFECTS OF CARBARYL, METHYLPARATHION AND PENTACHLOROPHENDOL ON THE
MICRIFUNGAL SUCCESSION CF AN ESTUARINE MICROCOSH WERE EXAMINED.
RESIDENT FUNBI WER:S SUCCEEDED 3Y FUSARIUM IN THE CARBARYL-TREATED
MICROCOSM; 38Y & FUNSUS IN THE PENICILLIUX CHRYSOGENUM SERIES IN THE
METHYL PARATHIOGN-TREATe=D MICRCCOSM; AND 8SY & FUNGUS IN THE PENICILLIUM
CANESCENS SEZRIES IN THZ PENTVACHLOROPHENOL TYREATED MICROCOSM. SMALL
JUANYIVIES OJF 14002 WERE RZLSASED *ROM YHE XENDBIOTIC MOLECULES BY
FUNGI SELECT:ZD FROM THEZ MICROCOSHS.
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CROWy S.A., D.G. AHEARN, MW.L. CCNK, AND A.W. BJURQUIN. 1975. ODENSITIES OF
BACTERIA AND FUNGI IN COASTAL SURFACEZ FILMS AS DETERMINSD 8Y A
MEMBRANE-ADSOQRPTIIN PRUOCEDURE. LIMNOL. OCSANIGR. 20(4):664-646. (ERL,GB
2323

A MEMBRANE-ABSORPTION TECHNIQUE FOR COUNTING SURFACT SLICK MICROBIAL
POPULATIONS WAS EVALUATED. THE SIMPLZ PRBCEDURE GAVE BACTERIAL AND
FUNGAL POPULATIONS SEVEZRAL GRDERS OF MAGNITUODE GRTATER THAN THOSE
PREVIOQUSLY RESPORTED FOR SURFACE SLICKS.

CROWs S.A.3; S<lL. BELL, AND D.G. AHEARN. 1980. UPTAKE OF AROMATIC AND
BRANCHED CHAIN HYDROCARBONS BY VYSAST. BI3IT. MAR. 23(3):117-120. <(ERL,GS
X183).

STUDIES OF THE HYDRUGCARBON UTILIZING YEASTS CANDIDA MALTOSA AND C.
LIPOLYTICA nAVE SHOWN THAT 807TH WERE CAPA3LE OF REDUCINGE RECOVERABLE
AMIUNTS OF BRANCHED CHAIN AND AROMATIC HYORJCARBONS IN A MIXTURE OF
NAPHYTHALENEs TETRAOECLAME, HEXADECANE, PRISTANE
CTETRA-METHYLPENTAJECANED). CELLS OF C. LIPILYVICA GROWN ON ESITHER
GLUCUSE OR TETRAOECANE WERE CAPASLE OF BINDING (REMDEIRING
UNEXTRACTASLE) NEARLY 5D0% OF THE HYDROCAR3ON MIXTURE WITHIN 3 HOURS.
IN CONTRASY CELLS OF C. MALTOSA BOUND HYORUOCARBONS OMNLY AFTER GROWTH
ON A HYDROCARBON M=DIUM. UPTAKE JOF SELECYZO PARAFFINIC HYDROCARBON WAS
NOY ALTERED 3Y THé PRESENCE OF NAPHTHALENE. PRISTANE UPTAKE MWAS
CONCENYRATION DEPENDENT FOR C. MALTOSA BUT NOT FOR C. LIPOLYTICA,
UPTAKE; TYRANSPORT, AND METABILISM OF HYDROLARBIONS IN C. MALTOSA AND C,
LIPOLYTICA DIFFER.

CROWy, S.A.s A.M. BOURQUIN, N.G. SHMITH, AND W.lL. COCK. 1975. METABOLIC
ACYIVITY OF MICROORGANISMS FROM ESTUARINE SLICKS (ABSTRACT)I. IN: ABSTRACTS
OF TYHE ANNUAL MEETING OF THE AMERICAN SOCIEYY FOR MICRCBIOLOGY. AMERICAN
SOCIEYY FOR MICROSIOLOGY, WASHINGTON, DC. PP, 19i. (ERL.GS 243).

MICRDBIOLOGICAL SAMPLING OfFf SURFACE SLICKS SHOWED THAT LARGE
POPULATIONS OF MICROORGANISHMS (TO 10 Y3 YHE FOURTH PDWER CH-2) ARE
ASSDCIATED WITH THE SURFACE MICROLAYER. COMPARATIVE PHYSIOLOGICAL
STUDIES WERE CONDUCTED WITH YICCORGANISMS COLLECTED FROM THE SLICK 8y
THE MEMBRANE ADSORPTION TYICHANIQUE 4ANO FROM UNDERLYING ESTUARINE
WATERS. MOTILE, NOR-PIGMENYEOD, GRAM-NEGATIVE RYDS WERE THE MOSY COMHMON
BACTYZRIAL YSOLATES. FUNGY WERS PRINCIPALLY MEMBERS OF THE GENERA
AUREQBASIDIUM, CEPHALOSPORIUM AND CLADJISPCRIUM. ONLY & FEW SURFACE
ISOLAYES PO3SSESSED LIPILYTIC OR HYDRICARSONOCLASTIC ACYIVIYY.
PROTZOLYTIC ACTIVEYTY WAS PRESENT IN A SIWILAR PERCENT 3F BOTH SURFACE
AND SUBSURFACE ISOLAYES. APPRCXIMATZLY 75% 0F THE SURFACE SLICK
ISOLATES UTILIZED =7HANOL. OGROWTH ON STHANOL WAS NOT AFFECTED 8Y
SEVERAL CHLORINATED PESTICIDES. YESTS OF PC3 SENSITIVIVTY DEMONSTRATED
THRAY RESISYANCE O PCH FORMULATIONS HAS MORE COMMON AMONG SURFACE
ISOLAYES.

CROW, S.A.y P.I. B3IWMAN, AND D.G. AHREARN. 1977. ISOLAYION OF ATYPICAL
CANDIOA ALBICANS =ROM THE NORTH StA. APPL. ENVIRIN. MICROBIOL.
33(3):738-739. (ZRL,68B X052).

ISOLATES OF CANDIDA ALBICANS WITH SPARSE FILAMENTATION AND WEAK
FERMENTATION WERE ISOLATED “ROM THE SURFACE MICROLAYER OF THE NORTH
SE&; 3UT N3IY FROM SU3SURFACE WAT:ZRS. SuUCH ATYPICAL ISOLATES MAY S§f
MISYDERNTIFIED 3Y USING NORMAL TAXCNOMIC PRZCESDURES.
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CROWy SuBey Wel. CO3IKy O.. AHEARN, AND A.W. BOURQUIN. 1976. MICROBIAL
POPULATIONS IN COASTAL SURFAC> SLICKS. IN: PROCEEDINGS OF THE THIRD

INTERNATIONAL BSIOCEGRAJATION SYMPASIUM. J.M. SHARPLEY AND A&.M. KAPLAN,
EDITORSs APPLIED SCIENCE PUSLISHE?S LTD.s LINOON. PP. 33-98. (ERL,GB 254).

SAMPLES GCOF THE UPPER 10 MM JF INSHORE SURFACE FILMS OBTAINZID 8Y
ADSORPYION TO MEMBRANES YIELJED MICRIOBIAL P20PULATIONS UP TO 10 TO THE
EYGHY POMER #ML-1 OR 10 T3 THE FIFTH POWER CM -2. THESE POPULATIONS
WERE TYPICALLY 10~-100 TIMFS GRZATER THAN THOSE IN UNDERLYING WATERS AT
A DEPTH OF 10 CM. PREDOMINANY BACYERIA IN SURFACE FILMS WERE MOTILE,
NONPIGMENTED, GRAM-NEGATIVE RIDS. COLONY-FORMING UNITS OF YSASTS AND
MOULDS WERS FOUND IN CONCENTRATIONS TO 10 YO THE FOURTH POWER ML-1 OR
28 CHM-2. THE PREDOMINANT SPECIZIS IN SURFRCEZ FILMS WERE PROTEOLYTIC AND
ARYLOLYYTIC 3UT SXHIBITED ONLY WEAK TO NEGLIGIBLE HYDROCARBONOCLASTIC
aND LIPOLYTIC ACYIVITIFS. 4 GREAVER PROPIRTION OF THE SURFACE FILM
BACYERIA, AS COMPARED 7O THOSE AT L0 CM DEPTH, WER: CAPABLE OF GROWTH
ON FRESH-WATER MZDIA.

DAVESy W.M., ANJ DB.C. WHITE. 13980. FLUOROMEYRIC DETERMINATION OF ADENOSINE
NUCLEGTIDE DERIVAYIVES AS MEASURES OF THE MICRCFCULING, DETRITAL AND
SEDIMENTARY MICRGBIAL BYOMASS AND PHYSIOLOGICAL STATUS. APPL. ENVIRON.
MICRGBICGL. 40(3):539-548. (ERL,GB X1iB6).

ACENOSINE, ADENINE, CYCLIC AROENOSINE MINOPHOSPHATE C(AMP), AMP,
NYCOTINAMIO ADZNINE ODINUCLEOVIDE, ADSENDSINZ OIPHISPHATE, AND ADENOSINE
TRIPHOSPHATE (ATP) WERE RECOVERED QUANTITATIVELY FROM AQUEOUS PORTIONS
OF LYIPID EXTRACYS OF MICRUFOULING, DETRITAL, AND SEDIMENTARY MICROBIAL
COMMUNITIES. THESE COULD BE DETICTVED QUANTITATIVELY IN TYHE PICOMOLAR
RANGE BY FORMING THII®R 1-N6-ETHEZIND DERIVATIVES AND ANALYZING BY
AIGH-PRESSURE LIPID CHARGMATOGRAPHY WITH FLOURESCENT DETECTION. LIPID
EXTRACTION AMD SUBSEQUENT ANALYSIS ALLOWZID THE SIMULYANEQOUS
MEASURZIMENY OF TYTHE MICRCBIAL COMMUNITY STRUCTUREZ, TOTAL MICROBIAL
S8IOMASS WITH THE QUANTIYAYIVE RTCOVERY OF THE ADENINE-CONTRINING
CELLULAR COWPONSTS, WHICH WERE PROTECYED FROM ENZYMATIC DESTRUCTION.
THIS EXTRACTION AND FLOURESCENT OERIVATIZAYION METHOD SHOWED
EGQUIVALENCY WITH THE LUCIFIRIN-LUCIFERASE METHOD FOR BSACTERIAL ATP
MEASUREMENTS. QUICK-FREZEZING SAMPLTS IN THE FIELD WIYH ORY ICE-ACETONE
PRESERVED THE ATP AND INERGY CHARGET (A RATIO OF ARDSENGSINE NUCLEOTIDES)
FOR ANALYSIS AY REMOTYE LABORATORIES. THE METABOLIC LABILITY OF ATP IN
ESTUARINE OFTRITAL ANDC MICROFOULIKNG COMMUNITIES, AS WELL AS BACTERIAL
MONOCULTURSES OF CONSTANTY BYIJIMASS, SHOWED aTP TO BE A PRECARIOUS
MEASURE ©F 3IDMASS UNDER SOME CONODITIONS. COM3INATIONS OF ADENGSINE
AND ADENINE NWUCLZ0-VYID:ZS GAVE BZTTER CORRELATIONS WITH MICRUBIAL
SIOKASS MESASURED &S EXTRACTABLE LIPID PHGSPHATE IN THE DETRITAL AND
MICRIFOULING MICROBIAL COMMUNITIES VHAN DID ATP ALONE. STRESSES SUCH
AS ANGXYE OfF TILTEZRATION ARZ REFLeCTED IN THE RAPID ACCUMULATION OF
INTRACELLULAR ADENCSINE AND THE EXCRETION OF 4DENOSING AND AXP INTO
THE SURRIJUNDING MILISU. INCRZASES IN 4MP AND AJENOSINE MAY PRGVE TO BE
MORE SENSITIVE INDEICATIRS OF METABILIC STVATUS THAN THE ENERGY CHARGE.
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EVANSy JOHN E. 3973. FZASI3ILITY CF USING 3ACYERIAL STRAINS (MUTAGENESIS)
T3 TEST FOR ENVIRINMENTAL CIRCINCGENS. FPA-600/3-78-042, U.S. ENVIRONMENTAL
PROTECTION AGENCY, ENVIROMNMINTAL RESF4RCH LABIRATORY, GULF BREEZE, FL. 118P.

A RAPIDLY GROWING STORI OF DATAS IS AVAILABLE RELATIVE YO THE POTENTIAL
MUTAGENICITY AND CARCINOGENICITY OF NFEW PRIDJCYS OF CHEMICAL
SUBSTANCES MANUFACTURED FOR COMMERCZ IN RECENT VYEARS. LITERATURE
REGARDING MIXTURES, SUCH AS CHEMICAL WAST:S, HOWEVER, IS SCARCE AND
HARD TO FIND. A LYXTVTERATURE RZIVIEW WAS UNDERTAKEN TJ ASSESS FEASIBILITY
OF USING BACTERIA AS SCREIENING AGENTS TO DETECY ENVIRONMENTAL
CARCINOGENS. HMUTAGENICITY OAYA WERE INCLUDED IN  THE STUDY BECAUSE
GROWING EXPERIMENTAL CVIDENCE INDICATES THAT MOSY CHEMICAL CARCINOGENS
ARE MUYAGENS, AND HANY MUYAGENS MAY 8SE CARCINOGENS. THIS INVESTIGATION
FOUND THAT SACTZIRIAL MUTAGENESIS CAN BE USED TO INITIATE A SERIES OF
STUBIES DESIGNED YU SCREEN FOR POTENTIAL MUTAGENS AND CARCINOGENS 1IN
MIXED CHEMICAL WASTES.

FAZIDy SYEVEN OJ.s WILLIAM R. MAYBERRY, AND DAVID C. WHITE. 1979. MURAMIC
ACID ASSAY IN SEDIMSNTS. APPL. ENVIRON. MICROBYIDL. 38(2):349-350. (ERL,GB
X073).

AN IMPROVED CHROMATOGRAPHIC ASSAY FOR MYRAMIC ACID WHICH IS
SUFFICYENTLY SENSITIVS FOR MARINE SANOY SEJIMENTS IS DESCRIBED: 1IT
INVOLVES ACID HYDRCLYSYS, THIN-LAYER CHROMATCGRAPHY, AND GAS-LIQUID
CHROMATOGRAPHY.

FEDERLEy, THAOMAS W.s MEREDITH A. HULLAR, ROBERY J. LIVINGSTON, DUANE A.
MEETERy, AND DAVID C. WHITE. 1983, SPATIAL DISTRIBUTION OF BIOCHEMICAL
PARAMETEIRS INDICATING BIOMASS AND COMMUNITY CIMPOSITION OF MICROBIAL
ASSEMBLIES IN ESTUARINE MUD FLAT SEDIMENTS. APPL. ENVIRON., MICROBIOL.
45(13:58-63. (ERL,GB X3741).

THE SPATIAL OISTRIBUYIIN OF COMMUNITIES WAS EXAMINED IN SSTUARINE MUD
FLAT SEDIMENTS BY THE BIOCHEMICAL ANALYSIS OF THZ LIPIDS AND LIPID
COMPDONENTYS ESXTRACYED FROM YHE SEDIMENTYS. YOTAL PHOSPHOLIPID WAS USED
AS A MZASURE OF YOTAL 3I0KASSs AND FATTY ACIDS WERE USED AS INODICATORS
BF CCHMMUNITY COMPODSITION. COMPARISONS WERE MABE AMING 2- BY 2-M
CLOCATION) AND 0.2~ BY 0.2-M (CLUSTER) SAMPLING PLOTS BY USING A
NESTED ANALYSIS OF VARIANCE TC DESIGN AW GPTIMAL SAMPLING STRATEGY TO
QEFINE THT YICROZ2IAL CONTENT OF A LARGE, RELATIVELY HOMDGENOUS AREA.
AY TWS OF THE THREEZ STATIONS, & 2~ 8Y 2-M PLOT WAS REPRESENTATIVE OF
THE STATIOMN, 8UY 0.2- 5Y 0.2-% AREAS HERZ IN NI CASE REPRESENTATIVE OF
YHE STATIONM. TAg BIUOMASS MFASURED 3Y THE EXTRACTABLE PHOSPHOLIPID AND
THE TOTAL LIPID PALMIYIC ACID SHOMED EXCELLENY CORINSLATION UWITH THE
FATTY ACID "SIGRATJIRES® CHARACVERISTIC CF 3ZACTERIA, BUYT SHOKED A L OWER
CORRELATION HITH THE LONG-CHAIN POLYENDJIC FATYY ACIDS CHARACTERISTIC
OF YHE MICROFAUNZ,



FEDERLEs THOMAS W.s ROSERY J. LIVINGSTIN, DUANE A, MEETYER, AND 0aAVID C.
WHITE. 1983. MODIFICAYIINS GF ESTUARINE SSDIMENTARY MICRO3IOTA 8Y EXCLUSION
OF EPIBENTHIC PREDATORS. J. =XP. MAR. BIOL. =COL. 73(1):81-94. (ERL,GB
467).

THE ABILITY OF ZPIBENTHIC PREDATORS (CRABS ANJ FISHES) TO INFLUENCE
BIOMASS AND COMMUNIYY STRUCTUREZ GF SZDIMEINTARY MICROBIOTA HAS
INVESTIGATED IN ST. GEGRGE SOUND-APALACHICOLA 3AY SYSTEM, FLORIDA,
U.S.A. REPLICATEZ ARZAS (4 M SQUARZD) OF MUD-FLAT SEDIMENT WERT CAGED
IN THE FIELD T3 CONFINZ AND EXCLUDE PRZDATORS. UNCAGED AREAS WERE USED
AS CONTROLS. THE MICRIOBIOTA (PROKARYOTES AND MICROFUKARYOTES) DOF THE
SEDIMENTS WAS CHARACTERIZED AT WEEKS Oy 2, AND 6 BY MEASURING
COGNCENTRATIONS OF PHISPHILIPID AND ANALYZING FATYY ACIDS OF THE
MICROBIAL LIPIDS EXTRACTED F0M YHI SEDIMENTS. DATA WERE ANALYZED
USING ANALYSIS OF VARIANCE AND STEP-WISE DISCRIMINANT ANALYSIS. AFTER
2 ®#Ky THE MICRIBIOTA OF THE PREIUDATOR EXCLUSIIN TREATMENT WAS
SIGNIFXCANTLY DIFFERENY FRGYM THAT IN CONTROL AND PREDATOR INCLUSION
TRZATMENTS. AFTER 5 WKy, THEST OIFFERSNCES BECAME MORE PRONOUNCED.
THERE WERE NO DIMONSTRASBLZ CAGING EFFECYS THAT COULD ACCOUNY FOR
YREATHENT DIFFERENCES. RESULYS INDICAYED THAY REMOVAL OF PREDATORS HAD
A PRCFOUND EFFECT ON MICROBIAL COMMMUNITIES IN ESTUARINE SEDIMENTS.
THUSy THE TJP TROPHIC LEVIL C(EPIBINTHIL PREDATORS) HAD AN IWPORTANT
ROLE IN REWULATING THE STRUCTURE GF THE LGWEST TYRIPHIC LEVEL (THE
MICROEBIOTA).

FEDERLE, THOMAS W., AND DAVID C. WHITE. 1982. PRESERVATION OF ESTUARINE
SEOIMENTS FOR LIPIO ANALYSIS OF dI0MASS COMMUNITY STRUCTURE OF MICRUBIOTA.
APPL. ENVIRON. MICROBICOL. 44(5):1156-1169. (ERL,GB X381).

VARIQUS METHODS WERE TESYED FOR PRESZRVING ESTUARINE SEDIMENTS IN THE
FIELD BEFORE BIOCHEMICAL A&NALYSIS OF THE MICRUOBIOTA. TOTAL MICROBIAL
BIGMASS WAS OJETVERMINED AS LIPIO PHISPHATE (LP), AND THE FATTY ACIDS OF
THE MICROBIAL LIPID WERE USED AS INOICATORS O0F COMMUNIYY STRUCTURE.
CONTRDL SAMPLES WERE SIEVED TO REMOVE MAUROINVERTEBRATES AND  PLANT
MATERIALS AND WEREZ ZXTRACTED IMMEJYATELY IN THE FIELD. OTHER SAMPLES
WERE PRESERVED 80TH 3EFQRE ARD AFTIR SIEVING AND SYORED FOR S DAYS
BEFCRE ANALYSIS. FRcEZING RESULYED IN A 50% OECLINE 1IN LP AND
SIGNIFICANY DECREASES IN MANY FAYTY ACIDS. REFRIGERAVION RESULTED IN A
19% DECREASE IR LP BUY NO CHANGE IN YHE FAYTY ACIDS. SAMPLES PRESERVED
WEITH FORMALIN BEFORE SIEVING EXHIBITED NO SIGNIFICANTY CHANGE IN LP BUT
SUSSTANTIAL INCRZASEFS IN HANY FATTY ACIDS, WHICH WERE PROBABLY DERIVED
FROM THE MACROYNVIRTE3RATES. SIEVEL SAMPLES PRESERVED WHWITH FORMALIN
SHOWED A 17 TD 13%Z OZICLINE IN LP BUT NO CHENGE IN THE FATYY ACIDS.
IDSALLY, SAMPLES SdAOULD RE SIEVED ANYD EXTRACYED IMMEDIATELY IN THE
FISLD. HOREVIR, SHORY-TERM REFRIGERAVION AND LONGER-TERM PRESERVATION
OF SIZVED SARPLES WITd FIRMALIN MAY 3% ACCEPTABLE COMPRDOMISES.
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FINDLAYy ROBERY H.y AND DAVIC C. WHITS. 1983. POGLYMZIRIC
BETA-HYDROXYALKANJATES FROM -NVIRONMINTAL SAMPLES AND BACILLUS MEGATERIUM.
APPL. ENVIRON. MICROBRIOL. 645(C1):71-73. (ERL,Gd X330).

