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TITLE: The Environmental Health Implications of Aerobic and
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PRINCIPAI, INVESTIGATOR: Dr. Chun C. Lee (SSN 521-52-6704)
INSTITUTION: New York University Medical Center
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DURATION OF PROPOSED WORK: January 1, 1979 through December 31, 1979

TOTAL AMOUNT REQUESTED: $31,080

Thun Chi Lee ﬁerril Exsenbud

Research Scientist : Associate Director
Institute of Environmental Institute “of Environmental
Medicine Medicine

New York University Medical *  New York University Medical
Center Center

Tuxedo, New York 10987 ) Tuxedo, New York 10987

Rorton Nelson, mrect.or '.rhmu.A. thgerald Mrector
Institute of Environmental . 0ffice of Grants Administration
Mcdicine : and Institutional Studies
New York University Medical 550 First Avenue

Center New York, New York 10016

550 First Avenue
New York, New York 10016

MONS 012660



T LT TR

' Health Implications of Aerobic and An
agrobic Decomposition. of Polychlorinat
¥, TPRINCIPAC INVESTIGATOR “Biphenyls (Pf

in_the Hudson Estuarl
¥. TA. NANME “(Last, First, Ini:ial)
Lec, Chun C.
37778, TT171E OF POSITION
) Research Scientist and Adjunct
_Assistant Professor

.

e i~

7. TC. MAILING ADDRESS (Street, cny."'“‘

P.0. Box 817
Tuxedo NY 10987

State, 2ip Code)

BT T §0CIAL SECURITY No.
521-52-6704

XD, TDEGREE
" Ph.D. _
3.F. T TELYPHONE NUMBER
. _.AC (914)351-4229 Exr.

e i e S

o T0_PE_COMPLETED BY RESPONS
. A'rn.xc.m ORGANIZATIONS (S)
Institute of Environmental Medicine
RBYU Medical Center
550 lst Ave., New York NY 10016
IRS £ 135562309

m. TI1i8, AND FELEPRONE NO. OF

OFFICIAL (S) SIGNING FOR APPLICANT
oacmzugox T.A. Fitzgerald, Director

" MEW YORK STATE .
HEALTH RESEARCH COUNCIL
GRANT -APPLICATION

SECTION I

Y0~ BECOMPLETED BY
Y. TIILE OF PROPOSAL™ ¥he Environméntal;

7. RESFARCH INVOLVING BUMAN SUBJECTS

TR TIDENTIFY ORGANIZATIONAL COMSONENT 10—~

PRIORITY AREA 4. 7
LAST RAME _ ree.

SOCIAL SECURITY ¢
_521-52-6704_

RfNCIPAL xNvEsnsA‘F‘f"”' o
7.6, "DEPARTMENT, SERVICE, LABOBAIOR‘I

OR EQUIVALENT Lab. for Environment:
- Btudies, Inst. of Environmental

_.Medicine, NYU Medical Center

MAJOR SUBDIVISION
- .Medical Center ) '
3.7DATES OF PROPOSED PKOJECT PERTOD (THTS
Amxcm:cu)

_FronJdan.l, 79‘1’hrouLDec. 31, 1979

ed
Bs)
vz. "

.~ TOTAL DIRECT 5. DIRECT COSTS -

- COSTS POR PERIOD REQUESTED FOR PIRST

-IN ITEM 3 12-MONTE PERIOD
531,080 - $32,080 _

€. PERFORMANCY sxrﬁ sy

-A. Primary Site A.J. ..1.-?9}.!.,!-‘!333,,_-
. ) e LN
B. NEW YORK STATE T T
. SENATORIAL DISTRICT NUMBERX_26
. €. NEW YORKX STATE

_ASSEMBLY DISTRICT NUMBER 65  _

A. X _No B.___ Yes-ipproved:

Date
c. __Yes-Pending Review
LBL’ AD.‘II‘TIS’I"L\TIVE AU"‘HORI‘I" .
10, NAME, “T1713, ADDRESS, AND TELEPHONT NO.
OF QFFICIAL IN BUSINESS OFVICZ WRO ’
.. SHOULD ALSO BE NOTIFIFD I? AN AWARD IS MADZ.
John N. Ballow, Vice President for FPinance