THE PROCARYOVIC ZNDJOGENGUS STORAGE POLYMER KNOWN AS
POLY-BEYTA-HYDRIXYBUTYRAYE IS ACTUALLY A MIXED POLYMER OF SHORT-CHAIN
BETA~-HYDRGXY FATTY ACIDS. A METHCO FCR THZ QUANTITATIVE RECOVERY OF
YHIS MIXED PILYM®Ry CALLED POLY-BZTA-HYDROXYALKANDATE (PHA}, WITH
ANALYSIS BY CAPILLARY GAS-LIJUID CHROMATOGRAPHY SHOWED THE PRESENCE UF
AT LEAST 11 SHORT-CHAIN BETA-HYDBROXY ACIDS IN POLYMERS EXTRACTED FROM
MARINE SEDIMENTS. POLYMERS EXTRACYID FROM SACILLUS MEGATERIUM
MONOCULTURES WERE ALSO A COMPLEX MIXTURE JF BETA-HYDROXY ACIDS WITH
CHAIN LENGTHS BETWESN FOUR AND EIGHT CARBINS. LYOPHILIZED SEDIMENTS
WERE ZSXTRACTED IN A MODIFIED SOXHLEY ESTRACYOR, AND THE POLYMER WAS
PURIFIED WITH ETHANGL AND DIETHYL EYHER WASHES. THE PURIFIED POLYMER
WAS TRESAYED WITH EYHANDL-CHLIOROFIRM~HYDROBCHLGRIC ACID (8.5:2.5:1) FOR
4 H AY 100 DEGREES CELSIUS, A& TREATMENT HWHICH RESULTED IN THE
FORMATION O0F THE ETHYL ESTERS OF THE THE CONSTYIYUENT BETA-HYDROXY
ACIDS. SUBSZQUENY ASSAY OF THE PRODUCYS BY GAS-LIQUID CHROMATOGRAPHY
INDICAYED EXCELLENT REPRODUCIBSILITY AND SENSITIVITY (DETECTION LIMIT,
100 FHOUL)< DISTURBING SEDIMENTS MECHANICALLY OR ADDING NATURAL
CHZLATORS INCRZASED ALL MAJCR PHA COMPLNENTS RELATIVE YD THE BACTERIAL
BIJAMSS., GARDZINING OF SEpDIMINTARY MICRQOSES 3Y CLYMENELLA SP., AN
ANNELID WORM, INDUCED DECREASES IN PHA, WITH CHANGES IN THE RELATIVE
PROPORTION OF COMPONENT BETA-nYOROXY ACIDS. THE CONCENTRATION OF PHA
RELATIVE TO THI BACTERIAL BIOMASS CAN RESLECY THZ RFECENT METABOLIC
STATUS OF THE MICROBICTA.

GARNASs Roluy A.WH. SOURIUVIN, AND P.r. PRITCHARD. 1978. FATE AND DEGRADATION
0F 14C-KEPOWE YN ESTUARIME MICRAC3SMS. IN: PRGCEEDINGS OF THE KEPOKNE
SEMINAR IX. EPA-903/9-78-011, U.S. ENVIRONMEINTAL PROTECTION AGENCY, REGION
ITY, PRILADELPRIA, PA. PP, 330-352. <(ZRL,68 351).

THE FATE BF 14C-KEPONZ WAS STUDIED IN STATIC AND CONTINUOUS FLOM
ESTUARINE MICROCOSHS. 3IOVIC AND A3XIOTIC TRANSFORMATION AND
VOLATILYIZAYION WERE NOTY IMPIRTANT PROCESSES IN THESE STUOIES. KEPONE
DESORBED REZAJYLY FROM SALY MARSH SECIMENTS AND JAMES RIVER SEDIMENTS.
WHXLE THIS DESORPYION WAS INDZPINDERT OF ENVIRONMENTAL TEMPERATURES
AND SALINIYY RANGES, KEZPONE RESIDUSS IN SEDIMENT INFLUENCED
CONCENTRATIONS IN NATER CGLUHMN. RADIQACTIVITY WAS NQOT EXTRACTABLE FROM
SORE JAMES RIVER SEDIMENYS, USING RELQOGNIZTD ANALYTICAL PROCEDUR®S. 1IN
LARGER CODNYINUOUS FLOW SYSTEMS, BENTHIC PULYCHAETYES (ARENICOLA
CRESTAYA) ACCUMULATED HIGH RESIJUES 0OF KEPONEZ, DIED, AND DECOMPOSEOD.
THESE RESIDUES WERT NEVER AVAILAB({E: FOR OJOESORPTION COMPARED TO
SEDIMENT. THESE DAYA WILL ALLOW BETTER PREDICYICN OF THE FATYE OF
KEPONE IN THE AQUATIC ENVIRCONMENT.
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GARNASs Roeley foWe BIURGUIN, AND P.h. PRITCHARS. 1978. FaTE OF 14(C-KEPONE
IN ESTUARINE #MYICROCOSMS (ABSTACT). CERLSGI X323).

FOLLOWING Th: CONTAMINATICN OF THE JAMES RIVER WITH KEPCONE, LABORATORY
DATA CONCERNING ITS FATE IN THC ZSTUARY WERE NSCZSSARY FIR CORRECTIVE
ACTIIONS AND MATHEMATICAL MODZILING ZFFORTYTS. THE MOVIMENT AND
TRANSFORMATION POTENTIALS OF 14C-KEPINZ WERE STUDISD IN STATILC AND
CONTINUOUS FLOW =STUARINE MICROCOS™MS. AIOTIC AND ASIOTIC
TRANSFORMAYION AND VOLAYILIZATION IJF THE CHEMICAL WERE NOT APPARENT IN
THESE STUDIES. FOLLOWING ITS AJSIRPTION FRIM WATER IN THESE MODEL
SYSTEMS, KEPONE OESQRBSD FRCM SALT MARSH SEDIMEINTS AND JAMES RIVER
SEDIMENTS. WHILE THIS DESORPTION WAS INDEPENDENT O0OF ENVIRONMENTAL
WATER TEMPERATURES AND SALINITIES IN SEDIMENT-WATER SYSTEMS, THE
KEPONE CONCINYRATION IN THE WATER COLUMN WAS PROPORTIONAL TO ITS
CONCENTRATICON IN SEDIMENT. SOME JAM=S RIVER SEDIMENTS RETAINED HIGH
LEVELS OF RADIOLABELED CHEMICAL FOLLOWING CONVENTIONAL SOLVENT
EXTRACTION. BHURROWING POLYCHAZTZIS (AREINICOLA CRISTATA) WERE ADDED 71O
SALTYT MARSH SEDIMENT IN LARGZR CONTINUOUS FLOW SYSTEMS YO DEFINE THE
EFFECY 0F MACROBENTHIC BIOTA ON THEZ FATE OF KEPOWNE. YTHESE POLYCHRAETES
ACCUMULATED HIGH ReSIDUES OF KEPONE AND JDIED: ALTHOUGH THE TISSUES
WERE ALLOWED 7O DECOMPOSE IN THE SYSTEK, THE ACCURMULATED KEPONE WAS
NOT AS AVAILABLE FOR LCESIRPTION aAND WASHOUT FROM THE SYSTEM aS
CGMPARED TJ KEPONE ADSORBED TO SEDIMENT.

Lt HRON, MICHAZL 4., AND DAVIEL C. WHITZ. 19382. QUANTITATIVE OETERMINATION OF
THE NUTRITIONAL STAYUS OF OETRITAL MICROSIOTA AND THE GRAZING FUANA BY
TRIGLYCERIDE GLYLERDL ANALYSIS. J. EXP. MAR, 3I0L. ECOL. 64(2):145-158.
{ERL,GB X254).

ENDOGENGUS LIPYD STORAGE COMPONENTS AREZ ACCUMULATED QR UTILIZED 8Y
88TH MICROORGANISHS AND MARINE INVERTESRATE, ODEPENDING UPON THEIR
NUTRITIONAL STATUS. TRIGLYCZRIDEZS ARE COMMONLY THE LIPID ENDOGENQUS
STORAGE HMATERIALS WUTILIZED BY FUNSI, MARINTC VERTEBRATES AND MANY
INVERTEBRATESs CAN BE QUANVITATIVELY ESTIMATED BY GAS CHROMATOGRAPHIC
ASSAY 0OF TRIALYL GLYC:=RIL FROM LIPIO EXYRACTION. DEPRIVATION FROWM 2
FOO0OD SOURCE CAN BE DEYECTED BY LCSS OF TRIGLYCERIDE GLYCEROL AND
ESTIXKATED AS THE RATIOD OF TRIGLYCERIDE GLYCERIL 7O PHISPHOLIPID
MEASURED AS EXTRACTA3L: LIPID PHASPHATE. IW SEVERAL ISTUARINE ANIMALS,
DEPRIVATION FROM FOO02 SOURCES RESULTED IN DEZCLINE OF BOTH NEUTRAL
LIPID GLYEEROL AND TYRIGLYCERIODE GLYCER3L. AMPHIPOOS, FEEDING ON
ESTUARINE DETRIYUS IN THE LABORAYORY, SHOWED THE SAME NUTRITIONAL
STATE AS THOSE TAKEWN FROM DEITRITVAL BASKETS IN THE FIELD AND WHERE
CONSIDERABLY BEYTER NOURISHED TYHAN CONTRIL AWPHIPODS DEPRIVED OF F09D
FOR A WEEK.
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HELZy GEORGE R.s RICHARD 3SUGAM, AND RONL Y, HSU. 1978. CHLORINE CEGRADATION
ANO HALCCARBON PRODUCTION IN ESTUARINE WATERS. IN: WATER CHLORINATIONS
ENVIRONMENTAL IMPACY ANO HEALTH SFFECTS, VOL. 2. RIBERT L. JOLLEY; HEND
GORCHEVs AND D. HEYWARD HAMILTON, JRs EJITORS, ANN AR3OR SCIENCE PUBLISHERS,
INCy ANN ARBOR,; MI. PP. 209-222. (ERLsG63 XC36).

THIS CHAPYER DEALS WITH THE QUESTIONs WHAT CHEMICAL PROCESSES CREATE
CHLORINE OEMAND ANO CONTRIL CHLORINE DZCAY IN ESTUARINE WATERS?
PREVIOUSLY, THERE HAVE BZEN A NUMBER OF STUDIES WHICH RESULTED IN
EMPIRYCAL DESCRIPYIONS OF CHLORINE DECAY aT PARTICULAR SITES. THERE
HAVE ALSO BE:SN SEVERAL EXCZULLENT LABORATORY INVESTIGATIONS OF SPECIFIC
DECAY MECHANISMS. HOWEVER, TG OAYE VEIRY LITTLE EFFORT HAS BEEN
DIRECTED YOWARD ESTA3LISHING THE ACTUAL DECAY MECHANISMS WHICH
PREDOMINATE IN NATURAL WATZIRS UNDER FIELDO CONDITIONS.

MBLZISCHUy Doley FoWe. CHANDLER,; L. AJELLOy, AND D.G. AHZIARN. 1979. EVALUATION
GF INDUSTRIAL YEASTS FCR PATHGGENICITY. SABJOURAUDIA. 17(1):371-78. (ERL,GB
X088).

ELEVEN VYEASTS REPRESENTATIVE OF SPECIES OF INDUSTRIAL INTEREST WERE
COMPARED WITH CANDIDA ALBICANS FOR YHTIR POTENTIAL PATHOGENICITY FOR
UNTREATED AND CORVISONE-TREATED MIC:S. ONLY C. TROPICALIS PRODUCED A
PROGRESSIVE INFECYICN STMILAR YO THAT PRIDUCED BY C. ALBICANS. CANCGIDA
LYIPOLYVYICA, TQRULOPSIS SPP., AND HANSENULA PILYMORPHA WERE NOT

RECGVERED FROM MICE 6 JAYS AFTER INOCULATION. KLUYVEROMYCES FRAGILIS,
C. PSEUDOTRGPICALIS, C. UYILISy C. GUILLIERMONDII aND C. MALTOSA MERE
RECOVERED FROM MICZ BUY OID NOY PRODUCE EVIDINCE OF INFECYION.

H000s M.A., AND HERSERY L. FREJRICKSON. 1878. E:FFECTS OF METHYL PARATHION
ON MICROJIAL POPULATIONS IN A SIMULATED SALY MARSH EINVIRONMENT (ABSTRACY).
IN: ABSTRACYS 2F THE ANNUAL MEETING JF THE AMERICAN SOCIEYY FOR MICROBIOLOGY
1978. AMERICAN SODCIETY FOR MYCROBISLIGY,; WASHINGTYON, DC. PP. 174. (ERLLGB
318>

JONES, R.D., AND MARY A. HOOD. 19B0. GEFFECT OF ORGANQOPHOSPHORUS PESTICIDES
ON ZSTUARINE AMAONIUM OXIDIZERS. CAN. J. MICROSIOL. 26(11):1296-1299.
(ERL 68 X303).

THE EFFZCTS OF SEVEN THIOPHOUSPHORUS PESTICIDES AND THEIR DEGRADATION
PRODUCTS ON ESTUARINE AMNCNIUMIERS WERE TXAMINED. USING AN AXENIC,
CLAISED-CULTYURE, HYGH CSEL DENSITY A4SSAY, THE PEISTICIDES CAUSED GLITTLE
INRIBITION QF AMHONIUM CXIDATION. HOWEVER, THE DEGRADAYIOIN PRODUCY OF
METHLY PARATHIONy P-—AMINJIPAENOL, SIGNIFICANTLY INHIBITED AMMONIUM
OXIDATION IN LEVZLS AS LUOW AS 0.01 Mo/L. ESTUARINE SEDIMENTS
CONTAINING INDIGZINCUS AMMCHNIUMZIERS UEIRE tXPUSED TO THE PESTICIDES OveER
& 34~DAY PERYIOD AND ACTIVITY OF THT AMMONIUMZIERS WERT INHIBITED AFTER
14 DAYS. THREE PESTYICIC:ES WERE AGED IN  ESTURRINE SEDIMENTS UNDER
AEROBIL, ANERCSIC,; AND MICROZ2ERDPHYLIC CONDITIINS,; AND AXENIC CULTURES
OF AMMONIUM OSXIDIZERS WHWERZ ZXPOSED TO THE RESULYING METABOLITES.
AMNMONIUM OXIDATICGN MHAS INAIBITZD BY 20% IN THE SYSTEMS CONTAINING
OESTICIDES AGSO UNDER HZROBIC AND ANERC3IC CLONDITIONS, WHEREAS UNDER
MICROAZDPHYILIC CONDITIIONS, 20% RZDUCTYION IN ACTIVITY WAS OBSERVED. THE
DATAR SUGGEST THAT THI PARENT COMPDUNIS CF TYhHT THIOPHUSPHIRUS
PESYICIDES HAVE LIYYLE :-FFECY ON AMMGNIUM OXIDATION IN ESTUARINE
SEDIMENTSs SUYT THAT CERTAIN METABOLIYES WHICH ACCUMULATS FRQOM THE
DECOMPOSITIOR OF THZSI PESTICIDZSs SSPECIALLY IN SEOIMENTS UNOJER LOW
0C2> LEVELS,s HMAY SIGNIFICANTLY RELUCE AWMONIUM OXIJATICON.
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JONESy RONALD Doy AND MARY A. HJICD. 1980. INTERLCTION BETWEEN AN
AMMONIUM-JXIDIZZR, NIYROSOMONAS SP., AND TWO <ETEROTROPHIC 3ACTERIA, NOCARDIA
ATLANTICA AND PSEUD3JMINAS SP.¢ A NOTZ. MICROB. SCOL. 6(3):271-275.

(ERL,68 X248).

CLOSZD CULTURE EXPZKIMENTS SHOWED THAT THE A3ILITY OF AN ESTUARINE
CHEMOLITHOTROPHIC AMMONIUM-OXIDIZ R, NITRCSOMONAS SP., T3 CONVERT
AMMONIUM TO NITRITE WAS SU3STANTIALLY INCREASES 8Y AS MUCH AS 150% aND
50% WHEN GROWN IN THZ PRESENCZ OF TWO HETIRTROPHS ISOLAYED FRON THE
SAME ENVIRONMENT. THE HEYEROTROPHS WERE IJENTIFIED AS NOCARDIA
ATLANTICA AND PSEUDCMONAS SP. THE GROWTH OF THE HETERTROPHS WAS
STIMULATED BY AS MUCH AS ONE ORDSR OF MAGNITUDE IN THE PRESENCE OF THE
AMMONTIUM-OXIDIZER.

KIEFERy L.s H. JANNASCH, K. NEALSONy, AND a. BOURQUIN. 1974. OBSERVATIONS OF
LUMINESCENT BACTERIA IN CONTINUJUS CULTURE C(ABSTRACT). IN: ABSTRACTS OF THE
ANNUAL MZETINGy AMERICAN SGCIZTY *CR MICROBIOLOGY. AMERICAN SOCIETY FOR
MICRGBIOLOGYs WASHINGYON, DC. PP. G207. <(ERL,GB 209).

FREE-LIVING MARINT LUMINOUS BACTERIA HAVE NEVER BEEN OBSERVED TO
LUMINESCE IN THE OP:CN OCEAN. THZ JABSENCE OF THIS ACTIVITY IS
POSTULAYTED T2 BE A RISULY 3F AN INSUFFICENT CONCENTRATION OF

EXTRACELLULAR INDUCER SUBSTANCE {(RESPONSIBLE FOR AUTO-INDUCTION IN
BATCH CULTURZI) IN THE ENVIRONMENT. TO INVESTIGATE THIS MODEL,

PHOTOBACYERIUM FISHERYy STR. 121, WAS CULTYURED IN A GULYCEROL-LIMITED
CHEMOSTAY APPARATUS. LIGHY PROODUCTION WAS SHOWN TO BE SUSTARINABLE FOR
SEVERAL DARAYS WHEN A CELL DENSITY GREATER THAN THE INDUCTION DENSITY
HAS MAYNTAINED. THUSs A POTENTIAL FOR CONTINUOUS LIGHY EMISSION WAS
OEMONSTRATED. AFYER STEALY-STATE CONDIVIONS WERE ACHIEVED AT HIGH CELL
DENSITY, DILUTIONS OF TH: LIMITING SUBSTRATE RESULYTED IN PROPORTIDNAL
AND PREDICTABLE JECREASES IN CELL DENSITY. LIGHKT EMISSION, ON THE
OYHER HANDs WAS PROPORTYIONAL TO DILUTION ONLY AT OR ABOVE THE CELL
DENSITY OF INDUCTION. THEIREAFTERs LIGHT EMISSION WAS RAPILDLY

EXTINGUISHED WHILE CELL DENSITY REMAINEZD AY THE PRCDICTED VALUE, THUS
SUPPORTING THE CRYTICAL CCRCENYRAYION MODEL FOR THE INDUCER ACTIVITY.
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KLECKAy G.M.s AND D.T. I>SJON. 19831. BACTERIAL OEGRADATION OF
DIBENZO-P-DIOXIN AND CHLCRINAYEC DIBZNZO-P-DIOXINS. EPA-600/4-81-016, U.S.
ENVIRONMENTAL PRITECTION AGENCY, EZNVIRONMENTAL RESSARCH LABODRATORY, GULF
BREEZIEs, FLe T4P.

PSEUDOMONAS SP. WN.C.TI.89. 9816, STRAIN 11, WHZIN GROWN ON SALICYLATE IN
THE PRESENCE OF OIBEN23-P-DIOXINy ACCUMULATED
CIS-152-DYHYIDROXY-1,2-DIHYORIDIBZNZO-P-DICXIN AND
2-HYDROXYDIBENZO-P-DIGXIN IN THE CULTURE MEDIUM. CRUDE CELL EXTRACTS
PREPARED FROM THE PARENTYAL STRAIN GROWN WITH NAPHTHALENE OXIDIZED
CIS-1,2-DIXHYDROXY-142-DIHYDRODISENZO-P-JIOXIN TO
152-0IHYDRDOXVDIBENZO-P-DIOXIN.FURTHER OEGRADAYION OF THE WMETASOLITE
WAS NOT DEVECYED. WHODOLE CELLS OF THE PARENT STRAIN OF BEIJERINCKIA,
GROWN WITH SUCCINAYE AND 3IPHENYL, OXIDIZED DIBENZO-P-DIOXIN AND
SEVERAL CHLORINATED DZIOXINS. & MUVANY STRAYH (B8/36) OF BEIJERINCKIA
OXIDI2ZED DIBENZO-P-DIOXIN 7O CYS-1,2-DIHYDROXY-1,2-DIHYDRODIBENZO-P-DIO
XIK. THE MUTANT ORGANISM ALSO OXIDIZED TWO MONOCHLORINATED
DIVENIO-P-DIOXINS TO CIS~DIHYDRODICLS. NO METABOLITES WERE ODETECTED
FROM THD DICHLORINATED DIBENZO-P-DICXINS. GRIUWYH OF THE PARENY STRAIN
OF BEIJERINCKIA ON SUCCINATE WAS INHIBITED AFTER F3UR HOURS WHEN 0.05%
DIBENZO-P-DIOXIN WAS PRESENT IN THE CULTURE MEIIUM. RESTING CELL
SUSPENSIONS OF THE PARENT ORSGSANISM OXIDIIED DIBFNZO-P-DIOXIN TO A
COMPOUND XIJENTIFIED AS 1y2-DIHYDRGXYDIBENZIO-P-DIOXIN. FURTHER
DEGRADATION OF VYHIS METABOLITE WAS NOT DETECTED, AS THE COMPOUND WAS
FOUND TO BS A POTENT MIXED-YYPE INHISITOR OF TWO RING-FISSION
OXYGENASES PRESENT IN THIS ORGANISM.

KLECKA, GARY ¥., AND DAVID Y. GIBSON. 1980. METABOLYISM OF ODIBENZO-P-DIOXIN
AND CHLORINATZD DIBENZO-P-DIOXINS BY A SEIJSRINCKIA SPECIES. APPL. ENVIRON.

MICROSIDL. 39(2):288-2%6. (ERL,5B X200).

WHOLE CELLS OF THE PARENT STRAIN OF 3JEIJERINCKIA, GROWN WITH SUCCINATE
AND BYXPHENYL, OXIDIZED DIBENZO-P-DIOXIN AND SEVERAL CHLORINATED
DIOXINS. THE RATE 0F OXIOATICN OF THE CHLORINATEO OIBENZO-P-DICXINS
DECREASED WITH AN INCREASING DEGREZ OF CHLORINE SUSSTITUTION. A MUTANT
STRAIN (887362 0OF 3EIJERINCKIA OXIDIZED DIBENZO-P-DIOXIN TO
CYIS-1,2-DYHYDRIXY-1,2-9IHYDRIDIBENZO-P-DIOXIN. THE MUTANY ORGANISH

AL SO OXIDIZED TYWO MONOCHLORINAYED OIBEN2ZO-P-DIBDXINS. GROWTH OF  NO
METABOLIVES WERE DETECTED FROA YWD DICHLIRINAYED DISENZO-P-BDIDXINS.
GROWYH OF THE PARENT SYRAIN OF BEYJERINCKIA ON SUCCINATE WAS INHIBITED
AFTER 4 H WHEN 0.05% DI3BENZO-P-DIOXIN WAS PRESENT IN THE CULTURE
MEDIUM. RESTING CELL SUSPINSIONS OF THE PARENT CRGANISM, PREVIOQUSLY
CROWN WITH SUCCINATE AND BIPHENYL, OXIDIZED ODIBINZO-P-DIOXIN TO &
COMPOUND IDENRTIFIED AS 1,2-DIHYDRCXYDI3ZENZI-P-DIOXIN. FURTHER
DEGRADATION OF THIS MSTABOLITE WAS NOT DEYECTEDy 1S THE COMPOUND WAS
FOUNDS TO B2 POYENT MIXID-TYPES INHIBITOR OF TWHO RING-FISSION OXYGENASES
PRESENT IN THIS ORGANISHK.
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LUCYSZYNy E.s AND P.H. PRITCHARS. 1979. CHARACTERISTICS OF BACTERIA ADAPTED
TO LOW NUTRIENT CONDITVIONS IN LAKS ONTVARIQ, IN: DEVELOPHMENTS IN INDUSTRIAL
MICROBIOLIGY, VIL. 20. SOCIETY FOR INDUSTRIAL MICROBIOLOGY, WASHINGTON, DC.
PP. 579-589. (ERL,GB 375).

THE FATE OF ORGANIC POLLUTYANTS IN AQUATIC EZCOSYSTEMS DEPENDS, IN PART,
ON METABOLIC ACTIVITIES OF THE INDIGENOUS MICROFLORA. KNOWLEDGE IS
THEREFOREZ NEEDEZD OF THE GROWTH CHARACTERISTICS OF AQUATIC BACTERIA IN
LOW NUTRIENT CONDITIONS TYPICAL OF MANY AQUATIC ENVIRONMENTS. WE HAVE
STUDIED C(HANGES IN GBACTERIAL POPULATIONS FROM LAKE ONTARIO USING
CONTINUOUS CULTURE ENRICHMENTS, WITH LACTOSE AS THE SOLE CARBON AND
ENERGY SOURCE. ENRICHMENT STUDIES HAVE SHOWN THAT THE CONCN OF
LACTOSE, THE TVYPE OF WATER UTILIZED FOR INFLOWING MEDIA, AND THE
INOGCULUM SOURCE AFFECTED THE QUTCOME OF CONTINUOUS CULTURE ENRICHMENTS
FROM FRESH-WATER SAMPLCS. TWO ISOLATES FROM ENRICHMENT EXPERIMENTS, AN
AEROMONAS SP. AND A PSEUDOMONAS SP., WERE OBTAINED USING CONCN OF 5@
AND 5 MG/LITER LACTOSE, RESPECTIVELY. THESE ISOLATES WERE SHOWN TO BE
COMPETITIVE WITH EACH OTHER AT DIFFERENT LACTOSE CONCN. THE
PSEUDOMONAS SP. WAS MORE SENSITIVE TO STARVATION AND HEAT TREATHMENT
THAN THE AEROMONAS SP. AND DID NOT TAKE UP OXYGEN IN THE PRESENCE OF
GLUCOSE WHEN CELL SUSPENSIONS WERE PREPARED FROM CULTURES GROWN 1IN
PEPTONE BROTH.

MAHAFFEYs; WeRey A.W. BOURQUIN, AND P.H. PRITCHARD. 1978. TOXIC EFFECTS OF
KEPONE ON ESTUARINE MICROORGANISMS (AB8STRACT). IN: ABSTRACTS OF THE ANNUAL
MEETING OF THE AMERICAN SOCIETY FOR MICROBIOLOGY. AMERICAN SOCIETY FOR
MICROBIOLOGY, WASHINGTON, DC. PP. 203. <C(ERL,GB X229).

MAHAFFEYs WeRes P.H. PRITCHARD, AND A.W. BOURQUIN. 1979. PHENYLACETIC ACID
METABOLISHM 8Y THREE AQUATIC BACTERIA ISOLAYED FROM CONTINUOUS CULTURE
ENRICHMENTS. IN: DEVELOPMENTS IN INDUSTRIAL MICROBIOLOGY, VOL. 20. SOCIETY
FOR INDUSTRIAL MICROBIOLOGY, WASHINGTON, OC. PP. 489-495. <C(ERL,GB 377).

THE FATE OF TOXIC ORGANIC COMPOUNDS IN AQUATIC ENVIRONMENTS DEPENDS,
IN PART, ON THE CAPACITY OF MICROORGANISMS TO METABOLIZE THESE
COMPOUNDS AT VERY LOW CONCN, LITTLE INFORMATION EXISTS ON THE FATE OF
AROMATIC RING COMPOUNDS AT LOW CONC (LESS THAN 100 MGrt) 1IN AQUATIC
ENVIRONMENTS. THEREFORE, WE ATTEMPT TO CHARACTERIZE THE DEGRADATION OF
THE AROMATIC COMPOUND PHENYLACETIC ACID (PAA) AT LOW CONCN BY AQUATIC
BACTERYA. THREE BACTERIAL ISOLATES, PAL-1, PAL-10, AND PAL-100
OBTAINED FROM CONTINUOUS CULTURE ENRICHMENT EXPERIMENTS.ATYT PAA CONCN
OF 1, 10, AND 100 MG/LITER, RESPECTIVELY. WASHED CELL SUSPENSIONS OF
EACH ISOLATE METABOLIZED PAA, AS MEASURED BY OXYGEN UPTAKE, WITHOUT
LAG REGARDLESS OF WHETHER CELLS WERE GROWN IN ACETATE OR PAA MINIMAL
SALYS MEDIUM, SUGGESTING PAA METABOLISM WAS CONSTITUTIVE.
ACETATE-GROWN PAL-1 AND PAL-100 CULTURES SHOWED GREATER OXYGEN UPTAKE
ACTIVITY IN THE PRESENCE OF PAA THAN DID PAA-GROWN CULTURES. ALL THREE
ISOLATES HAD HIGH ACTIVITY IN THE PRESENCE OF META-HYDROXY-PAA.
INCUBATION OF WASHED CELL SUSPENSIONS AT 25 C FOR 12 H SHOWED THAT
ONLY THE PAL-1 ISOLATE LOST ACTIVITY (75%) RELATIVE TO CELL
SUSPENSIONS INCUBATED AT 4 C. OUR STUDIEZS | PROVIDE PHYSIOLOGICAL
CRITERIA THAT MAY CHARACTERIZE THE TYPES OF BACTERIA THAT TRANSFORM
AROMATIC COMPOUNDS AT LOW CONCHN IN AQUATIC ENVIRONMENTS.
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HAHAFFEYy W.R., P.H. PRITCHARD,; AND A.W. SOURQUIN. 1982. EFFECTS OF KEPONE
ON GARGWTH AND PESPIRATION CF SEVERAL ESTUARINE 3ACYIRIA. APPL. ENVIRON.
MICROBIOL. 43(6321&4l13-1424. (:iIRL,G8 357)3. '

TOXICIYY OF KZPONZ YO MIXZID PIPULATIGNS O0F ESTUARINE MICROUORGANISMS
HAS DETERMINED BY STANDARD PLATZE ASSAYS ON ZOBELL'S MARINE MEDIUM WITH
0.02, 0.205s AND 2.0 MG KEPGN:Z PER LITER. UNDER AEROBIC CONDITIONS
KEPGNE REJUCED THE NUMBER OF CJ3LONY FORMING UNITS (CFU) AT ALL
CONCENTRAVIONS TESYED, GQGUT IT HAD NO EFFZCT ON NUMSER OF ANAEROBIC
MICRODGRGANISMS. GRAM-PJISITIVE OJRGANISMS WERE MORE SENSITIVE TO KEPONE
THAN GRAM-NEGATIVE CORGANISMS. GROWTH OF GRAM-NEGATIVE ISOLATES WAS NOT
INRYIBITED IN COMPLEX NUTRIENT 3BROTH; IY WAS SIOGNIFICANYLY INHIBITED IN
A MINIMAL SALTS BROTH. OXYGEN UPTAKE B8Y MOSYT PURE CULTURE ISOLATES WAS
REDUCED B8Y 25-100% BY 20 PPM KEPJONE. OXYGEN EVOLUTION WAS OBSERVED
WHEN SEVERAL GRAM-POSIYTIVE ISCQLATES WERE EXPOSED TO KEPONE
CONCENYRATIONS OF 20 PPM. PENTACHLORIPHENOL (PCP)y HAD EFFECTS SIMILAR
TO0 KEPONE AY CONCENTRATIONS ABOVE 28 PPM. KEPONE INHTBIVION OF
ELECTRON TRANSPORY IS DEMONSTRAYED 3Y A SIGNIFICANY REDUCTION IN THE
SPZCIFIC ACTYIVIYIES OF NACH OXIDASES AND SUCCINODXIDASE.

MCMULLEN, DENNIS Moy AND OOUGLAS P. MIDDAUGH. IN PREP. EFFECY OF
TEMPERATURE anND FOOD DENSITY ON SURVIVAL AND GROWTH OF ©LARVAL MENIDIA
PENINSULAE (PISCES: ATHERINIDAZ). ESTUARIZS. {(ERL,GB 489).

O0AY OF HATCH YIDEWATER SILVERSIDESs MENIDIA PENINSULAE, WIRE STOCKED
AT S FISH PER LIYER IN 3 L 3F SEAWATER AY 30 DEGRESS/00 AND RAISED FOR
16 DAYS AT 20 DEGREES, 25 DEGREES AND 30 DEGREES CELSIUS. FOOD
ORUANISMS (BRANCHIONUS SP. OR ARTEMIA NAUPLIID WERZI MAINTAINZD AT 500,
1,000, S,000 OR 10,000 FJ00 ORGANISMS/L. THE INFLUZENCE OF FDOD DENSITY
ON GRIWYH O3F LARVAL M. PENINSULAZ WAS TEMPERATURE DEPENDENT. AT 20
DEGREES CELSIUS THERE WAS NO DIFFERENCE IN FINAL SIZE OF FISH BASED ON
FOBO DSNSIYITES. AY 25 DEGREES CZLSIUS, THERE HWAS &N INCREASE IN FINAL
BCOY SIZZ AS FIOCD HENSITY INCRSASED FROM 500 TO S,000/L. AT 30 DEGREES
CELSIUSy THERE WAS AN INCREASE IN FINAL SIZE AS FOOD DENSITY INCREARSED
FROM 14002 YO 5,000/L. THERE WERE NO SIGNIFICANT DIFFERENCES 1IN
SURVIVAL BEYWEZIN FODD DENSITIES IN TESTS AT 20 DEGREES, 25 DEGREES, OR
30 DEGREES CSLSIUS. HIWEVER, FOR ANY GIVEN TENPERATURE AND F00D
DENSITYy, DIFFERENTIAL SURVIVAL PATTERNS WERE SIGNFICANT IN EXPLAINING
VARIANCE IN FINAL SIZE BFTWECIN REPLICATES. OPTIMAL CULTURE CONDITIONS
FOR LARVAL M. PENINSULAE KERZ DJETERMINIOG TC BE 5,000 FOOD ORGERNISMS/L
AT 25 DEGREES CELSIUS.

MEYERy SofA.y K. ANDERION, R.E. JROWN, M.T. SHITH, D. YARROW, 6. MITCHSLL, AND
DeGe AHEARN. 1975. ©PHYSICQLCSICAL AND ONA CHARACTERIZATION OF CANDIODA
HALTOSAy, & RYDIOZARBIN-UTILIZING VYEAST. ARCH. MICRO2IOL. 104(3)>:225-231.

(ZRL,68 XI03).

SELECYEZD VYEASTYS CLASSIFIED AS CANDIYIDA SAK:I VAN UDIN ET BUCKLEY, WERE
EXAMINED FOR THEIR PHYSIJLOGICAL, HMORPHOLIGICAL AND IMMUNOLOGICAL
PRIPERTIES AND THETR ONA RELATIONESS. CANDICA MALTOSa KOMAGATA, NAKASE
ET KATSUYa IS HERZIN ReCCGNIZED AS A SPECIES SEPARATE FROM C. SAKE.
CANDIDA MALTIS& WAS DISTINGUISHED “ROM C. SAKE AND FROM C. TROPICALIS
BY INSIGNIFXCANT DN& REASSCCIATION. IN ADDYTION, C. MALTISA UAS
DISTINGUISHED Fed C. SAKEZ 3Y ITS HIGHER VMAXIMAL GROWTH TEMPERATURE
AND LOWSR  GUANINS PLUS CYTYISINET CONTZINY OF IYS ODNA AND FROM C.
YROPICALIS 8Y ITS FAZLUF. YO UTILYZE SOLUBLE STARCH FOR GRJHTH AND ITS
RESISTANCE TO CYCLOJHEIXIMIDZ. THE SPEC1I:S €. CLJATAS AaND C.
SUSTROGPICALIS ARST PLGC:ID IN SYNONYMY WITH C. MALYOSA.
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MEYERSs 35.P.; P.P. GAMBRELL, AND J.W. DAY. 1982. DETERMINATION OF THE
ENVEROWMENTAL THPALT A9F SEVERAL SUBSTITUT® CHEMICALS IN  AGRICULTURALLY
AFFECTED WETLANDS. 3PA-300/4-32~052s U.S. TNVIRONMENTAL PROTECTION AGENCY,
ENVIRUNMENTAL REISSARCH LAZORATORY, SULF BRESZ:, FL. 1356P. '

THIS RESEARCH PRJIGRAM WJA5 CZVELOPED WITH THE OVSRALL O0B8JECTIVE OF
EXAMINING TOXIC SU3STANCES, ISPECIALLY CRGANDPROSPHOQUS COMPOUNDS, IN
WETLAND REGIONS AND ASCERTAINING FATE AND EFFSCY IN SITU AND IN
CONTRGLLED LABCRATORY MICRICSSY SYSTEMS. MAJIR  ATTENTION HAS BEEN
GIVEN TO ALINPHOSMEITHYL (GUTHION)s INCLUJING EFFECT OF ABIDTIC AND
BIOYIC FACTORS ON COMPOUND STASILITY AND 2SHAVIOR UNDER DIVERSE PH AND
OXIDATION-QEOUCTIGMN CONDITYINS AS AFFSCTED 8Y THE MICRGBIAL 8IOMASS.
PROCEDURES HAVE 2ZZN DESVELGPSED FOR PROCESSING OF ANAEROSIC WETLAND
SEDIMENTS FOR PESTICIDS RECOVERY ALONG WITH FCRMULATION OF SIMULATION
KOJELS OF ANAZROBIC/AZRABIC SOIL AND SEDIMENT ENVIRONMENTS TO STUDY
PESTICIDE OEGRADATION. REJOX CONDITIONS OF SOILS AND SEDIMENT-WATER
SYSTEMS HAVE A SIGNIFICANTY EFFSCY ON IN SITU PSRSISTENCE OF SYNTHEYIC
ORGANIC PESTICTILES. ANSLYSES INDICATS THAT CHEMICAL AND
MICROZIOLOGICAL CHARATERISTIC OF WETLAND SEDIMENTS HAVE EQUALLY
IKPORTANT CONSZQUENCSS ON MOSILITY AND DEGRADATION OF YOXIC COMPOUNDS.
THE TOTAL INVERTEBRATE COMMUNIYY AND LZAF LITTER DECOMPOSITION OF
SELECTED 3ACKSWAMP RESIONS HAS SEEN EXAMINED AS AFFECTED BY GUTHION
AND OTHER PESVICIDZES. ASH-TUPELO LITTER DECOMAPISITION WAS NOT
ADVERSELY AFFECTED BY GUYHIDN. DISSIMILAR RESPONSES OF THE COMPLEX
INVERTEBRAYE BIOYA AND ITS INDIVIDUAL TAXA T3 GUYHION AND DTHER TOXIC
SUBSTANCES DEMONSFTRATSS THE IMPORTANCE OF A TOTAL COMMUNITY ANALYSIS
IN TYERMS OF XEMOIBIOVIC INMPACY. SYSTEMS OF CONYINUOUS-FLOMW AND STATIC
HICROCGSM SYSTZMS HAVE BCEN DEVELOPED “QR QUANTITATIVE ANALYSES OF THE
EFFECT OF SELECTED TOXIC SUBSTANCES, INCLUDING GUTHIDN,; METHYL
PARATHION, AND K*PINE. LABIRATIRY/FIELD °ORITICOL HAVE INCLUDED
FORMULATIONS JF MICROSIAL/EWZIYMATIC PROTCCOLS TO ANALYZE XEWOQBIOTIC
EFFECT. A DATA ANALYSIS PROGRAM HAS SESN OEVELOPED TO DEMONSTRATE
SIGNEFICANY CORRZLATIONS BETWE:ZN IN SITU O3SERVATIANS AND
MICROCISM-GENERATED INFORMATICN. DZCOMPOSIYION OF SECOLOGICAL
SYGNIFICANTY SUBSTRATES, SUCH AS CHITIN, IS VARICUSLY AFFECTED 8Y
OIFFPERENY TOIXIC SUBSTANCES 4SS SHOWN IN MICROCOSM INVESTIGATIONS.
ENZYMATIC TESTSs I.E.y DEHYRIGENASE AND PHOSPHATASK, AND ATP
MEASUREMENTSy ART SENSITIVE INDICATORS GF BIOTRANSFORMATION PROCESSES.
SIGNIFICANT CORRELATIONS ARE SZEN WITH MICROSBYAL DIVERSITY INDICES AND
SPECIFIC WICRUBIAL GROUPS, SUCH &S FILAMENTOUS FUNGI. FACTORIAL
ANGLYSES GF PHYSIOCHSMICAL AND MICROBIAL ©ROCESSES AND XENGBIOTIC
INVERACTION HAVE DSMONSTRATED YHE APPLICATION OF THE MICROCOSM AS
PROTOCOL DR "TOOLY TO SIMULATE PRISTINE AND IMPACTED IN SITU
ECISYSTEMS.

MEYERS, SAMUEL P., EDITOR. 1975. PRICEEDINGS OF THE INTERNATIONAL SYMPOSIUM
ON MARINE POLLUTION RESEZARCH. CSPA-600/9-76-032, U.S. ENVIRONMENTAL
PROTZCTION AGENCY; ENVIRONMENTAL RESEARCH LABOKATORY, GULF BREEZIE, FL. 171P.
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MIXs MICHAEL C., RAMNDY L. SCH3FTER, AND SUSAN JS. HEMINGHAY. 1681.
POLYNUCLEAR AROMATIC YYDROCARSONS IN 3IVALV:S MOLLUSKS IN 3AY MUSSELS (MYTILUS
EDULESY FROM DREGIN. IN: PHYLETIC APPRDACHES TO CANCER: PROCEEDINGS OF THE
11TH INTERNATIONAL SYMPOSIUM JF THE PRINC:ESS TAKAMATSU CANCER RESTARCH FUND,
YOKYDy, 1380. CLYDE J. DAaWEZ, EDITCR, JAPAN SCI. SOC. PRESS, TOKYO. PP,
167-177. (ERL4GB X355).

TOTAL CONCENTRATICNS OF 15 UNSUBSTITUTED POLYNUCLEAR AROMATIC
HYDROCARBONS (PNAH), INCLUOING PHENANTHRSNE, FLUORANTHENE, PYRENE,
BENZO(C)OPHENANTHRENE, TRIPHENYLENE, 3ENZ(ADANTHRACENE, BENZOCA)IPYRENFE
(BP), UDIBENACA,HIANTHRACENZ, BENZOCGsHyIDPIRYLENE,
INDEND(15253-CysDIPYRENE, AND CORONZINEy WEIRE MEASURED MONTYHLY IN
MYTILUS EDULIS POPULATIONS FROM 2 SITESS OMN YAQUIN2 3AY, OREGUN. PNAH
CONCENTRATIONS FROM SITE YIM RANGED FROM 141-401 UG/KG WHILE THOSE
FROK SYTE Y2M WERE HIGHER, 673-1,324 UG/KG. SEASONAL VARIATIONS MERE
EVIDENT IN MUSSELS FRIM Y2M BUY NIT YIM; HIGHEST ONAH CONCENTRATIONS
WERE PRESENT DURING JANUARY-YARCH.

MINYEy €.y £E. DO NEILL, D. BAHZARN, P. PRITCHARD, AND A. BOURJIUIN. 1983.
MODELING THE MOVEMENY OF KEPONE ACROSS AN UNDISTURBED SEDIMENT-WATER
INTERFACE IN LA3BORATORY SYSTEMS (ABSTRACT). PRESENTED AT THE SETAC MEETING,
NOV. 6, 19835 WASHINGYON, DC. (ERL,G3 482).