TELEPHONE NUMBER 212 679-3200 ext. 3611

o ———

RECZIVE CREDIT FOR INSTIYUTIONAL CRANT
(Sﬁ DIS"RUCTIONS)

g{ 1580f S*®5e, Aduinistration & In-

oxz m (9).212_679-3200 2235 |

i+ c).'vxe SCATION AND ACCEZTANGZ. ~WE, THE UNDERSIGNZD, GERTIFY THAT THE STATSGINS
BEREIN ARE TRUXZ AND COMPLETE TO THE BEST OF OUR XNOWLEDGS AND ACCYPT, AS 70 ANY

CRAKT AWARDED, THE OBLICATION TO COMPLY
AND_CONDITIONS IN EFFECT AT THE TIME OF

FICNATUKES TTTT AL T SIGNATURE OF PERSON NAMED IN ITEM 2.4, | T DATE T
(SICNATURES REQUIRED ON BACH : Ry
COPY. USE DARK INK. "PEK" C.lotee IR 1. 4
SIGNATURES NOT ACCEFTABLE.) B."” SICRATUKE OF PERSCN NAGED TF T 9. DATE
/—-ﬂ‘__,{({ C_ .

(WOTE:

st the end of reseerch plan)

Principal {nvestigator ::ust also ytofeu and sign profeulonal assurscce

01 New York Universit

ty Medical _Center

-

@ITH NYS BEALTH RESEARCH COU\‘CIL TEXMS
THE_AWARD.
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Priority Area 8 _ 7

Last Namc = Leé

. Section I ’ 80c17l churity y -

R!’SEARCH OBJECTIVES 321-52- 670‘

NAME AND ADDRESS OF M’PLICI\NT ORGANIZATION

New York University Medical Center, Inst. of Enleonmental Medicine
550 First Avenue, New York. New York 10016

— e e e e ey e e o e s,

K]
NAME, $OCIAL SECURITY NUMBER, OFFICIAL TITLE, AND DEPARTMENT OF ALIL PWLSS](NAL '
PERSONNEL ENGAGED ON PROJECT, BEGINNING WITH PRINCIPAL INVESTIGATOR

Chun C. Lec, Ph.D., 521-352-6704, Research Scientist and Adjunct
Assistant Professor, Laboratory for Environmental Studies,
Institute of an;ronmental Medicine, NYU Medical Center
(914)351-5419

Theo. J. Kneip, Ph.D., 031-36~5155, Deputy Director, Laboratory
for Environmental Studies, Institute of Environmental Medicine,
NYU Medical Center . .

Joscph O'Connor, Ph.D., 01l1- 34 2794, Assistant D;rector, Labora-
tory for Environmental Studies, Institute of Environmental
Mcdicine, NYU Medical Center

TI7LE OF PROJECT: THE ENVIRONMENTAL HEALTH IMPLICATIONS OF AEROBIC
. AND ANAEROBIC DECOMPOSITION OF POLYCHLORINATED
BIPHENYLS (PCBs) IN THE HUDSON ESTUARY
. | o

. .

-

It is known that PCBs recovered from environmental samples (e.g.,
water, sediments and organisms) are different from commercially

roduced products by having an increased abundance of isomers of
ﬁigh chlorine content; isomers of low chlorine content are

. readily metabolized by organisms at lower trophic levels, or are

otherwise degraded in the environment. It i1s also known that PCB
isomers containing 50% or more chlorine are less active, biologi-
cally, than the lower chlorinated isomers, hence those isomers
having high chlorine content may be less toxic. Consequently,
the health risk from environmental accumulations of PCBs may
change with time because of differences in the degradation

rate. This study is proposed to investigate the mode and rates
of PCB degradation (Aroclor 1221, 1016, 1242 and 1254) by

aguatic and estuarine fungi and anaerobic bacteria, and to assay
the relative toxicity of the PCB mixture remaining after micro-
bial action against some key Hudson River organisms.

-
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ErovECT CoNTROL) e
' Priority Area N
Last Name_ lo© m"“'_ e
Social Security # 521 -52-6704
LERC # (office use only)_ S
Type of Applicatibn: *_ Total Direct Costs Requested:
X _New . : - wirst Year $ $31,080_.
_XReocwal of HRC # o Total N.A. .

o o i s S D S

Dete Subatrted November 1, 1978
Principal Investigator_Chun C. Lee, Ph.D. -

Applicant Institution New York University Medical Center

——— s s = a — e e ——

h“.nh Institution Ipststute of Environmental Medicine, NYU Med. Center

Ira s':—éaadm;;x‘— As;fs;;ar;é-ﬁirector, ofﬁce of Grants

Grant Hﬁﬂﬂz“‘.,......._AﬂminLﬂrra.f.ion_x...lnsti.tnti_oqal Qtuc‘.igs-.~112-679-.3200 X2233
nane pho

‘title of ?toposal:'rhe Environmental Health Implications of Aerobic and

Anaerobic Decomposxtion of Polychlonnated Biphonylc

— e -

(PCBs) in the Hudson Estuary

DO. NOT WRITE BELOW THIS LINE _

e o B¢y o A et e 1 - ot s i e g = ey

fe!nle.tms.s,s_.v.-_i.i_ée.tieﬂ

- (5) Principal Investigatof
Assurance (Statement and .