THE PRESENCZ OF SEDIMENTS IN AQUATIC ENVIRONMENTS HAS AN IMPORTANT
EFFECT ON YHE FATZ OF MANY POLLUTING CHEMICALS. SIMPLE LABDRATORY TEST
SYSTEMS, SUCH AS SHAKE FLASKS, FREQUENTLY USED YD EXAMINE THE
INYERACTION BETWESN POLLUTANTS AND SEDIMENT. BECAUSE SHAKE FLASKS DO
NOT INCORPORATES THS INHERENT COMPLEXIVIES OF THWE INTACT SEDIMENT-WATER
INTERFACE, WE ALSO USEZD MICROCOSM SYSTEMS HAVING WATER OVERLYING
SEDIMENT TO STUDY THE TRANSPGRY GF TOXIC CHEMICALS. RADIDLABELED
KEPGNE MAS CHOSEN AS THE TEST COMPGUND SECAUSE BF ITS RESISTANCE TGO
BEGRAGATION, LOW VOLATILITY AND EASE 0 ANALYSIS. SHAKEN FLASKS
CONTAINING FIRMALIN STSRILIZED SEZDIMENT ANJD WAYER WERE USED TO OBTAIN
PARTIYION VALJES FOR KEPONE. 1IN ADDITION, KEPONE WAS ADDED 1IN
CONTINUOUSLY FLOWING SEAWATER TO FOUR IDENTICAL MICROCOSMS, EACH
CONYAINING FORMALIN STERILIZED SEDIMENT AND WATSR. EACH MICROCOSM
RECEIVED KEPONS FOR DIFFSRENY PERIIDS OF TIME, RANGING FOR 100 IO 1200
HOURS. &Y THE END OF GEZACH EXPOSURE PERIOD, THE MICRICOSHM. WAS
DYSASSEMBLED AND THE SEDYMENT WAS FRACTIONATED INTO LAYERS. THE SORBED
KEPONE CONCENTRATION, JRGANIC CONTENT aAND POROSITY WZIRE DETERMINSD IN
EACH LAYER. A MATHEMATICAL MODEL, UTILIZING A PARYITION COEFFICIENT
DERIVED FROM THE FLASK STUDY, MAS UYSED 70 SIMULATE KZPONE DISTRIBUTION
OBSERVED IN THS MICRDOCDS4S. TH® MODELS WAaS CALIBRATED TO THE TOBTAL
SGRBED KEPUNE OF EACH KICRICOSHS TO QUANTIFY THE TRANSPORT RATE OF
KEPONE ACRISS THE SEDIMENT-WATER INTERFACE. SIMULAYION OF THE
MICROCOSM RSSULTS COULD NOTY SE G3TAINED USING A CONSTANT TRANSPORT
RATE. STMULAYION WAS O3TAINED USING A CALCULATED TRANSPORT RATE WHICH
DECREASED WITH EXPISUR: VIME. USING THIS DECREXSINSG TRANSPORT RATE THE
MOJEL PQREDICTED TH: SORSZID TOXICANT DISTRIBUTION WITH DEPTH. THE
DECREZASE 1IN TRANSPORY RAT:Z COULC MHAVE BEEN CAUSED BY ,SEDIMENT
CGHPACTION, HOWEVER, NC MSASURABLI CHANGES JCCURRZR IN POROSITY. THE
RESULTS SHOW THAT PARTITION CCEFFICIENT AND TRANSPORT RATES WERE
SUEETCIENT TC DESCRIsE THE OISTRIBUTICN JIF KZP3NT IN THE MICROCOSM
SEDIMENY. SHAKE FLASKR TESTS AR+t ADSQUATE TG QJUANTIFY SCME FEATE
PROCESSES SUCH AS PARTITICGN CGSFFICIENT 3UT ART  NOT SUFFICIENT 710
DESCRIZE POLLUTANT WCHMENT AND DISTRIBUTION. TAIS STUDY OEMONSTRATES
THE IMPORTANCE CF MSASURING THE TRENSPCOT ACRGSS THE SEDIMENT-WATER
INTERFQCZ IF THE POLLUTANT FATZ IS TJ 3E ADEQUATELY KWODELED.
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MONTI, CAROL A., ELLEN J. O°NZILL, PARMELY H. PRITCHARD, AL W. BOURQUIN, AND
DONALD G. AHEARN. IN PREP. MOOZLING THZ MOVEMENT OF KEPONE (CHLORDECONE)
ACROSS AN UNDISTURBED SEDIMENT-WATER INTERFACES IN LABORATORY SYSTEMS.

ENVIRON. SCX. TECHNOL. (ERL,GB 487).

LABORAYORY TZSY SYSTEMS, SUCH AS FLASKS A&NDO MICROCOSMS, ARE FREQUENTLY
USED TO EXAMINE THE INTERALTIONS SETWEEN POLLUTANTS AND SEDYIMENT. WE
STUBIED THE DJISTRIBUTION OF RAQIOLABELED KEPONE DISSOLVED IN
CONTINUOUSLY FLOWING SEAWATER AND ADOED TO A SEDIMENT-WATER MICROCOSM.
THE SEDIMENT WAS FRACTIONATED INTO LAYERS AND THE SQORBED KEPONE
CONCENTRATIONS WERE MEASURED TO DETERMINE TOXICANY PENETRATION INTO
THE SEDIMENT. THE DATA WERE USED YO TEST WHETHER A MATHEMATICAL MDDEL
BASED ON INDEPENDENT FLASK STUDIES QF THE PROCESSES AFFECTING THE FATE
OF KEPONE COULD ACCURATELY PREDICT THE DISTRIBUTION DF THE TOXICANT IN
THE MICROCOSM SEDIMENT AND WATER. THE MODEL ACCURATELY DESCRIBED THE
UBSERVED KEPONE OISTRIBUTION. MICROCOSMS, BY SIMULATING THE COMPLEXITY
OF NATURAL ENVIRONMENTS, PROVIDED A& USEFUL TOOL FOR EVALUATING THE
ACCURACY OF MATHEMATICAL PREDICTIONS CONCERNING THE DISTRIBUTION OF A
TOXICANT IN AQUATIC SYSTEMS.

MORRISON, S.Je.sy AND D.C. WHITE. 198D. <ESFFECTS OF GRARZING BY ESTUARINE
GAMMARIDEAN AMPHIPODS ON THE MICROBIOYA OF ALLOCHTHONOUS DETRITUS. APPL.
ENVIRON. MICROBIOL. 40(3):659-671. (ERL,G8B X187).

ESTUARINE GAMMARIDEAN AMPHIPODS GRAZING AT NATURAL POPULATION DENSITY
ON DETRITAL MICROBIOTA AFFECTED THE MICROBIAL COMMUNITY COMPOSITION,
BIOMASS, AND METABOLIC ACTIVITY WITHOUT AFFECTING THE PHYSICAL
STRUCTURE OF THE LEAVES. TOTAL MICROBIAL BIOMASS ESTIMATED BY
ADENOSINE TRIPHOSPHATE AND LIPID PHOSPHATE OR OBSERVED BY SCANNING
ELSCTRON MICROSCOPY WAS GREATER ON GRAZED THAN ON UNGRAZED DETRITUS.
THE RATES OF OXYGEN CONSUMPTION, POLY-B-HYDROXYBUTYRATE SYNTHESIS,
TOTAL LIPID BIOSYNTHESIS, AND RELEASE OF C02-14 FROM RADIOACTIVELY
PRELABELED MICROUBIOTA WERE HIGHER ON GRAZED THAN ON UNGRAZED LEAVES,
INDICATING STIMULATICON OF THE METABOLIC ACTIVITY OF GRAZED DETRITAL
MICROBES. THIS WAS TRUE WITH RATES BASED EITHER ON THE DRY LEAF
WEIGHT OR MICROBIAL BIOMASS. THERE WAS A& FASTER INCREASE 1IN THE
C-14~-GYCLOLIPID THAN IN THE C-14-NEUTRAL LIPID QR C-14-PHOSPHOLIPID
FRACTIONS. ANALYSIS OF SPECIFIC PHOSPHOLIPIDS SHOWED LOSSES OF THE
METABOLICALLY STABLE LC-141GLYCEROLPHOSPHORYLGLYCEROL MITH AMPHIPOD
GRAZING. THE BIOCHEMICAL DATA SUPPORTED SCANNING ELECTRON MICR-0SCOPY
OBSERVATIONS OF A SHIFYT AS THE GRA2ZING PROCEEDED FROM A

BACTERIAL /FUNGAL COMMUNITY T3 ONE DOMINATED BY BACTERIA.

MURRAY, E. ODONALDs AND AL W. BOURQUIN, EDITORS. 1974. DEVELOPMENTS 1IN
INDUSTRIAL MICROBYOLOGY, VOL. 15. SOCIETY FOR INDUSTRIAL MICROBIQLOGY,
WASHINGTONy DC. 426P. (ERLGB 2442,



NICKELSy JeS.s R.J. BIBRIZ, R.F. MARTL, G.A. SMITH, D.C. WAITE, A&ND N.t.
RICHARDS. 1981. EFFECT OF SILICATZ ORAIN SHAPS, STRUCTURE, AND LOCATION ON
TAE BIOMASS AND COMMUNITY STRUCTURE OF COL3INIZING MARINE MICROBIOTA. APPL.
ENVIRON. MICROBIOL. 41(53):2262-1268. (ERL,G3 X190).

KICROBIOTA COLONIZING SILICA GRAINS OF THEZI SAME SIZZ AND WATER PORE
SPACE, BUT WKITH A DIFFERENT MICRIYIPIGRAPHY, SACWED DIFFERENCES 1IN
BIOMASS AND COMYUNITY SYRUCTURE AFTEIR 8 WEEKS OF SXPOSURE TGO RUNNING
SEAWATER. THE ABSENCE OF SURFACE CRACKS AND CREVICES RESULTED 1IN A
MARKED OIMINUTYION OF THE TOTab MICROSIAL BIOMASS MEASURED AS LIPID
PHOSPHATE AND TOYAL EXTRACTABLE PALMITIC ACID. WITH INCREASING
SKOOTHNESS OF THE SAND GRAIN SURFACE, SXAMINATION OF THE COMMUNITY
STRUCTURE SHOWED A MARKED OECREASE IN PROCARYOTES AND ALGAL
HICROEUCARYOTES, WITH A RFLATVIVE INCREASE IN MICROSUCARYOTIC GRAZERS.
A COMPARISON OF THE COLONIZING SEDIMENT INCUSATED IN RUNNING SEAWATER
OR AT 32 M ON YHE SEa FLOIJR WITA A SEDIMENT CORE SHOWED A DECREASED
BACTERIAL BIOMASS WITH A DIFFERENT COMMUNITY STRUCTURE AND A DECREASED
TOVAL MICROEUCARYDNTIC PCPULATION OF BOTH GRAZERS AND ALGAE. THE
QUANTITATIVE DIFFERENCES IN MICROBIAL BIOMASS AND COMMUNITY STRUCTURE
BETWCEN THE MICRCCOSMS AND THE ACTULL BENYHIC POPULATION IN THE CORE
WERE DETERMINED.

0°CONNGR, DONALD J., AND JOHN P. CONNIOLLY. 1380. EFFECT OF CONCENTRATION OF
ADSDRBYNG SOLIDS ON THE PARTITION COEFFICIENT. WATER RES. 14(103:1517-1523.
(ERL,GB 396).

YHE RESULYS JF A NUMBER OF LABUORATORY STUDIES ARE PRESENTED TO
DEMONSTRATE AN INVZRSE RELATIONSHIP BSETWEEN CONCENTRATION OF ADSORBING
SOLIDS AND PARTIYVION CCEFFICIENY. VARIOQUS FUNCTIONAL FORMS WHICH
DEFINE THE RELATION ARE OEVELOPED AND CORRELATED WITH THE DATA. A
POWER-LAW DEPENOENCE OF PARTITICN CCEFFICIENT ON CONCENTRATION OF
SOLIDS IS SHOWN. THE SIGNIFICANCE €% THIS RELATICNSHIP IN ASSESSING
THE FAYE OF HYDROPHOBIC POLLUTANYS IN NATURAL WATER SYSTEMS IS

DISCUSSED.

O°NETL, CSLLEN J.y CARQOL &. MONTI, PARMEILY H. PRITCHARD, AL W. BOURQUIN, AND
DONALD G. AHEARN. 1IN PREP. EFFZCTS OF LUGWORMS AND SEAGRASS ON KEPONE
{CHLORDECONE) OISYRIBUTION 1IN COMPLEX LA3GRATORY SYSTEMS. ENVIRON. SCI.
TECHNOL. (ERLsGB 438).

LABORATORY SYSTZMS NSSD YO INCORPGRATE CIOMPLEX PROCEZSSES, SUCH  AS
SIOTURBATION AND PLANT SORPTION, T2 PREDICT THZ FATE OF A YOXICANT IN
AN AQUATIC ZNVIROKMENT. TWO ZXPERIMENYS WERE DESIGNED TO STUDY THE
INFLUENCE ©F LUGWORMS CARENICOLA CRISTATA) AND SEAGRASS (THALASSIA
TESTUDINUM) ON KZPIN: DLISTRIBUTYION IN SEDIMEINT-WAYER MICRCCOSMS.
RABIOLABELLED KEPONE WAS INTROICED INTO THESE CONTINUOUS-FLOW

SYSTEMS,y AND THE DISSOLVZD AND SOR3FO CGNCEINTRATIONS WERE QUANTIFISD.
LUGNDRM ACTIVITY OECREASFD THE KEPONE CONCENTYRATION IN THE WATER AND
INCREASED THE CONCENTRATIJION SJIR3ED TG SEOIMENT. STAGRASSES  SLIGHTLY
AFFECTED TOXICANT JISYRIBUTIIN BY OFELAYING YHE DISSCLVZID CONCENTRATION
EQUILISRIUM. THE ©EAYZ CF KEPINT WAS INFLUENCEO 3Y MORT “COMPLEX
PROCESSES THAN CaN BZ CONSIDIREC IN SIMPLE LABORATORY TESTS. SUCH
PROCESSES MUST BS STYUDIED IN MICROCGSMS TO ADEQUATELY PREDICT TOXICANT

DISTRIBUTION IN NATURAL ZCJSYSTEMS.
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0"NEILLy E.y C. MONTI, P. PRITCHARC, AND A. BIURQUIN. 1983. EFFECYTS OF
LUGWORMS AND SZAGRASS ON KEPONZ JISTRIZBUTION IN COMPLEX LABORATORY SYSTEMS
(ABSTRKACT). PRESSEZINVED AT THE SETAC MFSYING, NOV. 5, 1983, WASHINGTON, 0OC.
(ERL+GB 484).

THE FATEZ OF MANY TOXIC CHEMICALS IN AQUATIC ENVIRONMENTS IS AFFECTED
8Y THEIR INTERACTION WITA SEOVIMENT. TWO 3IDTIC FACTORS WHICH COULD
AFFECT THBE DEGRES 9Ff SEDIMINT INTERACTION ARZ BICTURBATING BENTHIC
INVERTEBRATES AND THEZ PRESENCE OF VASCULAR AJUATIC PLANTS. THE EFFECTS
OF THESE FACTORS ON FATE PROCESSES CaN BIST BE CBSERVED IN LA3ORATORY
SYSTEMS WHICH SIMULATE THE CCMPLEXITY OF NATURAL ENVIRONMENTS.
EXPERIMENTS WERE CONDUCTED FOR THEZ PURPJST OF STUDYING THE INFLUENCE
OF LUGWORMS (ARENICGLA CRISTATA) AND SEAGRASSES (THALASSIA TESTUDINUMD
GN POLLUTANT DISTRIBUTION IN ESTUARINE SEDIMINT-WATER SYSTEMS. KEPONE
WAS CHOSEN AS THE TEST CHEMICAL BECAUSE ITS RESISTANCE TO DEGRADATION
ANG GF ITS TRANSPOIRY AND DISTRISBUTION. RADIOLABELED CC14) KEPONE WAS
INTRODUCED CONTINUDUSLY INTO DUPLICAYE GLASS VESSELS COMSISTING OF
WATER OVERLYING XA SEDIMENY B=D CONTAINING LUGWORMS OR PLANTS. CHANGES
IN THE DISSOLVED KEPONE CONCENTRATICNS HEZRT MONITORED DALILY FOR 16
DAYS. AT THE TYERMINATICN OF THE IXPERIMENTS, THE SEDIMENT WAS
FRACYIONATED INYO LAYERS, AND RADISACYIVITY ASSOCIATED WITH
INTERSTITIAL WATSER, SEDIMENT, LUGWORMS, AND SEAGRASSES (LEAVES,
RHYZOMES,y; AND ROJTS) WAS MEASURED TO DETYTSRMINE KEPONE ODISTIBUTION.
LUGWORM ACTIVITY SIGNIFICANTLY DSCRIASED THE KEPONE CONCENTRATION 1IN
THE WATER ANO INCREASEL THE CONCENTRAION AND DeEPTH OF KEPONE 1IN
SEDIMENY. KcPONE B8IJACCUMULATION IN THEe WJIRMS WAS A MINJR FACTOR IN
THE FINAL DISTRISUTION. PLANT LEAF SURFACTS SORBED KEPONE, BUT ONLY
SLIGRTLY AFFECTED OVERALL TOXICANY DISTRIBUTION IN THE SYSTEMS. OUR
RESULTS SUGGEST THAT BIOTURBATION MAY 4E AN IMPORTANT PROCESS
AFFECTING THE FATE OF POLLUTANTS IN SEDIMZINT-WATER SYSTEMS. FURTHER
QUANTITATIVE STUDISS ON THE ZFFECTS 3F BIOVURBATION MUST BE UNDERTAKEN
TO ADSQUATELY PREDICY YCXICANT ODISTRIBUTION IN NATURAL ECOSYSTEMS,
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PARKER, JEFFREY H., JANET S. NICKELS, ROBERT F. MARTZ, MICHAEL J. GEHRON,
NORMAN L. RICHARDS, ANO OAVID C. «HITZ, 1IN PRRESS. EFFECY OF OIL AND GAS
WELL-DRILLING FLUIDS ON THZ PHYSIOLCSICAL STAaTUS AND MICRO0BIAL INFECTION OF
THE REEF BUILOING CORAL MUNASTRIA ANNULARUS. ARCH. ENVIRON. CONTAM. TOXICOL.
(ERL,LB X382).

THE REZF BUILOING CORAL MCNTASYRZA ANNULARUS WAS EXPISED CONTINUOUSLY
TO SUSPENSIONS OF OIL AND GAS-WSLL JRILLING FLUIDS AY CONCENTRATIONS
O0F 0.1 ML LITER(-1), 0.0 ML LITZR(-1), IND 0.0001 ML LITER(-1) 1IN
FLOWING SEAWATER AT THE U.S. NAVAL STAGE I PLATFCRM (30 DEIGRESS 7.5
Ny 8S DEGREES %6.3" W). AFTER & WEEKS SXPOSURE, CORAL FRAGMENTS OF 12
T0 65 (CM({2) SURFACE AREZA WERS 3RUKEN OFF, RINSED IN SEAWATER, AND
EXTRACTED IN A ONE-PHASE CHLOROFORM-METHANOL-BUFFER AND RETURNED TO
THE LABORATORY. IN THE LABORATORY, THE SXTPACTION WAS CCOMPLETED AND
THEZ PHASES SEPARATED. THE LIPIDS WERZ FRACTYIOJNATED USING SILICIC ACID
AND THIN LAYER CHARIJIMATOGRAPHY. TOTAL PHOSPHGLIPID, TRIGLYCERIDE
GLYCEROL, TOTAL EXTRACTABLE FATYY ACIDS, TRIGLYCERIDE FATTY ACIOS AS
WELL AS THE ESTER FATTY ALLCQOHOLS SHOWED NO CONSISYTENT CHANGES NITH
EXPOSURE TO THE ORILLING FLUIDS. CHANGES IN FRZE AMIND ACID
CONCENTRATIONS WERT ZXTRACTED AS WStLb AS SIGNIFICANT DEGREASES IN THE
RECOVERABLE JDIACYL PHOSPHOLIPID. SIGNIFICANY INCREASES IN PLASMALOGEN
PHOSPHOLIPIDS APPFEARED WITH SXPOSURE. INCRSTASES IN PLASMALOGEN
PHOSPHOLIPIDS ARE CINSISTENT WITH INFZCTION 8Y ANAEROBIC FERMENTING
BACTERIA WHICH CAN INDICATE DISSASE. THYS SVIDENCE SUGGESYS THATY
BIJCHEMICAL INDICATIRS OF INFECTICN WITH ANAZROBIC BACTERIA MAY 3E
USEFUL AS SENSITIVE MARKZIRS FOR POLLUTION-INOUCED CHANGES IN RECZF
BUILDING CORALS AND THUS FIR MONITORING THEZ HEALYH OF CDRAL REEFS.

PARKERy JEFFREY H.y GLEN A. SMIYH, HCRAERY L. FREORICKSON, JS. ROBIT VESTAL,
AND OAVIO C. WHITE. 1982. SENSITIVE ASSAY, 3ASED ON HYDROXY FATTY ACIODS
FROM LIPIPOLYSACCHARIDE LIPID Ay FOR GRAM-NZGATIVE 3ACTERIA IN SEDIMENTS.
APPL. ENVIRON. MICRIBIOL. 44(5):1170-1177. (ERL,GB X338).

S8IOCHEMICAL MSASURES HAVE PROVIDJES INSIGHYT INTO THE BIOMASS AND
COMMUNITY STRUCTURE OF SEDIMENTARY MICROBIJTA WITHIUY THE REQUIREMENT
OF SELECYION BY GROWTH OR QUANTITATIVE REMOVAL FROM THE SEDIMENT
GRAINS. THIS STUOY USEYD THEZ ASSAY OF THE HYDROXY FATYY ACIOS RELEASED
FROM THE LIPID A GF TH: LIPOPOLYSACCHARIOE IN SEDIMENTYS TO PROVIDE AN
ESTIMATE OF THE GRAM-NEGATIVE BACTYERIA., THE MEITHOD WAS SENSITIVE 7O
PICGMOLAR AMOUNYS OF HYDRGCXY FATTY ACIDS. THE RECOVERY OF
LIPOPOBLYSACCHARIODE HYDROXY FATTY ACIOS FROM JRGANISMS ADOEOD TO
SEOIMENYS W4S QUANTIVAYIVE. TAE LIPIDS WERE <SXTRACTED FRIM THE
SEDIMENTS WITH A SINGLE-PHAST CHLOROJFIRM-METHANOL IXTRACTION. THE
LIPID-EXTRACTYED RESIDUE  WAS HYDROLYZED IN 1 N HCL, AND THE HYDROXY
FATTY ACYDS OF YHT LIPOPILYSACCH«RIDE WERE RZCOVER:ZIOD IN J1BOUT FIVEFOLD
MORE SENSITIVE THAN THS CLASSICAL PHENOL-WATZIR OF TRICHLIRJACETIC ACID
METHODS WHEN APPLISD TO MARINZT SEDIMENTS. 3Y CSXAMINATION O©OF THE
PATTZRNS OF HYDROXY FATYTY ACIOS, IT WAaS ALSJ POSSIBLE TO fAELP DEFINE
THZ  COMMUNIYY STRUCTURZ JF THE SEZDIMENTARY GRAM-NEGATIVE BACTERIA,

PhT 35



PRSSS. US: JF MICROCOSMS FOR ANALYSES OF
FLOSYSTYEMS. PRESENTED AT THE
ZPTZM3ER, 1380, NEW DELHI, INDIA.

PORTIER, Ro.Jes aND S.P, MSYZES. I
STRESS—-RELATED FACTORS IN ESTUARIN
INTERNATIONAL WETLANDS CCNFERENCE, S
(ERL+GB X247).

N

FATE AND TRANSPORT OF PESTICIOD:S AND THEIR R=ZSIDUES, AS WELL AS &
VARIETY OF OTHER TOXIC SUESTANCESs IS OF CRITICAL IMPORTANCE IN SOILS
AND SEDIMENT/WATER SYSTEMS. & MAJCR PROBLEM IN DSALING WITH
SEDIMENTARY MATERIALS IS THE DIFFICULTY OF O3YAINING REPRODUCIBLE
INFORMATION FOR MONITORING CF KEY STRESS INDICES IN ESTUARINE
ECOSYSTEMS. MICROCOSAS PROVIOE A CSRRELATED INTERPRETATIVE APPROACH YO
FIELD STUDIES IN AQUATIC :INVIQRONMINTS, CONTRISUYING DATA ON FATE AND
TRANSPORT OFf SHORT-LIVED CJIMPOUNDS OBF BIJLIGICAL SINGIFICANCE. THE
MICROCOSM APPROACH IS DESIGN:ZD TO STIMULATZ A SPESCIFIC TARGET
ENVIRONMENT IN TAE LABORAaTORY, WHERFIN CRITICAL PARAMETERS CAN B8E
CONTROLLED OR MONITOREOD IN CONJUNCTION WITH INTYRODUCTION OF A VARIETY
OF CHEMICAL AND PHYSICAL STRESS-RELATED FACTIRS. & RIGULATED
CONTINUOUS FLOW-THROUGH MICRICOSM SYSTEM HAS BEEN DEVELCPED TO DISCERN
SUBSTRATE RATES EFFECTS AND STRESS INDICES BASED ON MICROBIAL RESPONSE
AND COMPOUND TURNDOVER. FEATURES OF THE MICROCOSM ALLOW FOR VARIABILITY
IN FLOW RATE, TEMPERATURE, AND PH, MAINTINANCE OF SOIL/WATER INTERFACE
ANALOGOUS T3 CONJITIONS IN & NATURAL ENVIRONMENT, AND INPUYT AND
QUTFLGY OF A VARIETY OF LIQUID SUBSTKATES. EVALUATIONS OF THESE
SYSTEMS HAVE INCLUDED TIMEZACTIVITY ANALYSTS AND DATA VALIDITY
DEVYERMINATIONS.

PORTIERy, R.Josy AND S.P. MEYERS. 1981. CHITIN TRANSFORMATION AND PESTICIOE
INTERACTIONS IN A SIMULATZID AJQUATIC MICRCEINVIRONMENTAL SYSTEM. IN:
PEVELOPMENTS IN INDUSTRIAL MICROIBICLOGY, VOL. 22. SOCIETY FOR INDUSTRIAL
HICRO3IOLOGYs ARLINGTON, VA. PP, 543-555. {(ZIRL,GB Xx224).

INVERACTIONS BETWESN THE STRUCTURAL AMINI-POLYSACCHARIDE, CHIVIN, AND
THE ORGANOPHOSPHATE PESTICIODS, AZINPHOSMZITHYL (GUTHION), HAVE BEEN
STUDYED IN A CONTROLLED CONTINUQUS FLOW-THROUGH MICROCOSM.
PESTICIDE-INOUCED MICROBIAL PQPULATION CHANGZIS AND INCREASES IN
SUBSTRATE UTILIZATION CF CHITIN ARE NOTED. SIGNIFICANT INCREASES 1IN
YOVYAL HEYERITROPHS AND CHITINUOCLASTS JCCURRED RTLATIVI TO CONTINUCUS
APPLICATICN 9OF AZINPHOSMSTHYL. RAPID UPTAKS AND UTILIZATION OF CHITIN
AND IT5 DEQIVATIVES, ENHANCEJ 3Y CONTROLLED AZINPHOSMETHYL ADDITIONS,
WERE EXAMINED USING & TAGGSED CHITIN 8RZAKDOKN PRODUCT,
N-(GLUCOSAMINE-1-14C)-ACETYL-D-GLUCOSAMINE. RAVES OF UTILIZATIGN
COINCZIDED WITH RAPID 14CC2 RELEASZ, ASSIMILATION OF 14C B8Y MICROBIAL
AND ENZYMATIC CRITERIA, INOCULATS THET APPLICATION 0OF THE SENCHTOP
MICROCOSM IN ANALYSES 0€ COMPJIUND IMPACT AND SUBSTRATSI TURNOVER.
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PORTIER,; R.Jey 3IND S.P. MEYEIRPS., 1382, MCNITORING 3IOTRANSFORMATION AND
BYOOEGRADATION JF XENOBIOVICS IN SIMULATED AQUATIC MICROENVIRONMENTAL
SYSTEMS. INY DEVELOPMENYS IN INJUSTRIAL MICP0%IJLOGY, VIOL. 23, SOCIETY FOR
INDUSTRIAL MICROBIOCLOGY, WASHINSTIN, 2C. P2, 459-475. (%RL,GB X432).

MICROBIOLCGYCAL STUDIES CGUPLZD WITH PHYSIJCHEMICAL ANALYSIS OF
ENVIRGNMENTALLY SIGNIFICANT XENOBICTICS WZIRE CONDUCTED IN  CONTINQUS
FLOW-THROUGH AND CARBON META30LISM MICRCCOSMS TO DETERMINE THE
BEHAVIOR 0OF THESE TOXIC SUSSTANCES IN SOIL AND SEDIMENT-WATER SYSTEMS
YYPICAL OF COASTAL WETLANCS. THE ORGANOPHOSPHATE, C-14-METHYL
PARATHION, AND THE CHLORINATZO INSECTICIDE, C-14-KEPINEZ, WERE EXAMINED
FGR STRESS INDZXES BASZC CN MICROBIAL RESPONSE AND COMPOUND TURNOVER.
SIGNIFYICANT INCREASES IN MICRCSIAL PIPULATIONS, AYP, AND SPECIFIC
ENZYME SYSTEMS (I.Z.y PHOSPHATASE AND DEHYDRIGENASE), COINCIDING MWITH
RAPID CO(2) EXPIRATION ANC C-14-ASSIMILATION PRY THE CSLLULAR
COMPONZENT, PJINTED TO 850TH RAPID BIGTRANSFORMATION AND 3IODEGRADATION
OF METHYL PARATHION. MINIMAL RATES OF CC(2) RELEASE WERE NOTED FOR
KEPONEy WITH NO SIOGNIFICANT VARIATION SEZN IN TOTAL MICROBIAL REPSONSE
R  ATP LEVELS. HOWEVERy C-14-ASSIMILATICN QOF KEPONE WAS DETECTED.
DEGRADATION RATES FOR MSTYHYL PARATHIOGN WERE COMPARASLE TO IN SITU
RATES AT EXPERIMENTAL PLOTS. FUNGAL BICTRANSFORMATION IS SUGGESTED AS
IMPORTANT IN METHYL PARATHION DEGRADATION, WITH & NEGATIVE RESPONSE
FOR KEPONF. SIMILAR ACTIVIYY WAS DISCERMED FOR PBROTYH COMPOUNDS IN
AXENIC FLASK STUDIES, SYATVISTICALLY VALIO CORRELAVIONS ARE EVIDENT
BETWEEN HMICRICISM aAND FIELD OATA.

PRAMER, 0., R. BARTHA, AND A.W. 3IQURQUIN. 1979. DJISCUSSION: CONCEPTS AND
TRENDS (AQUATIC MICROBIAL :ECGOLIGY). IN: AQUATIC MICROBIAL ECOLBGY. R.R.
COLWELL AND JOAN FOSTER, EODITORS, UNIV. OF MARYLAND, COLLEGE PARK, MD, PP.
406-433. (ERL,GB X302).

PRITCHARDy P.y J. CONNILLY, 5. CLEVELAND, AND A&. BOURQUIN. 1980. MODELING
OF FATE OF PESTICIDES IN ZSTUARINE SEJIMENT-WATZIR MICROCCSHS (ASSTRACT). IN:
ABSTRACTS OF THE ANNUAL MEETING OF THZ AMIRICAN SOCIETY GF i

KICRO3IOLOGY--1980. AMERICAN SOCIETY OF MICRO3IOLOGY, WASHINGTON, OC. PP,

202. (ERLyGB X173).

PRITCHARDy P., Jo CONNOLLYs T. 4AZIaRZ, E. CLZVZLAND, R. CRIPEs AOND A, W.
BOURGUIN. IN PREP. APPLICATION JF MICRGCOSM STUDIES TO VERIFY CHEMICAL FATE
ASSESSMENTS: COIMPARISONS UF TH:Z FATE GF METHYL PARATHION IN SEDIMENT-WATER

SYSTEMS. WATER RES. (ERL+GE 433).

YHIS PAPER REPORTS ON TH: FATE OF AN CRGANIPHOSPHATE PESTICIDE, METHYL
PARATHION, IN A SALT MaxSH MICROCUSM A4S & REPRESENTATICN QF THE
*STATE-OF—THZ—WHCL:” AND ATT:IMPTS TO DEMINSTRATE THE EFFICACY OF DATA
FROM SIMPLE LABIRATCRY TESTS, USING A MAYHEMATICAL MODEL YO DESCRISE
THIS FATES. TESTING THE AJTJUACY IF THIS DESCRIPYION WILL REPRESENT AN
INITIAL GCXERCISS IN [CETZRMING IF A SYSTEM—CENTSRED APPRJACH TO

EXPOSURE ASSZSSM:INT IS RIALLY NECESSARY.
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PRITCHARD, P.H. 1981. MCDEL SCISYSTEMS. IN: ZNVIRONMINTAL RISK ANALYSIS
0F CHEMICALS. RICHARD A, CINWAY, EDITCR, VAN NCSTRAND REINHOLD CO., NEW
YORK, NY. PP. 257-353. (ERL;G3 424).

MICROCOSMS OR MOD:ZL ECOSYST=MS ARS DISCUSSE) FOR THEIR POTENTIAL IN
STUDYING ECQSYSYTEM STRUCTURE AND FUNCTIAON IN LAZORATORY SYSTEMS AND
FOR THEIR &PPLICAYICN TO CHSMICAL RISK ASSESSMENT. THE MICRODCOSH
APPROACH IS REVIEWSD AND SEVERAL OPERATIINIL CRITERIA ARE SUGGESTED AS
MEANS OF NARROWING THE SCOPE OF THE A4PPROACH, SXAMPLES AND INFORYMATION
ON COMPONENY ANALYSISy SYSTEM DESIGN AND FIELD VALIDATION OF
MICROCOISMS ARE PROVIDED TC EMPHASIZE THE ADVANTAGES AND DISADVANTAGES
OF CERTAIN MODEL ECOSYSTE®M SYUDIES. THE ROLS OF MICROCOSM STUDIES IN
PERFORMING EFFECTYS ASSESSMENT AND EXPOSURT CONCENTYRATION ESTIMATIONS
IS ALSO EXPLIRED WITH AN SFFCRY TO JISTINGUISH THOSE LABORATORY
SYSTEMS WHICH GENERATE [INFCRMATICN FOR THZ PURPOSES O0OF SCRETENING
CHEMICALS AS OPPOSED TO OIRECY EXTRAPGLATION TO NATURAL ENVIRONMENTAL
SITUATIONS.

PRITCHARDy, P.H.y AND A.W. SCURQUIN. IN PRESS., MICROBYAL TOXICITY STUDIES,
CHAPTER 8. IN: CONCEPYS IN AQUATIC TOXICOLOSY. PERGAMON PRESS, 1INC.,

ELMSFORDs NY. (ERLLGB 471).

THIS CHAPTER LITES EXAMPLES OF THT COMMON METHODS USEO TO DETERMINE
THZ TYOXICITY OF CHZMICALS TC BACTERIA, IT CCVERS ONLY TYTHE MOST COMMON
METHODS, PARTICULARLY THOSET THAT ARE ESASY 7T0O PERFIRM. NUMERQUS
LITERATURE CITATIONS HAVE BeEN INCLUDZID T3 HELP JILLUSTRATE HOW A
METHOD IS USED AND WHERE ITS ADVANTAGES AND DISADVANTAGES LIE. THE
INFORMATION PRESENTED HERE IS NOT A COMPLETE SURVEY, BUT RATHER &N AID
TO UNDERSTANDING OF CURRENT METHOOS USHYD IN THE FIELD 0OF MICROSIAL
TOXICOLOSY. YOXICIYY OF CHEMICALS YC BACTYERIA IS DISCUSSED RELATIVE TO
THZ ORGANISMS GRIWTH AND METABOLISM. EXAMPLES ARE GIVEN OF METHODS
INVOLVING HETYEROTRGPHIC ACYIVIYY, GEOCHEMICAL CYCLING, AND
DECOMPOSITION PROCESSES. IN ACOITION, APPLICATION OF TOXICITY STUDIES
YO UNIUQUE 3ACTERIAL PROCESSSES AND HABITATS ARE DISCUSSED.

PRITCHARBy P.H.s AND d.W. BJIURQUIN. IN PREP. PERSPECYIVE ON THE RQOLE OF
HICROCOSMS IN SNVIRONMENTAL FATE AWD EFFECTS ASSESSMENYS. IN: PROCEEDINGS
OF CONFERENCT ON HMEANINGFUL MEASURES CF MARINE POLLUTICN ESFECTS, APRIL
26-29, 13825 PENSACOLA BEACH, FL. U.S. NATIONAL OCEANIC AND ATMOSPHERIC

ADMINISTRATION. (ERLyG3 468).

THIS PAPER AYVEMPYS TO ILLUSYRATE HCW MICROCOSM STUDIES INTERFACE WITH
BGTH. AASTE ASSIMILATYIVE CAPACITY UDETSRMINAYIONS (REGARIJLESS O0OF THE
APPROACH TAKEZN OR SNOPJINTS SELECTZD) AIND QOTHER LESS QUANTITATIVE

TYPES OF ASSEISSMINTS.
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PRITCHARDy P.H.s; AND a.W. BIURGQUIN. 1931. ESTIMATING EXPCSURE
CONCENTRATIONS USING SEDIMENT-WATZR MICRCCOSMS  (ABSTRACT). (ERL,GB 390).

UNBDER THE PREMISE THAT LA30RATCRY MICROCOSMS ARE EXPERIMENTAL TOOLS
FOR EXTQRAPOLATING LABORATIRY OCATA Y2 aCTuyaAl FIZLD SITUATIONS, IT IS
GENERALLY ASSUMED THAY IF NATURAL ENVIRINMENTAL CIMPCUNENTS ARE USED,
FATE INFORMATION FROM A MICRICOSM STUDY WILL RZPRESENY THE INTEGRATED
RESULT OF AN ARRAY OF NATURAL FATE PROCESSZS AND THEIR RATES. TO TFEST
THIS ASSUMPTIONy MJICZLING AND PRACEZSS ANALYSIS WIREZ CARRIED O0OUT 1IN
CONJUNCTION HWITH CSTUARINE SSDIMENT~-WATER MICRIOCOSM STUDIES. GLASS
MICROCOSM CHAMBERS CONTYAININS 550 MLS OF S=ZAWATER AND 200 GM OF MARSH
SEDIMENT WERE KEPY WUNDER CONSTANT TEMPARATURE (25 DEGREES) AND A
12-HOUR LIGHT-DARK CYCLE. FRESH SEAWATIR AND 20 PPB 14C METHYL
PARATHION WERE CONVINUOUSLY FED INYOD THE SYSTEMS AND THE OISTRIBUTION
OF RADIODACYIVITY MINITOREID WITH TIME. SEPARATE EXPERIMENTS USING STIR
FLASK TEST SYSTEMS WERE CARRIED OUY YO ANALYZE KINETICALLY INDIVIODUAL
FATE PROCSSSES SUCH AS SORPTION CHARACTZRISTICS, SEDIMENT BINDING
RATES AND BIOOEGRADATION RATES, STERILE MICR0COSM CONTROLS PROVIDED
CIFFUSION RAYES INTO SEDIMENT. A MATHEMAYICAL MOODEL DEVELOPED 71O
INTEGRAYE TYTHE RATE COEFFICIENTYS FOR THESE FATT PROCESSES PRODUCED
CURVES  WHICH GENERALLY FIT THE ZXPERIMENTAL DOATA GENERATED FROM THE
MICROCOSM STUDY. FURTHER ZLABJIRATION OF THIS APPRIACH SHOULD PROVIDE
EXAMPLES OF HOW WELL INDIVIDUALLY DETERMINED FATS PRGCESSES CAN  S8E
INTEGRATED JUANTIYATIVELY TO PREDICY RESULTS IN COMPLZX SYSTEMS LIKE
MICROCOSMS AND NATURAL SYSTEMS.

PRITCHARDs P.H.s AND A.W. BOURQUIN. 1984. USE OF MICROCISMS FOR SVALUATION

oF

INTEZRACTCNS 3ETWSEN POLLUYANTS AND MICROORGANISMS. IN: ADVANCES

IN

HICRCBIAL ECOLOGY, VCLUME 7. C. C. MARSHALL, EDIVYCRy PLENUM PRESS, NEW YORK,

RY.

PP. 133-215. (ERL,GB 477).

MICROCOSMS CR MODERN ECOSYSTEM STUJDIES ARE OIZSCRIBED AND EVALUATED AS
TOOLS TO ASSESS YTHE RESPCNSE OF A MICRO3IAL COMMUNITY T3 A POLLUTANT
RELEASED IN THE ENVIRONMENT. PRECAUTIONS AND POTENTIALS ARS DISCUSSED
REGARDING TYTHE POVENTIIAL R3LE OF MICROCOSMS IN RISK ASSESSMENT OF
ENVIRDNMENTAL HAZARDS, AND THZIR CAPASILITY T3 PRIDICY THE FATE AND
EFFECTS OF ORGANIC COMPOUNDS IN AQUATIC ENVIRONMENTS.
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PRITCHARDy P.H.y A.W. BOURQGUIV, KH.L. FRSDIRICKSIN, AND T. MAZIARZ. 1979,
SYSTEM DESIGN FACTORS AFFEICTING ENVIRONMENTAL FATE STUDIES IN MICROCOSMS.
IN: WORKSHOIP: MICROSIAL DEGRADATICN OF PILLUTANTS IN MARINEZ ENVIRONMENTS.
EPA-600/s9-73-012, A.W. BOURQUIN AND P.H. PRITCHARD, EDITORS, U.S.
ENVIRONMENTAL PRIVZCTIIN AGEINCY, ENVIQRONMINTAL RESTARCH (LABORATORY, GULF
BREEZE, FL. PP. 251-272. (ERL,G3 Xil4)d.

THO MICROCOSMS USED IN ENVIRONMENTAL FATE STUOISS ARE DESCRIBED. ONE
IS A STATIU SYSTEM WHICH UTILIZES & SEOIMENT/WATER CORZ ANG THE OTHER
IS A CONTINUGUS-FLOM 3YSTZM USING A STRUCTURED SEDIMENY/WATER GROWTH
VESSEL WITH CONTINUOUS ADDITION JF SZAWATER. THE EFFECTS OF DESIGN
CHARACTERISTICS OF 80TH SYSTEMS ON THE FATI OF METHYL PARATHION (MPS)
WAS STUDIEO. SEDIMENT/WATER CORES TAKEN DIRFCTLY FROM THE ENVIRONMENT
WERE GENERALLY SLOWER 70 OEGRADE MPS THAN CORES “STRUCTUREDY WITH
SEDIMENT ANJD WATER IN THE LABORATIRY. DEGRADATYION RATES WERE SLOUER
WHEN SEDIMENY TO WAT:ZIR RAYIOS WERE INCREASZIC (WATZR ODECREASEDD 1IN
EITHER TYPE CORE. LABJIRATORY-AGED CHRES WERE LESS REACTIVE THaN
HERESH® CORES WHEN 14CC2 ANDO OSGRADATION PRODUCTS OF C(C14-#PS  WAS
MEASURED. CONVINUJQUS-FLOW MICROCOSHMS WHICH WERE ACCLIMATED 70O METHYL
PARATHIGN OGVER A& 50-DAY PERYIQD WERE MORZ ACTIVE IN REMOVAL FROM THE
WATER COLUMN AND MEZTA30LISM OF MPS THAN AGED SYSTEMS NOY EXPOSED TO
MPS FOR THE PRECZDING 25 DCAYS. YOTAL RADIOACTIVITY MEASUREMENTYS IN THE
WAYER OF CONTINUOUS-FLOW SYSTEMS SHCOWED A GREATER REMOVAL FROM ACTIVE
SYSTEMS THAN STERILE ONES. YHIS IS ATYTRIBUTED PRIMARILY TOD SORPTION TO
SEUIMENTS. PRIDUCT ANALYSIS SHOWED REMOVAL OF MPS WITH PRODUCTION OF
AMINOMZITHYL PARATHION AND 14C02, WHERcAS THE ONLY PRODUCT IN THE
CONTROL SYSTEM WAS P-NITRO PHAENOL. THIS PAPFR SUPPORTS THE CONTENTION
THAY ODESIGN FEATURES WILL PARTLY DEVERMINE THZI JQUTCOME GOF A FATE
EXPERIMENT. INTACT SEDIMENTYS, 2GED SYSTEMS, ACCLIMATED SYSTEMS AND
SIZE OF THE MICROCOSM WERE SHOWN HERFE VO AFFECY THE DATA FRO® TWO
DIFFERENT MICROCOSHS.