(1) Proper Signatures

—— oy o

Agreezent (HKC-23)
‘ (6) Progress Report (Renewal)

(3) Protection of Buman T -
Subjects (BRC-1) (7) 1Invention Report (HRC-21) __
(4) Protection of Labox- (8) Annual Invention e
- atory Animals (Letter) Statement (HRC~22)
Dats leceived__*“____,____;“__.~___‘ Date levieﬁed_,_m'._

MONS 012663



DETAILED BUDGET FOR FIRST 12-¥ONTH PERIOD '

($)

(2)

(o))

18]

)

()

L0

™

o . PRIORIYVY AREA '
SECTION 11

last Name_

PRIVIIEGED COMMUNICATION

" Soclal Security

2 OF TDE

PERSONNEL TITLE OF 'POSITION " . OR BFFORT

G oy -

P o P _C,. Lee_, -

.M, 0 Connoxr _Tec! 1 Adv -
—T. Xoeip_ .  -Techni cal_advisor - X
—.THA ... _Secretarial Help = "~ _ _20%
——TBB. ... JdphOrxatory Assist, ~100%

P U S URPRS

~€)  Scbiocal

CONSULTANT COSTS

s S s " o A = A s S < b 8 e e

Lee

7

e aa o~ o ———

L

—~—— -
i -

0521-52-6304

~AMOUNT REQUESTED
FRINGE
SALARY RATZ 2 - TOTAL
20.5%"to 8/31/79

e -

EVICTEY
L ‘\

T . . (2) sabrotal §7 a-
EQUIPMENT_ yarviable.shaker. $ 500

—— . —— e s

—— L re ee e e

e L A S S e 4 e S b A B 7 B S b

e —— a——

T T T T T e Y Sabtoeal

supPLIES hemigals, reaqents, media suoplies,

.L
~.labelled and. ynlabelled PCRs N -

Jantine,qlasswa.m and_solvents

— a—

~Chromatographic. ,supplies;.g@s.w.‘,.cglum._
Miscellancous supplies . “), o
Subtotal
TRAVEL, :
——— RTANRY AN _ODE dmsunmatinc-.wL_
—for—travel to._copsnl uLth..cpll.eao.ue&

aoor e -ARANG vRLEL R rk..
~aning e {57 Sabtotal

PATIFNT COSTS,

e b ot A s T Bt i

e o e e i 8- s

PR——— e e 800 e s

{67 subtotal

- -

OTHER EXYENSES (nsrm)_oynxmn,_uia-nt.tbtm

e e et o e

(7_) Subtotal
ALY DIRECT COSTSesseeesoerovavoracssoscossrsssesTOTAL

‘Page 3

-~

103

gl\ .afters 9/1/79

322,996

SO+ L

8500

$3.900 .

'8 _ano__

$4,184
$31.080
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SECTION IX

Priority Area #_ 7
Last Name_Lee

BUDGET ESTIMATES FOR FUTURE YEARS

DIRECT COSTS ONLY (Omit Cents)*

Description

o e i 7 4 e B g g AR e A T 1 e AP e
——— -

(1) Personnel Costs, inclzding frlinge begefits

(2) Coosultant Costs (Include fees, travel, stc.)

e e o A 1 A AL £ T i e M e e e o e o

(3) ZEquipment

o v it ot S e o8 A A e, St sy

(4) Supplies

e ¢ o o s S i A e e e o A

* (5) Travel

D
e e e e S G -

(6) Patient Costs

——— o = vy A

(7) - Other Expeunses

——— it wme—.

TOTAL DIRECT COSTS
RFMARKS:

{overhead 15% of total) .

. 831,080

Justify all coets for the first year for vhich the need may not be obvious.

Social Securicy ¢
22]=52-6704._ .

Pirst Year
(Same As.
Detailed Budget

©n Page 3 Second_Year

$22,996 ..

s i i ey

v

LGS Y

For future years, justify equipuent costs, as well as any siguificant change in
any other category. (Use continuation page if needed.)