PRYTCHARD,; P.H.s; A.W. BOURQUIN, AND T. MAZIARZ. 1978. ODEGRADATION OF METHYL

PARATHION IN 4 FLOW-THROUGH AQUAYIC MIDEL ECOSYSTEIM (ABSTRACT)I. IN:
ABSTRACTS OF THE ANNUAL MEETING O0F THE AMERICAN SOCIETY FOR MICROBIGLOGY

1978. AMERICEN SJICIETY FOR MICRO3IOLOGY, WASHINGTON, DC. PP. 195. (ERL,GB
X228>.

PRITCHARDy P.H.s AND AL W. SCURQUIN. 1977. ODEGRADATION OF METHYL PARATHION
IN SEZEAKATER WUSING CONTINUCUS CULTURE (ASSYRACT). IN: &BSTRACTS OF THE
ANNUAL MEETING OF THZS AMIRICAN SOCIEYY ©0F MICRO3IIOLOGY 1977. AMERICAN
SOCIETY OF MICROBIGLGGYy WASHINGTON, 9C. PP, 273. (ERL,GB 317).



PRITCHARD, P.H.y, J.P. CONNJILLY, M.E. CLEVELAND, T. MAZIARZ, AND A.W.
BOURQUIN. 1980. MODSLING THZ FATE 0= OESTICIDIS IN ESTUARINE SEDIMENT-WATER
KRICROCOSMS (SPEZCH). PRESENYZID AT TH: MEISTING 3F THE SOCIETY FOR
ENVIRONMENTAL TOXICOLOSY AND CHEMISTRY, NOV. 23-24, 1980, WASHINGYON, DC.
(ERL,GB 423).

UNJDER THE PREMISEF THAY LA30ORATORY MICRJCOSMS ARE EXPERIMENTAL TOOLS
FOR EXTRA-POLATINy LA3ORATORY DATA TO ACTUAL FYELD SITUATIONS, IT IS
GENERALLY ASSUMED THAT IF NATURAL SNVIRONMENTAL COMPCNENYS ARE USED,
FATE INFORMATION FROM A MICROCJSM STUDY WILL RSEPRESENT THE INTEGRATED
RESULT OF &N AKRAY OF NATURAL FATE PROCESS:S AND THEIR RATZS. YO TEST
THIS ASSUMPTION, MODELING AND PROCESS ANALYSIS WZRE CARRIED OQOUT 1IN
CONJUNCTION WITH ESTUARINE SEDIMINT-WATEIX MICROCOSM STUDIES. GLASS
MICROCOSM CHAMBERS COUNTAININLG 550 MLS OF STAWATER AND 200 GM OF MARSH
SEDIMENT, WERS KEPY UNDER CONSTONT TEMPERATURZ (25 OEGREES) AND A 12
HOUR LIGHT-DARK CYCLE. FRESH SSAWAYER AND 20 PPB 14C METHYL PARATHION
WERE CONTINUOUSLY FED INYO THE SYSTEMS AND THE DISTRIBUTION OF
RADIJACTIVIYY MONITORZD WTHR TIME. SEPARAYE IXPERIMENTS USING STIR
FLASK TESYT SYSTEMS WERET CARRIES JUT TO KINSTICALLY ANALYZE INDIVIOUAL
FATE PROCESSES SUCH AS SORPCTION CHARACTEIRISTICS, SEDIMENT BINDING
RATES AND BIQDEGRADATION RAYrS. STERILE MICROCOSM CONTROLS PROVIDED
DIFFUSION RATZS INTO SEDIMENTY. A MATHEMATICAL MODEL ODEVELOPED 7TO
INYEGRATE THE RATE COEFFICIENTS FOR THESE FATE PRCCESSES PRODUCED
CURVES WHICH GENSRALLY FIT THE APPROACH SHOULD PROVIDE EXMPLES OF HOW
WELL INDIVIDUALLY OFTERMINZD FAT:= PROCESSES CAN 8¢ QUANTITATIVELY
INTEGRATED TYOGEYKSR YO PRSDICY REISULTS IN COMPLEX SYSTEMS LIKE
MICRGCOSHMS AND NATURAL SYSTEMS.

PRIYTCHARD, P.H.sy J.P. CONNIOLLY, M.E. CLEVELAND, T. MAZIARZ, AND A.W.
BOURQUIN. 1981. APPLICAYION OJF MICROCCSM STUDIES T3 VERIFY CHEMICAL FATE
ASSESSMENTS S3ASEDO ON INDIVIDUAL PROCESS ANALYSIS «(SPEECH>. (ERL,GB 082).

THI FATE OF ORGANIC CHEMICALS IN AJUATIC ENVIRONMENTS IS THOUGHT TO 8E
CGNTRGLLED B8Y IRTESRATEC EFFECTS G VARIOUS FATE PROCSSSES. IT IS
ASSUMED THAT KINETIC INFORMATICN ASOUT EACH INDIVIDUAL PROCESS,
INCLUDING EFFECTS OF ENVIRONMSNTAL VARIABLES, CAN 8E AGGREGATED
TOGETHER TO PRZDICY COMCSNTRATIONS OF THE CHEMICAL IN THE ENVIRONMENT.
WE FEEL LABORATORY MICROCCSMS OR MODSL ECOSYSTEMS PROVIDE AN -
EXPERIMENTAL TOOL YO TYEST THIS ASSUMPTION. CONSEQUENTLY, AN ALL-GLASS
MICROCOSM SYSTSM WAS DEVELCPZO TO MBOEL PART OF # SALTMARSH ECOSYSTEM,
YT WAS FILLED WITH 200 GM GS SECIMENT AND 500 MLS OF MWATER TAKEN
BIRECTLY FROM RANG: POINT SALT MAFSH. FRESH SEAWATER AND A 20 MG/L
SOLUTION OF 14C MIVHYL PARATHION (MP) WERST CONTINUOUSLY PUMPEDR INTQ
THE MICROCOSM ST 16 MLS/HR. SPATIAL AND TEMPORAL DISTRIBUTION OF TOTAL
RADIJACTIVIVY, MP, ITS D:ZGRAJATION PRODUCT P-NITROPHINOL, AND CO2 WERE
MONITORED IN STERILE AND ACTIVE SYSTEMS. THIS INFORMATION PROVIDSD AN
OVERALL ASSESSMENT CF TH: FATE OF THIS PESTICIDE UNDZR NATURAL COMPLEX
CONDITIONS. INOIVIDUAL RAT: CONSTANTS ®0R HYDROLYSIS, BIODEGRADATION,
SINDINGs ADSGRPTICN AND O:=SCRPYIIN WERE DEYERMINZID SEPARATELY IN SHAKE
FLASKS CONTAINING WATER AND WATER/SEDIMENT SLURRIES FROM RANGE POINT,
ALL RATES WIRE SIST ORDER AND BRINDING JF MP TO SEDIMENT WAS THE
FASTEST. THE AGGREGATICN OJF TAESE RATE CONSTANYS WITH THE SYSTEM
HYORAULICS, USING & SIMPLE DETERMINISYIC MATASMATICAL MODEL, PRODUCED
A DESCRIPTION OF THI FATE OF METhYL PARATHION WHICH AGREED WITH
RESULTS IN THE MICRCCOSM. FURTHEX ZLABORATICN OF TAIS APPRCACH SHOULD
PROVID: EXAMPLE 0% H4Ca WELL INDIVIDUALLY OSTEPMINIO FATE PRICESS CAN
B8E WUANTITATIVELY INTZGRATCD TCOETHER T2 PRIGICT RESULTS IN  COMPLEX
SYSTEMS LIKE MICRCCISMS AND NATURAL SYSTZIMS.
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PRITCHARD, P.H.y AND C.R. CRIPE. IN PRIP. MICROCGCSM SYSTEM TO MODEL THE
FATE AND EFFECTS OF P-CRESOL AND JTHZIR PCLLUTANTS IN LOTIC STYREAM ECOSYSTEMS.
LIMNDL. DBCEANOGR. C(ERL,G3 469). A

A TANK-TYPE MICROCISM WAS DESIGNED TJ SIMULATE THE RIFFLE AND POOL
AREAS OF A LOTIC SCOSYSYEY. CONOITIONS 3F NATURAL TURSULENCE AND
PHYSICAL INTEGRITY WERE PRISERVED. WATZIR CILUMN MIXING WAS OPTIMIZEOD.
INTACTY SECTIONS 3JF THE STKEAM INCLUCING ASSOCIATED PERIPHYTON,
MACROPHYTES AND INVERYSERATES WERE TRANSPORYZD TO MICROCOSMS USING
TRAYS. CALX3RATION OF THE MICROCOSM”S BSHAVIQR WITH THE FIELD IS
DEMONSTRATED WITH STUDIES INVOLVING THT FATE AND EFFZCY OF A TOXICANT,
P-CRESOL.

PRITCHARDs P.H.,; R.J4. LARSON, AND L.S. CLESCERI. 1980. SYNOPSIS CF
DISCUSSION SESSICN: :=XTRAPOLATION. IN: BIOTYRANSFORMATION AND FATE OF
CHAEMICALS IN THE AQUATIC ENVIRONMENT. ALAN W. MAKIy KENNETH L. DICKSON AND
JOHN CRIRNS, JRs EDITORS, AMEIRICAN SJCIEYY 0OF MICROBICLOGY, WASHINGTON, 0DC.
PP. 99~-104. (ERL,GB X266).

PRITCHARD, P.H.s P.A. VAN VELD, AND W.P. COOPER. 1981. BIODODEGRABATION OF
P-CRESOL 1IN ARTIFICIAL STREAM CHANNZILS CAS3TRACT). IN: ABSTRACTS OF THE
ANNUAL MEETING OF THE AMERICAN SJCIETY FOR MICROBIOLOGY 1981. AMERICAN
SOCIETY FOR MICROSIOLOGY, WASHINGYON, DC. PP. 210. <{ERL,GB X246).

THE FATE AND EFFECTS DOF P-CRESIL KERE STUDIES IN AN ARYIFICIAL STREAM
CHANNEL IN MONTICELLOs MN. THE ODUTDOOR CHANNELy WHICH IS 2/3 MILE
NARROW DVAL JITH McCHANICAL RECIRCULATION OF THE WATER, IS
REPRESENTATIVE OF A FIELD STREAM Z(COSYSTEM, IT WAS DOSED WITH 8 PPM
P-CRESOL FOR 48 HOURS. CIRCULATION TIM:Z OF {HE STREAM WAS 6 HOURS.
TOYAL PHENOL CINCENTRATION DROPPED FROM 3.0 TO 7.5 PPM OVER THE LENGTH
OF YTHE STREAM. AFTEZR DUSINuy THE CONCENTYRATION DECREASED CONSIDERABLY
FASTZR THAN IXPECTED, BASED ON A& RATE CALCULATED ODURING DODSING.
ATTEMPYS T PREDICT TYTHE FATS 9F P-CRESOL IN THE CHANNEL BY USING
LABORATORY SIODSGRADATION STUBIES WERE ONLY PARTIALLY SUCCESSFUL.
RATES OF DEGRAODATION 5F RADIJLABEILZID P-CRESOL WERE OZTERMINED IN SHAKE
FLASKS CONTAINING WATERs SEDIMENTs ALGAZ, PLANY AND ROCK COMPONENTS
FROM THE STREAM. DISAPPEARANCE CF P-CRESOL WAS FOLLGWEODO AND :
RADIOLABLED €32 RELEASET WAS MEASURED. ALL STREAM COMPONENTS CAUSED
SIGRIFICANT 3XIDDSGRADATIIN OF P—CR:ESAL. ROCKS AND WATEP WERE TRE MOST
ACTIVE PER UNIY BIOMASS. PREDICTION OF THS FATYE OF INTERGRADATION OF
BIDDEGRADATICN RATE INFCRMATION FROM LABORATORY STUDIES ON EaCH

COMPONERNT FROM THE STRIAM.



RUBINSTEIN, NORMAN 1., CHARLES N. D“ASARO, CHARNELL SOMMERS, AND FRANK 6.
WILKES. 1980. EFFECTS 0O CONTAMINATED SEDIMENTS ON REPRESSNTATIVE ESTUARINE
SPECIES AND DEVELOJPING SENTHIC COMMUNITIES. IN: CONYAMINANTS AND SEDIMENTS,
Vol. 1 TRANSPORT, FAT:Z AND CASE STUDI:ZS. RIBERT A, BAKER, EDITIR, ANN
ARBOR SCIENCE PUBLISHERS, ANN ARBOR, MI. PP, 445-461. (ERL,GB 406).

BIDASSAY TYECHNIQUES DEVELCPID TO EXAMINE ACUTE ANO SUBLETHAL EFFECTS
OF DREDGED SEDIMENTS ON MARINE {TFS ARE DESCRIBED. RESULTS ARE
REPORTED FOR LABORATORY TESTS CONDUCYED TD DETERMINE SUBLETHAL AND
ACUTE EFFECTS OF KZIPONE-SORBZD SIDIMENT AND DREDGED SPOIL MATERIAL
FROM THE JAMES RIVER AND THE HOUSTIN SHIP CHANNEL ON THE MYSID SHRIMP,
MYSIDOPSIS BAHIA; OQYSTER, CRASSISTR=A VIRGINICA; AND POLYCHAETE,
ARENICJLA CRISTATA., CRITERIA ESTABLISHED FOR THE STUDY INCLUDE (1D
SURVIVAL OF MYSIDSS (2) SHELL OEPOSITION AND BIQACCUMULATION OF
CONTAMINANTSS (3) SUBSTRATZ-RELORIKING AND 3IJACCUMULATION B8Y LUGWORMSS
(4> RESILIENCY OF MACRGFAUNAL JRGANISMS THAY SETTLED ONTO TEST
SEUIMENYS FRIM PLANKTONIC LARVAE,

SCOTY, GEZOFFREY X.s TOMMY I. SAMMONS, CIOUGLAS P. MIDODAUGH, AND MICHAEL J.
HEMMER. 1982. IMPACTS JF WATER CHLIORINATION AND CCLIFORM BACTERIA ON THE
AMERICAN OYSTER, CRASSOSTREA VIRGINICA (GMELIN). IN: PHYSIOLOGICAL
MECHANISMS OF MARINE POLLUTANTY TOXICITY. W.3. VERNBERG, A. CALABRESE, AND
FeP. THAURBERGs ZDITORS, ACADEMIC PR=SS, NEW VYGRK. PP. 505-529. <(ERL,GB
X232)>.

IN ESTUARIES SUCH AS MURRELLS INLET, SOUTH CARDLINA, PUSLIC HEALTH
OFFICIALS HAVI CHLORINATED NONPOINY SOURCE RUN-JFF SO THAT BACTYERIAL
WATER JQUALITY CAN SE MAINTAINED aND OYSTZR RESOURCES MADE HARVESTABLE
(TURNER, 1978). THERZ IS A TRADE-CFF AS THE MDRE IMMIDIATE RISK OF
BACTERIAL POLLUTION IS RZDUCED 7O AN ACCZPTABLE LEVEL, 8UT IN 1ITS
PLACE CHLORINAYION BY-PRODQUCTS SUCH AS BROMOFORM, 1 PCTEWNT CARCINOGEN,
ARE INTRODUCED INTD ESTUARINS WATERS WHERE THEY MAY 3E BIOCONCENTRATED
5Y BYSTERS ANJ HAY ULTIMATELY AFFSCY HUMAN CONSUMZIRS (SCOTY ET AL.,
1986 SCOTY, 1982). THROUGHSOUY THIS ATT:IMPY TO CONTROL BACTERIAL
"POLLUTION, THE PRIMARY CONCERN HAS BEEN F2CUSZID ON PROTETTING HUMAN
HEALTH WITHOUY GIVING CCONSIDERATICON TO THE POTENTIAL PHYSIOLOGICAL
EFFECYS OF THE DISINFSCYION PROCESS ON QYSYERS. THE PURPOSE OF THIS
PAPER WAS TO REVIEW AND CINVRAST THZT POTENTIAL PHYSIOLOGICAL EFFECTS
OF COLIFORM BACTERYA AND CALJRINZ ON THE AMERICAN OYSTER, CRASSOSTREA
VIRGINICA (GMELIN) AND TO EVALUATE THE POTEINTIAL RISKS AND BENEIFITS OF
EACH POLLUYANY TYPS IN AN EFFORY TO GAIN INSIGHY INYO THE PROPER

MANAGEMENTY OF SHELLFISA RESGURLES.



SHERIDAN, PETZR F. 1978. FO3D HABITS OF THE #AY ANCHOVY, ANCHOA MIVCHILLI,

IN APALACHICOLA 3AY, FLORIONA. NOIRTHIAST GULF SCI. 2(2):126-132.
X123>.

ONTOGENETEC, SPATIAL ANOC TEMPIRAL ASP3CTS OF THZ F090 KABITS OF
BAY ANCHOVY, ANCH32 MITCHILLI, WE9F EXAMINED IN FISH CCOLLECTED
APALACHICOLA BAY, FLORIDA. CALANOIO COPEPDDS WERSZ THE MAJOR

CONSTIVUENT O©CF TH:I ANCHAVY 2IEY, 3UTY THSI? IMPORTANCE DECLINED

(ERL,GB

THE

FROM

WITH

FISH GROWTH AS LARGER ZODPLANKTERS SUCH AS MYSIDS WERZ CONSUMED.
SPECIALIZATION UPON COPEPQCOS LED YO MOJERATE DIET SIMILARITY AMONG

SITES IN THE ESTUARY, E=XCEPY IN AREZEAS NEAR THE MOUTH OF
APALACHICOLA RIVER WHERS MYSIDS, INSECY LARVAS, AND CLADOCERANS
MAJOR FOOD ITEMS. COPEPODS WERE THE OOMINANT PREY IN ALL MONTHS

THE

WERE

BUT

WERE MARKEDLY LESS ABUNDANY PREY IN GCTOBER, DECEMBER, AND FEBRUARY

WHEN QOTHER CRUSTACEANS AND INSECT LARVAE BSECAME RELATIVELY
ABUNDANT.

MORE

SMITH, GLEN &.,; JANET S. NICKELS, RONALD J. 803BIE, NORMAN L. RICHARDS, AND

DAVID C. WHIYE. 1982. :FFECYS OF CIL AND GAS WELL-DRILLING FLUIDS
BIOMASS AND COMMUNITY STRUCTURE OF MICROBIDTA THAT COLONIZE SANDS 1IN

ON THE
RUNNING

SCAWATER. ARCH. ENVIRON., CONTAM. TOXICOL. 3:1(1)317-23. (ERL,GB X303).

WELL-BRILLING FLUID AND A NUMBZR 0F THT KNOWN COMPINETS (BARIT®, CLAY,
ALDACIDE, SURFLOs AND OOWICIDE, WERE VYESTEOD FOR EFFECTS ON THE BIQOMASS
AND COMMUNITY SYRUCTYURE OF THE MICRIBIOTA THAT COLONIZE MARINE SANDS

EXPOSED FOR ZIGHYT WIEKS TO RUNNING AMBIENT SEAWATER. SHADING

THE

MICROBIOYA FRIM LIGHY DEPRESSSED THE MICROFLIRA WITHOUTV A& SIGHIFICANT

EFFECT ON THE 2I0MASSy WHILE WELL-ORILLING FLUIODS LAYERED ON
SURFACE OR MIXSD WITH TH:S SAND SIGNIFICANTLY INCREASED A COMPONENT

THE
OF

THE BACTERIA AND THZ MICRIFAUNA AS REFLECTED IN CHANGES IN THE FATTY
ACID COMPOSITICN. THSER™ WERE SJIME SHaDING ESFFECTS FROM THE  SURFACE

LAYERING OF WELL-DRILLING FLUIDS AS REFLECYED IN THE FATTY ACIDS

FROM

THE MWICROFLIRA WHEN COMPARZID TO THZT SANDS MIXED WITH WELL-DRILLING
FLUIDS. BARITE HAD SSSENYIALLY NG EFFZCY JIN THE BIOMASS OR COMMUNITY
STRUCTURE WHILE CLAYS INCREASZID NZARLY ALt OF T+HE BIOMASS INDICATORS
FGR THE BACTERIA AS WiILL A4S THE MICROFAUNR; THE CLAY OVERLAY MIRRORS
THE EFFSCT OF THE DRILLING FLUIDS. ALDACIDE SHIFTED THE BACTERIAL

COMPOSITION, DEPR=SSING THE PRIPORYIONS OF MICROBES CONTAINING

THE

CYCLOPROPANE FATTY ACIDS AND THE ANAERO3IC PAYHWAYS OF DESATURATION.

CONCENTRATIONS OF 1 AND 15 UG/L INCRZASET THE SACTERIAL BIOMASS

AS

REFLECYED IN THE TOTAL LICID (16:0) AND EXVTRACTYABLE LIPID PHOSPHATE
COUPLED WIYH A DECREASE IN THe TOTAL MICROZUKARYDTES. SURFLO INCREASED

IN TH: BIGMASS AND SHIFTED THE BACYERIAL COMMUNITY STRUCTURE
CONCENRTRATIONS BZTJEIN 4 AND 800 UG/L. THE LOWEST LEVEL ALSO

AY

STIMULATED THE MICRR0OFAUNA. DOWICIDI AT 100 US/L INCREASED THE BACTERIA

FORMING CISVACCENIC ACID AND THE MICROFAUNA SIMILAR TO LOW
CONCENTRATIONS OF SURFLG.
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SHITHy, GLEN AL, JANEY S. NICKELS, WILLIAM M. DAVIS, ROARERT F. MARTZ, ROBERT
He FINOLAY, AND DAVID C. WAIYE. 1982. PSRTURBATIONS IN THE BIOMASS,
RETABOLIC ACTIVITY, AND COMMUNIYY STRUCTURE OF THE ESTUARINE DETRITAL
MICROBIOTA: RESCURCE PARTITIONING IM AMPHIPIC GRAZING. J. SXP. MAR. B8I0t.
ECOL. 64023:125-143. (ERL,G3 X202).

WITH THE DEVELOPMENT OF QUANTITATIVE MZTHOCS FGR ESTIMATING THE
BIOMASS, METABOLIC ACTYIVITY, NUYRITIONAL STYATUS AND COMMUNITY
STRUCTURE OF THE ESTUARINE DETRITAL MICROBIOTA, ANO THE INDICATION OF
MARKED EFSECTS CN THE MICROBIOTA 8Y AMPHIPLCD GRAZINGy, A DETAILED
EXAMINATION OF YHE SFFECTS CF GRAZING BY Twd SYMPATRIC AMPHIPODS WAS
CONDUCYED. THE HMICRDBIOTA, HWHICH DEVELOP CN TEFLON SQUARES AFTER A
2-HK EZXPOSURE IN A NORTH FLORYIDA SSTUARYs SHOWED, WHEN GRAZED FOR 2
WKy SIGNIFICANTLY INCREASED SACTERIAL BICMASS (SHORT-BRANCHED AND
CYIS~-VACCZENIC FATYY ACIDS) AND MICRGSUKARYIJTZIS (TOVAL POLYENOIC FATTY
ACIDS). GRAZING IN THS LABORATORY ARE FIELD DBENSITY FURTHER INCREASED
THE BACTSRIAL 3I0MASS (MURAMIC ACTIO, WALL GLUCOSAMINED, AS WELL AS THE
TOTAL PHOTVOSYNTHETIC BIOMASS C(LIPID GALACTOSE) IF COMPRRED TO THE
MICRIBIOTA GRAZED IN THE FIELC. GRAZING IN THdE LASORATORY AL SO
DEPRESSED THE ALGAE ESTIMATYED AS ALPHA LINOULENIC ACID BUT STIMULATED
THE FASY GROWING ODIAYOMS (20 CaRBCN POLYENJIIC FATTY ACIDS OF THE ALPHA
LINOLENIC SERIES). THE FIELDO-GRAZED MICRCBIOTA SHOWED METABQLIC STRESS
INDICATES 8Y YAE RHIGHER ADENDOSINZI TO ADENTGSINE TRIPHOSPHATE (ATP)
RATIO. THO SYMPATRIC AMPHIPDDS GAMMARUS MUCRONATUS (SAY) AND MELITA
APPENDICULAYA (SAY) BAVING MARKEDLY DIFFERENY MIUTH PARTS WERE SHOWN
TO PARYYVION THE DSTRITAL MICROBIOYA. MELIVTA FEED ON NONPHOTOSYNTHETIC
MICROEBUKARYOTES (LOWERZD TRIGLYCZRIDE GLYCSROL) LEAVING A LARGER TOTAL
BIOMASS (EXTRALTYAZLE LIPID PHOSPHATYZ), PHUTIOSYNTYHETIC BIOMASS (LIPID
GALACTOSZ) WITH GREATER TOTAL METARCLIC ACTYIVEYY ESTIMATED AS THE 4-H
RATE OF PHOSPHDLIPID AND SULFOLIPID SYNTHESIS. BACTERIAL BIOMASS
INCREASED (MURAMIC ACIDs SHORY-BRANCHED aND CIS-VACCENIC FATYY ACIDS)
COMPARED WITH THES DEYRITUS GRAZED BY GAMMARUS. GAMMARUS FEEDS LESS
SPECIFICALLY ON SACTERIA AND PHOTOSYNTHETIC MICROEUKARYQTES. BACTERIA
(MURAMIC aCIC) AND MICRGZUKARYDTES (THS RATIO OF LIPID GLYCESROL TO
LIPIO PHOSPHATE) WERE SIGNIFICANTLY O=ZCREASED. THIS FEEDING PROVOKES
AN INTENSS HMETABOLIC ACTIVITY SPOM THE LOWERED BICMASS THAT IS
REFLECYED IN THE SIGNIFICANTLY HIGHER TOTAL ADFNOSINE HWRUCLEOTIDES,
ATP, AND ADENYLATE ENERGY CHARGE. THE AMPHIPODS FRIM THE FIELD -AND
LASORATORY MICROCISMS SHOWZD SIMILAR ADENYLAYE ENERGY CHARGES AND
NEUTRAL LIPID GLYCZSRIL T3 PHISPHIOLIPIDC RATIO, INDICATING THEIR
NUYRITIONAL STATUS WAS SIMILAR.

SHITHs N.G.s; A.W. BIURQUIN,; S.A. CROW, AND D.5. AHEARN. 1976. EFFECT OF
HEPTACHLOR ON WEXADSCAMS UTILIZATION 3Y SELEZCTED FUNGY. IN: DEVELDPMENTS IN
INDUSYRIAL MICRIBICLGHY, VOL. 17. AMSRICAN INSYITUTE OF BIOLOGICAL SCIENCES,

WASHINGTON, DC. PP. 331-336. (ERL,GY 255).

VARIOUS CONCN OF HZPTACRLOR OISSILVED IN HZXADECANE WERE ADDED YO
CULTURZS OF FUNGI SROWN IN YSAST-NITRCGEN 3ASE PREPARED WITH SYNTHETIC
SEAKATER AND WYTH DZIONIZ:=D JATER. CANDIDA MALTOSA ANO CANDIOA
LIPOLYTICA SHOWE') GRSATESY UYILIZATION GF HEXAJECANE (20-91%) MWHETHER
HEPTACHLOR WAS PRRESENY OPR ABSENY. ISILATES OF PICHIA SPARTINEA,
CLADOSPORIUM SP., CEPHALJISPORIUM SP., 4AND PENICILLIUM SP. ALSO
UTILIZED THE HYDRCCARSON, 2UT TG A LISSER TXTENT. SPSCIES OF -
KLUYVERCMYCES FAILES T2 GROW #ITH HZIXAD:CANT AS A CARSBON SOURCE.
COMPARED WI¥H LOW CINTN, HISH CCONLZN OF HEPTACHLOR APPZAREDR YO HAVE A
SLIGHT STYIMULATINGS SFFeCT SN UTILZAYICN OF HEXADECANE BY C. MALYOSA,

BUT HAD NG EFFICT WJITH C. LIPOLYTICA.

PASE &5



SOMERVILLEy, Co.Cesy L.€C. BUTLER, T.J. LZE, 2. W. SOURJUINy AND J.C. SPAIN.
1583. DEGRADATION OF JET FUEL HYDROCARIONS BY AQUAYIC MICROBIAL COMMUNITIES
(ABSTRACTY. IN: ABSYRACYS OF THE ANNUALN MEITING OF THE AMERICAN

S0C
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EITYYIETY FOR MICRO3ICLOGY 1983. AMERICAN sSJ2CIZTY #QR
RBIOLPOBIOLOSY, WASHINGSTON, O3C. PP. 284. (ZPL,GB 458).

A MIXTURZ OF FIFTEEIN HYDRCCARBONS REPRESENVTATIVE ©F THOSE IN
DISTILLATE JEY FUELS WAS USED TO DETZRMINE WHSTHER DEGRADATION 8Y
NATURAL HMICRCG3IAL COMMUNITIES COULD JAFFECTY THE PERSYISTENCE OF SUCH
FUELS RELEASEZD INTI AGUATIC ENVIRONMINTS. THS MIXTURS INCLUDED HEXANE,
CYCLOHEXANZ, N-HEPTANE, METYHYLCYCLOREXANE, TOLUENE, N-OCTANE,
ETHYLCYCLOHEXANE, P-XYLENE, CUMENE, 1,3,5-TRIMETHYLBENZENE, INDAN,
NAPHTHALENEy; 2-MITHYUNAPHTHALENE, N-TETRADECANZ, AND
233-0OIMETHYLNAPTHTHALENE. THE MIXTURE WAS INCUBATED WITH WATER OR
WATER AND SEDIMENT SUSPENSIONS COLLECTED AT EZSTUARINE AND FRESHWATER
SYTES. DISAPPEARANCE 0OF HYOR3O0CARBIONS WAS MEASURED BY CAPILLARY COLUMN
GAS CHROMATOGRAPHY. CCNTRGL FLASKS WERS STERILIZCD WITH HGCL(2) TO
ESTIMATE LOSSES DUE TO VOLATILIZATION. C(63-C(39) COMPOUNDS VOLATILIZED
QUICKLY. INDAN, NAPTHUIHALENS, AND 2-METHYLNAPHTHALENE WERE MUYCH LESS
VOLATILE AND MWERES BIODEGRADCED RAPIDLY ASTER ANO INITIAL 24H LAG
PERIOD. THE PRESEINCE JF SEODIMENTY AND ITS ASSOCIATED MICROFLODRA
STIMULATED BIGDEGRADATION. ASSAYS 3F TITulL HETEROTROPHS AND
HYOROCARSONOCLASTIC BACTERIA INDICATED AND INIYIAL TOXICITY OF THE
FUSL MIXTURE FOLLOWED BY A STIMULATION OF HYDROCARBON-DEGRADING

BACTERIA.

INgy J.y PuH. PRITCHARD, 4ND AL W. BCURQUIN. 1981. ADAPTION OF NATURAL

ROSIAL POPULATIONS 7O ORGANIC SUBSTRATES (ABSTRACY). INI ABSTRACTS

oF

ANNUAL MEETING OF THE AMERICAN SOCIETY FOQR MICRCBIOLOGY 1980. AMERICAN

IEYY FOR MICRO3IOLAGY, WASHINGYON, GC. PP. 171. (ERL.GB X409).

A STUDY WAS UNDERTAKSN TO DETERMINE WHETHER ADAPYATION TO DEGRADATION
OF SPECIFIC CORGANIC SUBSTRATES JCCURRED IN NATURAL AQUATIC MICROBIAL
POPULATIONS, AND WHETHER THERE WERE THRESHOLD CONCENTRATIONS OF
SUBSTRATE REQUIRE3I FOR ADAPTAYICON. USING LA3ORATCRY WATER/SEDIMENT
SYSTEMS C(£CO-CORES) TAKEN FR3IM AN ISTUARINE SALYMARSH (RANGE PT., FL)
AND A FRESHWATER RIVER (ZSCAMBIA RIVER), ADAPTATION TO 2 MODEL
COMPOUNDS 14-C-PARANITROPHENGL (PNPD AND 16-C-METHYL PARATHION (MPS),
WERE STUDIED. RATES OF MINERALIZATION OF THE TWD COMPOUNDS WERE
MEASURED 38Y 14C0C2) RELEASE WHICH CORRELATEO WITH RATE OF PARENY
COMPOUND DISAPPEARANCE. RIVER PQPULATIONS SHOWED EVIDENCE OF
ADAPTAYION C(INCREASE T2 14CC(2) AFTER SXPCSURE) TO PNP AT
CONCENTRATIONS AS LOw AS o0 PP8 AND TO MPS AT HIGHER CONCENTRATIONS.
SALTHARSH POPULATIONS SHOWZID NG EVIOENCE OF ADAPTAVION TO EITHER
CUMPOUND AT AMY TEST CONCENTRATIONS. SALTMARSH POPULATIONS SHOW:ED NO
EVIDENCE OF ADAPTATION TC EITHER COMPOUND AT ANY TEST CONCENTRATION.
PNP AND MPS UTILIZING SACTSRIA WERE OBTAINEZD IN PURE CULTURE FROM
RYVER SAMPLSS USING SSLZCTIVE ENRICAMENT TECHNIQUEZI. SIMILAR BACTERIA
WERE NIY ISOLAYED SRAIM SALTMARSH SITVES. RESULTS INDICATE THAY
ADAPTATION JCCURS IN CZRTAIN ENVIRONMFNTS ANY MAY BE DEPENDENT ON
SPECIFIC MICROORSANISMS. E.QDEGRAGATIGN RATES 7JBSERVED IN ACTUAL MEDIA
LABORATORY SYSTEMS CAN B8EF AFFECTYSD 8Y CONCENTRATION AND PRIOR
EXPOSURE: THERSFJIRE ACAPT2TIION MUSY 3E CONSIDERED WHEN PREDITING FATE

O0F TOXIC CHEMICALS.



SPAIN, J.C., C.C. SOMERVILLE, T.J. L3IE, L.C. BUTLER, AND A.W. BOURQUIN.
i983. ODEGRADATION OF J:T FUEL HYJROCARB(ONS BY AQUATIC MICROBIAL COMMUNITIES:
AN INTERIM REPORY 23 OCYGBER 1981 TD 30 SEPTEMBER 1932. EPA~500/X-83-059,
UeS. ENVIRONMENTAL PROTECYFION AGENCY, ENVIRINMENTAL RESEARCH LA3QRATORY, GULF
BREEZE, FL. 205pP.

A MODEL FUEL MIXTURE OQF FIFTEZN HYDROCARBINS RZCPR:ISENTATIVE OF THOSE
DISTYILLATYE JEY FUELS WAS USED TO CETSMIN: WHETHER OFEGRANDATION 8Y
NATURAL MICRO3IAL COMMUNITYXES CCULD AFFECT YHE PIRSISTENCE OF SUCH
FUELS RELEASED IN AQUATIC ENVIRONMENTS. THE MIXTURE INCLUDED HEXANE,
CYCLOHEXANE,s N-HEPYANE, METHYLCYCLOHEXANE, TILUENE, N-OCTANE,
ETHYLCYCLOHEXANEs P-XYLENE, CUMENE, TRIMETHYLBSNZENE, INDAN
NAPHTHALENEy N-TETRADECANEs; 23 3-OIMETHYLNAPHTHALENE. THE WATSR SOLUBLE
FRACTION OF THE MGOOEL FUEL WAaS INCUBATED IN SHAKES FLASKS WITH WATER OR
WATER AND SZDIMENY SUSPINSIONS CCLLECTED AT ESTUARINE AND FRESHWATER
SITES. SURFACES FILMS OF THE MOD®L MIXTURE WERS STUDIED UNDER QUIESENT
INCUBATION. THE DISAPPZARANCE OF HYDROCARBINS WAS MEASURED BY
CAPILLARY COLUMN GAS CHRCMATOGRAPHY. CONTROL FLASKS WERE STERILIZED
WITH HGCL(C2) YO ESTIMATE LGSSES DUE 7O ABIOTIC PROCESSES. CL63-C(9)
COMPOUNDS VOLATILIZED QUICKLY. INDAN, NAPHTHALENE, AND
2-METHYLNAPHYHALENS WERF MUCH LESS VOLATILE AND WERS BIODEGRADED FpRrOomM
SOLUTIBN AFTER AND INTIAL 24+ LAG PERIQD. THZ PRESENCE OF SEDIMENT
ASSOCIAYED MICROFLIRA STMULATED OEGRADAYION. BIODEGRADATION WAS NOT AN
IMPORTANT FAYZI PRCCESS OF THE MOD:=L FUEL COMPONENTS IN THE QUIESCENT
TESY. ASSAYS OF TOTAL HEYSRTROPHS AD 4YDROCARONJICLASTIC BACTERIA
INDICATED AN INITIAL TOXICITY OF THE FUIL MIXTURE FOLLOWED BY A
STIMULATION OF HYDROCARBON-DSGRADING BACTERIA. FATI TESTS WERE
REPEATED WITH PSTROLEUM-DERIVED JP—-4. THE SOLUBLE COMPONENTS OF JpP-4
VOLATILIZED T30 RAPIDLY FGR BSIOCSGRADATIIN YO OCCUR. SEDIMENTATION
DRAMATICALLY AFFECTED VTHE FATZ 2F FUEL COMPONENTS WHEN MIXING OF THE
HYORJCARBON AND SEDIMENT LAYERS STUDIEO. SEDIMEZNT ASSOCIATED COMPOUNDS
WERE MORZ RESISTANT YO VOLATILIZATION AND MICROBIAL ATTACK.
SUBSTIYUTED BZINZENES AND N-ALKANES MWERE RADILY BIODEGRADED WHEN NOT
LIMITEDS 8Y EVAPORATION AND SEDIMENTATION. JP~4 DID NOT PROVE TOXIC YO
THE WMICROSIAL COMMUNIYIES COF THZ TEST SYSTEMS, 8UT DID STIMULATE THE
REPLICATON OF HYDRCARBONOCLASTIC BACTERIA.

SPAIN, JIM C., TOY MILKJUS, AND AL W. BOURQUIN. 1981. EFFECTS 0OF ADAPTATION
ON DEGRADATION JF ORGANIC CCMPOUNDS BY NATURAL MICROBIAL POPULATIONS
(ABSTRACY). IN: ABSTRACTS CF THZ ANNUAL MESTING CF THE AMERICAN SOCIETY FOR
KICROBIOLIAGY 1981. AMERICAN SOCIETY *CR MICROBIOLOSY, WASKHINGTON, OC.
(ERL,6B8 X2435).

NATURAL WMICROBIAL POPULATIANS CAN ABAPT YO MORE RAPIDLY DEGRADE
ORGANIC SUBSTRATES SUPPLIED AT tCW CONCENTRATIONS. SUCH ADAPTION
SHOULD 8 CONSIDERED IN JROcR Y2 PREJICT THE FATE OF CERTAIN
XENOBIOTICS IN THE ENVIRONMENY. WE INVESTIGATED VYHE OCCURENCE, EXTENT,
AND DURATION OF ADAPTATION IN AJAYER/SEDIMENT CORES TAKEN AT TEN SITES
IN THE ESCAM3IA RIVER SYSYT:M. RADICLABELED P-NITROPHENDL WAS ADDED 7O
THE CORES AS THE TIST COMPOUND  AND  ASAPYATION WAS DETECYED 8y
COMPARING MINGRALYZATICN RATES IN PRIEXPISED &NJ  UNEXPOSEO CORES.
POPULATIONS FROY &lLL FRISHWATER SITES AJAOTED. NONE OF THE ESTUARINE
IR HMARINE PIPULATIONS ADAPTZD. THS EIXTENT CF ADAPTATION DEPENDED ON
PREEXPISURS CONCENTRATIONS, BUT THE RSLATIONSHIP WAS NOT LINEAR., THE
DURATION CF ACAPTATION WAS TESTED 3Y M ASURING MINIRALIZATION RATES IN
CORES AT VARIJUS INTERVALS iFTER SXPCSURE. ADAPTATIIN WAS MAXIMAL AT
15 DAYS AFTER INITTAL >XPCSURE AND DSCLINED GRADUALLY UNTIL NO  LONGER

-t oa

DeTECTABLE AFTER S50 JAYS.
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SPAIN, JIM C.y P.H. PRITCHARD, AaND A.W. BOURQUIN. 1980. EFFECTS OF
ADAPTATION ON BIOCDEGRADAYION RATES IN SEOIMEINT/WATER CORES FROM ESTUARINE AND
FRESHHATER ENVIRONMENTS. APPL. ENVIRON. MICROBIOL. 40(4)2726-734. (ERL,GB
410).

EXPERIMENTS WERE DEZVISZID TO ODEVYERMINGC WHETHER EXPOSURE TO XEINOBIOTICS
WOULD CAUSE MICROSIAL PJIPULATIONS 70 JEGRACLZ WITH THE COMPOUNDS MQRE
RAPIDLY DURING SUBSEQUENT ZXPOSURES. STUJISS WERE DONE WITH
WATER/SEJDIMENY SYSTEMS (ZCO-CORES) TAKEN FROM A SALY MARSH AND A
RIVER. SYSTEMS WERE TESTED FOR AGAPYATION TO THE MODEL COMPOUNDS
METHYL PARATHION 2ND P-NITROPHENOL. 14C02 RELEASED FROM RADICACTIVE
PARENY COMPOUNDS WAS USED AS & MEASURE QOF MINERALIZATION. RIVER
POPULATIOINS PRE-EXPDSED TO P-NITRIPHENDOL AT CONCENTRATIONS AS LDW AS
60 MG/L OEGRADED THE NITROPHENGOL MUCH FASTER THAN CONTROL POPULATIONS.
RIVER PIPULATIONS PRE-EXPOSEOD YO MTYHYL PARATHYION ALSO ADAPTED TO
DEGRADE THE PESTICIODES MORE RAPIDLY, BUT HIGHER CONCENTRATIONS WERE
REQUIRED. SALT MARSH POPULAYIONS OID NOY ADAPT YO DEGRADE METHYL
PARATHION. P-NITROPHENOL-DEGRAGING BACTEZRIA WERE YISOLATED FROM RIVER
SAMPLES, BUY NOT FROM SALY MARSH SAMPLES. NUMBERS OF
NITROPHENGL~-DEGRADING BACTERIA INCREASED ¢ TO 5 ORDEIRS OF MAGNIYYUDE
DURING ADAPTATION. RESULTS INDECATE THAT THE ABILITY QF POPULAYIONS TO
ADAPY DEPENDS ON THE PRESENCE OF SPECI-IC MICOTRGANISMS.
BIODEGRADAYION RATSS IN LA3ORATORY SYSTEMS CAN BE AFFECTED BY
CONCENTRATION AND PRICR EXPISURES THEREFORE, ADAPTATION MUST 8E
CONSIDERED HWHEN SUCH SYSTEMS ARE USED TO PRZDICY THE FATE OF
XENOBIJTICS IN THE ENVIRONHMENT.

SPAINy, JIM C.s AND P.A. VAN VELO. 1983. ADAPTATION OF NATURAL MICROBIAL
COMMUNITIES YO JEGRADAYION OF XENOBICYIC COMPIUNDS: EFFECTS OF
CONCENTRATION, ENOCULUM, AND CHEMICAL STRUCTURE. AaPPL. EINVIRON. MICROBIOL.