Five hundred dollars §s requested for the purchase of a small
variable shaker assembly for the gkowth of fungal and bacterial

cultures.
Institute.

This piece of equipment is not available at the

WOTE: Completion of these columns does not obligate the NYS Health Research
Council to future funding. An spplication for renewval must be filed each year.

Page 4
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Priority dxea #_7 == &

last Nane_tee . "~
: SECTION 11 -
s . Social Securicy #
~521-52-6704_

v, A LS e st ¥ A L e > Y A BT AT L e A eh @ e mee e el = amne

-OTHER RESEARCH SUPPORT

List 811 resesrch support for each {ndividual including requests now
being considered, as well as any proposals being planned, regardless of
gevelance to this applicstion. Include also current or pending contracts,
fellowship awards, research career program awards, training graats,
regardless of the source of support. Include title of project, funding
source, amount of support, and investigator's time commi:men:. List grant
pcaber(s) for all current support.

support for Lee . . . : e

" Current: New York State DEC - Monitoring of PCBs in the Hudson Riv
June 1, 1978 - May 31, 1979 $44,000. 20 ¢ of time. er

New Yotk University Mediéal Center Institutional - The
e Anaerobic Degradation of PCBs by Aquatic and Estuarine
Bacteria. July 1978 < March 1979. §5,000, no salaries.

Pending: New York State ERDA - fower Plant Simulétor Studies
Dccember 1, 1978 ~ November 30, 1979 $90,000. 10% of time
v . : .

-

Planned:y, S. NOAA-Sea Grant - Comparative Toxicity of of Environmental
PCBs vs. Commercial Preparations of PCBs in Rudson River Food
Fish. Approximately $75 000.
U.S5. EPA - A PrOposal to Devise Clean Up procedures for Labor-
atory generated wastes. Approximately $10,000.

.

e - e 1 5 A i i 2 A s et Y St O 1 ¢ S P A Pt A A = ¢ et e wn
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* X . Priority Area ’....?4
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A BIOGRAPHICAI. SKETCH Last Name Lee

I Bocial Security #
~ 521-52-6704
(CGive the following information for all professional perlonnel beginning with
the Principal Investigator. Use con:lnuutton pagea and fouov the same
genersl formnt for each person.)

.

s L ST SIS e s~ o e s s e BARTHDATE

(o.,Day, Yr.)
Chun C. Lee, Ph.D. Research Scientist and 08/31/39

Adjunct Assist. Prof.

~ TPLACE OF BIRTH ‘(City, State, Country) Present Nationality (If mon-  Sex =
U.S. citizen, indicate kind yy Male

Hong Kong of visa and expiration date) _ Fevale
"_EUCATION (Besin with baccalaureate training snd, include postdoctoral)
: . YEAR SCIENTIF1C
i - .. .. INSTITUTION _ AND LOCATION =~ DEGREE _ _CONPERRED __ FIELD
! " Colo. State U. Ft. Collins, Colo. B.S. 1962 Zwlogy
: U. of Miami Coral Gables, Fla. PH.D. 1969 Marine Science
i | he .
Boigivg T T T T e e e e e ._v--....«. .
(e Achievement Award in Biological Science, Colo. State U. 1962.
NDEA Fellow 1962-1965, U. of Miami. o
WAJOR RESEARCH INTEREST ROLE IN PROPOSED PROJECT ~
Environmental Pollution Project Director

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with present position, Jist
tradning snd experience relevant to ares of ytoject. List all relevant
pudlications.)

See Attached Curriculum Vitae .

: ' ’ 'e” MONS 012667
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Priority Ares #_ 7

- o . .
.- BIOGRAPHICAL SKETCH Last Name__ Lec.

' Socfal Security #

p 521-52-6704_
(Cive the following information for ell professional personnel begmnlng with
the Principsl Investigator. Use continuatlon pugu end follov the same
general format for each person.)