ADAPTION GF MICROBIAL PCPULAYIONS YO DESRADE XENOBIOTIC COMPOUNDS
FASTER AFTER EXPOSURZ TO THE COMPOUND WaS STUDIED IN £CO-CORES.
RADIJLABELED TEST COMPOUNELS WERE BCDEC T3 CORES THAT CONTAINED NATURAL
WATER AND SEDIMENT. ADAPTYATIIN WaS DETECTED 3Y COMPARING
MINERALIZATION RAT:ES OR JISAPPEARANCE OF PARENT CCMPOUND IN
PRE-EXPOSED AND UNSXPCSEJ CORES. MICRO3IAL PIPULATIONS IN PRE-EXPOSED
CGRES FROM A NUMBER OF FRESHWATZIR SAMPLING SIYES GDAPTED T3 DEGRADE
P-NITROPHENGL FASTER:; POPULATIONS FRCM ESTUARINT OR MARINE SITES DID
NOY SHOW ANY INCREASE IN RATES OF ODESRADATION AS A RESULT OF
PRE-ZXPOSURE. ADAPYATIIN WAS MAXIMAL AFTER THD WEEKS AND NOT
DETECYABLE AFTER SIX WESKS. A THRESHOLD CONCENTRATION OF 10 PPB  WAS
NOYED, BELOW WHICH NO ADAPTATION WAS OETEZCYED. WITH CONCENTRATIONS OF
20 YO 100 Pp8, THE BIOODEGRADATION RATES IN PRE-EXPISED CIRES WIRE MUCH
HIGHER THAN IN CONTROL C3R:ZS AND WERZ PROPORTIONAL YO RESPIKE
CONCENTRATION. IN ADDITYION, TRIFLURALIN, 2,4-DIYICHLORJIPHENOXYACETIC
ACID (25;4-2) AND P-CRESOL WERE YeSTED VO DEIVEZRMINE WHETHER
PRE-—EXPOSURE AFFECTFD SU3SZQUENT AICGDEGRACATION. MICROSIAL POPULATIONS
DIO NOT ADAPT TO YRIFLURALIN. ADAPYATION TO 2,4-D WAS SIMILAR 70 THAT
WITH NITIPHENOL. P-CRESCL WAS MINERALIZED RAPIDLY IN BITH PRE-EXPOSURE

AND UNEXPOSED PCPULATIONS.



VAN VELD, P.A.y AND3 J.C. SPAIN. 1983. SIODIGRASATION OF METHYLPARATHION,
P-NITROPHENOL, AND P-CRESOL IN TYHREZ TYPES O0F LABORATORY TEST SYSTEMS
(ABSTRACT). INI ABSTRACYS CF THE ANNUAL MZETING OF THE MAZRICAMERICAEN
SOCEITVYIETY FOR MICRONBIOLOGY, 1983. AMERICAN SOCIESTY FOR MICROBIOLOGY,
HASHIGNGTON, DC. PP, 266. (cRL,GB 459).

THREE TYPES OF LABORATORY TEST SYSTEM WERE USEZD YO HMEASURE THE
BIODEGRADATION GF METHYL PARATAIIN (MP)y P-NITRIPHENOL (PNP), AND
P-CRESOL TO ASSESS THE EFFECT 3F SYSTEM DESIGN ON THE DEGRADATICN AND
FATE OF SUCH CIMPOUNDS. SHAKE FLASKS CONTAINING WATER OR
WATER/SEDIMENT SLURRIES AND INTACT CORES WITH WATER AND SEDIMENT WERE
PREPARED HITH ESTUARINE WATER &NO SEDIMENT. RADJDICLABELED TEST
COMPOUNDS (200 UG/L) WERE ADDED 7O €EACH TEST SYSTEM AND DISAPPEARANCE
OF THE PARENT COMPOUNDS WAS MEASURED BY HIGH-PRESSURE LIQUID
CHROMATOGRAPHY OR GAS-LIQUID CHROMATOGRAPHY. DEGRADAYION 0OF MP AND PNP
WAS FASTEST IN ECOCCRES AND SLGWEST IN WATER FLASKS. IN MOST CASES,
DEGRADATION OF PNP IN FLASKS WAS NEGLIGIBLE. P-CRESOL DISAPPEARED
RAPIDLY IN ALL SYSTEMS AFTER A VARIABLE ULAG PERIOD. THE RESULTS
SUGGZST THAT FOR SOME COMPOUNDS THAT CAN 3E TRANSFORMED BY REDUCTIVE
AS WELL AS OXYDATIVE PATHMWAYS, DEGRADATION MAY BE ASTER IN SYSTEMS
WITH UNDISTURSED SEDIMENTS. FOR P-CRESOL THZ PRESENCE OF SEDIMENT 1IN
THE TEST SYSTEM SE:ZMS TO BE LESS IMPORYTLNT.

VAN VELD, P.A., AND J.C. SPAIN. 1983. OEGRADATION GF SELECTYED XENOBIOTIC
COMPOUNDS IN THREZ YYPES JIF AQUAYIC TZST SYSTEMS. CHZIMISPHERT.
12(9/10)1291-1305. <(ERL,GB x78).

YHE BIODEGRADATICN RATES OF P-NITRIOPHENOL, METHYL PARATHION AaND
P—CRESOL WERE COMPARED IN TYESY SYSTEMS COMPOSED OF SZIDIMEINTY AND WATER
COLLECTED FROM VARIOUS ESTUARINE SITES. P-NITROPHENOL AND METHYL
PARATHION DEGRADATION WAS FASTEST IN INTACT SEDIMENT/WATER CORES
FOLLOWED BY SEDIMENT-WATER SHAKE FLASKS aND SLOWEST IN WATER SHAKE
FLASKS. P-CRESOL DSGRADED RAPIDLY IN ALL TEST SYSYEMS. THE
APPLICABLYILIYY OF A FIRST-CORIER KINETIC MOGIEL VO DESCRIBE THE
DEGRADATION OQF TYHESE CCMPOUNDS WAS EXAMINED.

PAGE 9



WALKER, WILLYAM W. 1978. INSECTICIDZ PERSISTENCZ IN NATURAL SEAWATER AS
AFFECYED BY SALINITYY, TEMPERATURE, AND STERILITY. EPA-600/3-79-044, U.S.
ENVIRONMENYAL PROTECYION AGENCY, ENVIRONMEINVAL RESZARCH LABORATORY, GULF
BREEZZy FL. 25P.

THE EFFECT OF TEMPZRATURS, SALINITY, AND STERILITY ON THE ODEGRADATION
OF MALATHION, PARATHION, MITHYL PARATHION, DIAZINCN, AND METHOXYCHLOR
IN FRESH AND ESTUARINE WATZR HAS BTEN DITZRMINED UNDER CONTROLLED
LABORATORY CONJDITIONS. SURFACE WATER SAMPLES OF 1, 10, 20, AND 2% PPT
SALINITY WERZ AMENDED WIYH THE ASCVE INSECYICIDES AND YNCUBAYED IN THE
BARK AY 30, 20, AND 10 DZGREES C UNDER STERILZ AND NONSTERILE
CONDITIONS. INSSCYICIDE ABATIMENY WAS FOLLOWZD 8Y EZLECYRON-CAPTURE
GAS—-LIQUID CHROMATOGRAPHRIC TICHNIQUES. NO SIGNIFICANT DIFFERENCES
BETWEEN STERILZI AND NONSTERILE TREATMENTS WERE O3SEZRVED FOR ANY OF THE
INSECTICIDES STUDIESy WHILE THE EFFZCY OF INCREASING TEMPERATURE WAS
HIGHLY SIGNIFICANT WITH REGARD TO INCREASED DEGRADATION OF MALATHION,
PARATHION, METHYL PARATHION, AND DOILAZINON. METHOXYCHLOR REFLECTED THE
RECALCITRANCE CHARACYERISTIC OF ThHZ CHLORINATED HYODROCARBON
INSECTICIDES THROUGHOUY 84 DAYS ON INCUBATION AND WAS NOT
SIGNYFICANYLY AFFECTSOL BY SALINITY, TEMPERATURE, OR STERILITY.
SALINITY CSFFECTS WERE VARIED AMONG THZ FOUR JRGANOPHOSPHATES, BEING
HIGHLY SIGNYIFICANY FOR MALATHION AND DIAZINON, SIGNIFICANY F3R METHYL
PARATHION, AND NOT SIGNIFICANT FOR PARAYAION.

WHITEy D.C.y R.J. 30BBIE, J.S. NICKELSy S.0. FAZIO, AND W.M. ODAVIS. 1980.
NONSELECTIVE BIOCHEMICAL METHODS FOR THE DETERMINATION OF FUNGAL MASS AND
COMMUNIYY STRUCTURE IN ISTUARINEZ DETRITAL MICROFLIRA. B0V. MAR.
23(4):239-250. (ERL,6G8 X128).

ASSAY OF LIPYID AND C:sLEL WALL COMPONENTS CAN READILY PROVIDE
DIFFERENTIATICON IN RECIPRCCAL MIXTURES OF 3ACTEIRIA AND FUNGAL
HONODCULTURES. TO T:235T NATURAL MICROBIAL ASSEMBLIES, SMALL PLASTIC
SHEETS WERE £XPOSZ3 IN A SUBTROPICAL ESTUARY. THET SHEETS WERE THEN
TRANSFERRED YO A LABORATORY WHERZ ITSTUARINE ENVIROGNMENTS THAT INHIBIY
PROKARYCTIC GROWTH AND SVIMULATED FUNGAL GROWTH wEQE COMPARED WITH anND
ENVIRONMENT MWHERE CSUKARYITIC GROWTH WAS INKIPIVED AND PROKARYOTIC
GROWTH WAS STIMULATEOD. THE MORPHOLIGY DETERMINED BY SCANNING ELECTRON
MICRASCOPY SHOWED TYPICAL MYCZLIAL NETWORKS WHERE SUKARYOTIC GROWTH
WAS STIMULATED AND NOWZ WHERZ INHI3ITED. THE STIMULATION OF ZUKARYOTIC
GROWTH PRODUCED & GREATER 3IOMASS MEASURED IN TERMS OF LIPID
PHOSPHATE, RESPIRAYGRY ACTIVITY OR EXTRACTABLE ADENOSINE NUCLEOTIDES,
BUY HITH A SLOWER SYNTHESIS JF PHOSPHOLIPIDS AND ONA AND A SMALLER
CONCENYRAYION ON MURAMAIC ACID (A& UNIQUZ PRIKARYOTE WALL COMPONENT).
“YHE STIMULATION OF EUKARYCTIC GROWTH INCREASED THE PAYE QF SULPHOLIPID
SYNTHESIS RELATIVE T3 ONA OR PHOSPACLIPID SYNVHESIS.
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WHITE, DAVIOD C. 1982. 3IOCASMICAL DSVERMINATION OF BIOMASS AND COMMUNITY
STRUCTURE OF ESTUARINE D=ZTRITAL AND SESOIMEINTARY MICROBIOTA. IN: IMPACTY OF
XENOBIOTIC CHEMICALS ON MICRCBIAL SCOSYSTEMS, U.S. FISH WILDL. SERV. TECH.
PAP. NO. 107. U.S. FISH ANC WILDLIF:z SERVICZ, WASHINGYON, 0OC. PP, 22-28.
(ERLH,6B X3735).

SEDIMENTARY MICROBIAL BIOMASS, MSTABILIC ACZTIVIYY, NUTRITIONAL STAYUS,
AND COMMUNITY STRUCTURS WERE DSVYSRMINED 3Y THE ANALYSIS OF EXTRACTRBLE
LIPIDS AND HYDROLYSIS PRODUCTYS OF THE LIPID EXTRACTED RESIDUE. THESE
MEYHODS HAVZ BEEN VALIDATEID BY 2aNALYSIS C= MIXVYURES OF MICROBIAL
MONOCULTURESS 3Y CIOMPARISONS WITH MONQCULTURES ISOLATED FROM MICROSIAL
ASSEMBLIES: BY SCANNING cLSCTYRON MICROSCOPIC ANALYSIS OF DETRITAL
MICROBIAL ASSEZM3LYES MANIPULATED WITH ANTIBIOTICS, NUTRIENTS, AND
LIGHY; AND BY MEASUREMENTS OF THE EFFECTS OF GRAZING 8Y SELECTIVE
DEPOSIY FEEJING INVERTEBRATES. YTHESE METHOOS HAVE SHOWN THAT #MG/L
CONCENTRATIONS OF XENOSIOVICS IN FLUIDS USED IN OIL A&ND GAS MELL
DRILLING SIGHIFICANTLY MCDIFY THE BICQMASS AND COMMUNITY STRUCTURE OF
MICROBIAL ASSEM3LIES COLINIZING MARINEZ SAND. SUCH METHOOS ENABLE
ESTIMAYION OF VALIQITY OF THZ USZ OF MICROCOSM TEST SYSTEMS IN
PREDICYING THE IMPACTS OF XENOSIOYICS IN THE FITLD. THESE METHOODS
COULD GREATLY STRENGTHEIN THE LZGAL APPLICA3LILITY OF THE DRTA FOR USE
8Y REGULATYORY AGENCIZS IN PROT-CTION ESTUARINE ECOSYSTEMS.

WHIYEy DAVIO C.ys RCBERT He FINDLAY, STEVEN 0. FAZIC, RCNALD J. S0BBIE, JANET
Se MNICKELSy WILLIAM M. OAVIS, GLEN A. SMITH, AND ROBZRT F. MARTZI. 1980.
EFFECTS OF 3IOTURBATION AND PRECATICN BY MELLITA QUINQUIESPERFORATA ON
SEDIMENTARY MICRCBIAL COMMUNITY SYRUCTURE. IN! ESTUARINET PERSPECTIVES.
VICTOR S. KENNEDY, EDITCR, ACADEMIC PREZSSs NEW VYDRK, NY. PP. 163-171.
{ERL,GB X1233.

PROCESSING OF SAND 8Y SAND DOLLARS (ZCAINDOERMATA: MELLITA
QUINQUIESPZRFORATA) RESULYED IN MCIOIFICATION OF THE BSENTHIC MICROBIAL
COMMUNITY WITHQUY A SIGNIFICANT SFFECT CN GRJISS NUTRIFNY BALANCES.
MEASURZS GF CELLULAR AND MEZMIRANE 3I0MASS (TOTAL ADENOSINE
NUCLECTIDES, LIPID PHOSPHATE AND CHLORJIPHYLL &) WERE CSSSENTIALY
UNCHANGED. MURAMIC ACID CCNCENTRATION AND THYMIDINT INCORPORATION INTO
DNAy WHICH ARE MEASURES 0OF PROKARY3ITIC BIOMASS AND ACTIVITY, REMAINED
UNCHANGE. TOTAL MEZTASCLIC ACYIVITY, MEASURED AS ACETATE INCORPORATION
INTO LIPID, WAS UNCHANGED. LIPID GLYCEROL AND THE INOSITOL AND
GLUCOSAMINS REMAINING IN THE EXTRACTED RZSIDUE WERE REDUCED IN THE
PROCESSED SEDIMENT, A4S WAS SULPHAGLIPID BIOGSYNTYHESIS. FATTY aCIOS
CHARACTYERISTIC OF PRIKARYOTES WSRZ ENRICHED WHEREAS “ATYYY ACIDS
CHARACTERISTIC OF MICRDZUKARYODOTES DZCREASTD IN PROCESSED SANDS. THE
SAME WAS TRUS F0R THT LIPIJ MEUTRAL CARSCHYDIRATES. EXAMINATION OF
METOFAUNA SHOWED SIGNIFICANT RSDUCTION IN FORAMINIFERA,; SUGGESTING
THAY SAND OOLLARS ARE SELECTIV= PR:ZDATORS FOR A PORTION CF THE
NONPHOYOSYNYHETIC #ICROSUKARYOTVES, HAVING LIVTLE EFFICY ON THE BIOWMASS
OR METABOLIC ACTIVITY JF B:iNTHIC PRCKARYOT™S.
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WHITEs DAVID C.y JANET S. NICKELS, MICHAEL J. GZHRON, JEFFREY H. PARKER,
ROBERY F. MARTZ, AND NIRMAN L. RICHARDS. IN PREP. 3IOCHEMICAL MEASURES OF
CORAL HMEYABOLIC ACVYIVITY, NUTRITIONAL STATUS AND MICRISIAL INFECTION WITH
EXPOSURE 7O CGIL AND GAS MWILL DRILLING FLUIDS. (ERL,G3 X39%94).

THE REEF BUILDING CTCORAL MONTASTREA ANNULARUS WAS EXPOISED CONTINUOUSLY
TQ SUSPENSIONS OF OIL AND GAS-WELL DJRILLING FLUIDS AT CONCENTRATIONS
O0F (.1 ML LITER (-1), C.0! ML LITZIR (-1)s AND 0.001 ML LIYER (-1) IN
FLOWING SEAWATER AT THE U.S. NAVAL STAGE I PLATFORM (30 DEGREES 7.5 ~
Ny, 85 DEGREES 46.37 W). AFTER 5 WEZIKS EXPOSURE, CORAL FRAGMENTS OF 30
TO 60 CM SQUARED SURFACE AREN WERE BRCKEN JFF, RINSED IN STAWATER, AND
EXTRACYED IN A CNE-PHASE CHLIROFORM-METHANOL SEAWATER <SXTRACYT AND
RETURNEZD 70O THZ LASORATORY. IN THAE LABORATORYs THE EXTRACTION WAS
COWMPLETED 4ANO THE LIPIOS WERZ ANALYZSED FOR THEIR PHOSPHOLIPID CONTENT,
ALKYL FATTY ACID CIMPOSITION, AND NEUTRAL LIPID TRIGLYCERIDE GLYCEROL.
THE AQUEGUS PHASE WAS ANALYZFED FOR FRET AMINO ACID COMPOSITION.
BIOCHEMICAL EVIOENCE OF STR:ESS WAS REFLECTED IN THE CESSATION OF
GROWYH AS MEASURED IN DEPRESSED JIACYL PHDSPHOLIPID. DETAILED ANALYSIS
OF TYTHE ACYL FATYY ACID COMPOSITION BY CAPYLLARY GAS CHRONATOGRAPHY
SHOWED CHANGES IN POLYENDIC FATTY ACIDS SUGSGESTING POSSIBLE CHANGES IN
THE METABOLISM OF THE FATTY ACIOS INDUCED BY THE EXPOSURE TO THE
ODRILLING FLUIDS. TYHERE WAS NO SIGNIFICANT EFFECY OGN THE LEVEL OF
TRIGLYCERIDE GLYCEROL. THE CORAL ALSO SHOWED INCREASED LEVELS OF THE
FREE ASPARTIC ACID AND A OQSE-RSSPONSZ RELAYED DECREASE IN THE FREE
GLUTAMIC ACID WITH EXPOSURE. THIS EVIOENCE SUGGESTS THAT BIOCHEMICAL
ANALYSZIS OF METABQLIC ACTIVITY AND NUTRITIJINAL SYATUS MAY BE USEFUL AS
MARKERS FOR POLLUYTION INDUCED CHANGES IN RZEF 3UILOING CORALS AND THUS
FOR MONIYORING CORAL REEFS.
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WILKES, FRANK 6. 1973. LA3ZCRATERY MICROCOSMS FOR USE IN DETVERKINING
POLLUYANT STRESS. IN: AQUATYIC POLLUTANTS: TRANSFURMATION AND BI0LOGICAL
EFFECTS. O. HUTZINGER, I.H. VAN LELYVELD, AND B.C.Je. I0ETENAN, EDITORS,
PERGAMON PRESS, NEW YORK, NY. PP. 303-320. (ERL.GB 357).

THE GOAL OF THIS RESEARCH IS TO DEVELOP A NUMBER OF TESTS THAT HILL
YIELD INFORMATION ABOUY DIFFERZNY PROCESSES AND HECHANISMS WITHIN
ESTUARINE ECOSYSTEMS: TESTS THAT HILL EXAMINE THE NON-BIOLOGICAL AND
THE BIOLOSYCAL, THE FATE AND YHE ZFFECTS. THESE TSSTS MAY BE TERMED
“MICROLCOSMS HAVE BZIEN DEFINZID AS MINIATURE ECOSYSTEMS CONTAINING
COMPONENTS AND PROCESSES NECESSARY YO INVESTYIGATE SPECIFIC DRIGINS,
FLOWSy FATES, AND/OR EFFECTS OF MATERIALS IN THE ENVIRONMENT (20).
MICROCOSMS ARE USED T3 REPRESENT SEGMENTS OF THE ENVIRONMENT AND TO
INTEGRAYE THOSE INTERACTIONS AMONG ECOSYSTEM PROCESSES AND COMPONENTS
NGV OBTAINABLE IN SINGLE SPECISES EXPEIRIMENYS. TESTS DESCRIBED IN THIS
OISCUSSION ¥3CUS ON PARTICULAR PROCESSES &ND PARTICULAR COMPONENTS OF
THE ESVUARINE EZNVIRONMENT, I.E., PIRVICULAR SUB-UNITS OF THE ESTUARINE
ECOSYSYEM. ALL TESTS ARE NOT APPLICASLE TC ALL COMPOUNDS. 8Y
SELECTIVELY CHODOSING YESTS ON THE BASIS 0F THE COMPIUND IN QUESTION
AND THE INFORMATION DESIRED, IY WILL 83 POSSIBLE TO DEVELOP
INFORMATION APPLICABLE TO X PARTICULAR COMPOUND &ND THE PROBLEN AT
HAND. FIG.6 DEPILYS AN ARRAY GF SUCH TESTS. TYHE TESTS VARY IN
COMPLEXYITY. THEY ALSO VARY AS YO THE DIFFERENT POINTS, COMPUNENTS, aND
PROCESSES IN THE ECOSYSYEM IN WHICH THEY FQOCUS. THEREFORE, OEPENDING
ON THE INFORMAYION NEEDED, ANY NUMBRER DR COMBINATION OF THESE TESTS
MAY BE SELECTSD YO FORM B PROYOCCL DESIGNZD T3 PROVIDE THE REQUIRED
INFORMATICN. FURTHER RELATIONSHIPS AMONG THESE TESTS HAVE BEEN
PREVIOUSLY DOZSCRIBED (21). THE O0BJECTIVE IN DEVELOPING THESE
TECHNIQUES IS TO PROVIDE THE AGENCY WITH METHODS T3 JBTAIN INFORMATION
NECESSARY FOR ITS REGULATORY ACYIVIVIZS. YHE TESTS THEMSELVES MAY 8E
USED AS PART OF A SCREENING PROCESS OR PROTOCOL FOR THE IDENTIFICATION
OF POTENYIALLY HAZARDOUS COMPOUNDS. DAYA FROM THEST TYESTS WILL BE USED
IN THE ESTABLISHMENT OF MWATER QUALITY CRITERIA, TVOXIC SUBSTANCE
PROTICOLS, PESTICIOE REGISYRATION GUIDZLINES, IFFLUENT GUIDELINES, AND
OCEAN-JUMPING GUIDELINES.