: ,

e V71 v it """“‘""'ikﬁimﬁf' -
{4o.,Day, Yr.)
Theo. J. Knelp, Ph.D. Dep. Dir. Laboratory for 12/20/25

Environmental Studies

" PLACE OF BIRTH (City, State, Ccuntry)  Preseat Nationality (If mon-  Sex
U.S. citizen, indicate kind _X Male

6t. Paul, Minnesota, USA of visa end expiration date) _  Fedale
=" BDUCATION (Begin with baccalaureste training snd include postdoctorsl)
YEAR SCIENTIFIC
_INSTITUTION _ AND LOCATION ___ DEGREE _  CONFERRFD ___  FIEID _
University of Minnesota - B.S. 1950 Chemistry
University of Minnesota M.S. 1952 Chenmistry .
University of Illinois Ph.D. 1954 Chemistry
- '§M—'-‘ B T L T e e it
L Phi Lambda Upsnon, 1950 - sigma xi, 1954
WAjOR RESEARCH INTEREST =~~~ 7 7 "ROLE IN PROPOSED PROJECT ~ -
Environmental Pollution 'rechnical Advisor

RESEARCH AND/OR PROFESSTONAL EXPERIENCE (s:-nxng with present position, }ist
trsining and experience relevant to area of project. List all relevant
pudlications.)

See Attached Curriculum Vitae

Page 6B MONS 0l2668



Priority Area #__ 7 .

BIOGRAPHICAL SXETCH Last Naze Lee

' Social Security #

521-52-6704

- (Give the following information for all professional perscnnel beginning wita
the Principal Investigator. Use continuation pages and follow the same

general format for each person.) . ’

NAME TITLE BiRTHDATE
Joseph M. O'Connor, Ph.D Assist. Dir., Laboratory Q0. ,Day,
for Environmental Studies 11/19/4

Yr.)
4

PLACE OF BIRTH (City, State, Country) Present Nationality (If non- Sex
U.S. citizen, indicate kind X Male
Boston, Mass. , .S
ron, SS.. USA of visa and expiration date) Fenmale

EDUCATION (3egin with baccalaureate training and include postdcctoral)

YEAR SCIENTIFIC
INSTITUTION _AND LOCATION DEGREE CONZZRRED FIELD

College of Holy Cross Worcester, Mass. B.S. 1966 Biology

State U. of New York at Albany Ph.D. 1971

HONORS
o/ Sigma Xi, Beta Beta Beta Biological Society

MAJOR RESEARCH INTEREST ROLE IN PROPOSED PROJECT

Environmental Pollution Technical Advisor

RESEARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with present position, list
trajning and experience relevant to area of project. List all relevant
publications.)

See Attached Curriculum Vitae

B 6C MONS 012669
age
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Priority Area l_‘; o
. ' Last Neme __ Lee

. RESEARCH PLAN Bocial Sccurlty'i
~ 521-52-6704

PIBLIOGRAPHY: Provide & detailed bibliography that is relevant to the research
project. List any research performed by the principal investi-

gator (s) named in the application. Use continuation sheets
_3f necessary.

— e e e e B T N R T IR A P, e - -

Ahmed, M. and D.D. Focht. (1973). “Degradation of polychlorinated
biphenyls by two species of Achromobacter,” Can. J. Microbiol.
19: 47.

Alexander, M. (1965). “Biodegradation: Problems of molecular
recalcitrance and micxobial fallibility,™ Adv. Appl. Microbiol.
7: 35. :

Alexander, M. (1975). “Environmental and microbiological problems
arising from recalcitrant molecules,” Microbiol. Ecol. 2: 17.

Aulerich, R.J., R.K. Ringer, H.L. Seagran, and W.G. Youatt. (1971).
- wpffects of feeding coho salmon and other Great Lakes
£ish on mink reproduction," Can. J. 2ool. 49: 611.

Aulerich, R.J., R.H. Ringer, and 8. Iwamoto. (1973). Reproduc-
tive failure and mortality in mink fed on Great Lakes Fish,”
3. Reprod. Fert. Suppl. 19: 365.

Bruckner, J.V., K.L. Khanna, and H.H. Cornish. (1973). “Biological
" responses of the rat to polychlorinated biphenyls,* Toxicol.
Appl. Pharmol. 24: 43d.

Bryant, M.P. (1972). "Commentary on the Hungate technique for
culture of anaerobic bacteria,” Amer. J. Clin. Nutrition 25:
1324. . ST T =

Cahn, P., J. Foehrenbach, and W, Guggino. (1977). "PCB levels
in certain organs of some feral fish from New York State,"
In: Physiological responses of marine biota to pollutants.

F.J. Vernberg, A. Talabrese¢, F. Thurberg, and W.B,
Vernberg (eds.), Academic Press, Inc., New York, N.Y., p. 51.

Choi, P.S.X., B. Nack, and J.E. Flinn. (1974). *"Distribution of
polychlorinated biphenyls in an aerated biological oxidation
:;ter treatment system,” Bull. Environ. Contamin. Toxicol.

s 12, - CotoTm T

Corcorah, E.F., and C.C. Lee. (1970). *The distribution of
chlorinated hydrocarbon pesticides in the Mississippi River
delta .and the adjacent Gulf of Mexico,™ Joint Southeast and

Southwest ACS Mecting, New Orleans, La., p. 88,
Duke, T.W., J.1. Lowe, and A.I. Wilson. (1970). °®PCB (Aroclor

- 1254) in the water, sediment, and biota in Escambia Bay,
‘Florida,® Bull..Environ. Contamin. Toxicol. 5: 171.
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Continuvation Slecet T Lagt Neme  Lee.

. Social Sccuriéy ]
) _.521-52-6704__

Ecobichon, D.J. (1976). *Enzymatic and other biochemical res-
ponses to selected PCBs," Nat'l Conf. on Polychlorinated
Biphcnyls, Chicago, I111inols, p.7 57,

Fulk, R., D. Gruber, and R. Wullschleger. (1976). 'Laboxatory
study of the release of pesticide and PCB materials to the
water column during dredging and disposal operations,”
g1¥al Rept. of U.S. Army Engineer Contract No. DACW39-74-

0142.

Furukawa, K. and F, Matsumura. (1976). *"Microbial metabolism of
polychlorinated biphenyl components by Alkaligenes sp.,”
J. Agri. Food Chem. 24: 251.

Gibson, D.T. (1968). “Microbial degradation of aromatic com-
pounds,” Science 161: 1093.

Guenzi, W.D. and W.E. Beard. (1967). “Anaerobic bjodegradation
of DDT to DDD in soil,” Science 156: 1116.

Halvorson, H., M. Ishaque, J. Solomon, and O.W. Grussendorf.
. (1971). *A biodegradability test for insecticides,® Can.
J. Microbiol. 17: 585.

Bague, R. and D. Schmedding. (1975). "A method of measuring
. the water solubility of hydrophobic chemicals,' Bull.
Environ. Contam. and Toxicol. 14: 13.

Hile, J.P. (1977). 'Polychlorinated biphenyls (PCBs): Unavoid-
able contaminants in food and food packaging materials:
reduction of temporary tolerances," Federal Register 42:
17487. -

Hullarx, T., R.M. Pleasant, S. Pagano, J, Spagnoli, and W. Stasiuk.
(1976). *PCB data in Hudson River fish, sediments, water
and wastewater,” Report prepared for PCB Task Force, New
York State Health Advisory Council,

Humphrey, H.E.B., H.A. Price, and M.L. Budd. (1976). “Evaluation
of changes of the level of polychlorinated biphenyls (PCBs)
in human tissue,” Final Rept. of FDA Contract No. 223-73-2209.

Bungate, R.E. (1969). "A roll tube method for cultivation of
strict anaerobes,” In: Methods in Microbiology 3B: 117,
J.R. Norris and D.W. Ribbons "(eds.), Academic Press, Inc.,
New York, N.Y.

Hutszinger, 0., 6. Bafe and V. 2itko. (1974). The gpemistgy
of PCBs, CRC Press, Cleveland, Ohio, p. 137, 7~ 7
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Continuation Sheet Last Neme_ Lee
Social Securiey #
..521-52-6704.

e s e eette W eMmoie o el simeme e ol e s saenmem el T sl mea s i e

Rydroscience Inc. (1978). “"Estimation of PCB reduction by
remedial action on the Hudson River ecosystem,® Report to
the New York Department of Environmental Conservation,

pp. 107.

Jensen, S. (1966).>'Repott of a new chemical hazard,*® New
Scientist 32: 612. :

xﬁiser, K. and P, Wong. (1974). *“Bacterial degradation of
polychlorinated biphonyls. Identification of some motabolic
roducts from Aroclor 1242," Bq}l_ “Environ. Contamin. ‘Toxicol.
31 291. TorrTm mTe

Kearney, P.C. and D.D. Kaufman. (1969) The Degradation:of
Herbicides, Marcel _Dekkex, Inc., New York, N.Y.

Kimbrough, R.D. (1976). "Pathological findings associated
with chronic experimental exposure to PCBs,® Nat'l Conf.
- on Polychlorinated Biphenyls, Chicago, Illinois, p. 14,

Ktull I.S. {1977). “Recent advances in PCB analysis,” In:
Res;due Reviews 66: 185. F.A. Gunther and J.D. Gunther
"Tleds.), Bpringer-Verlag, New York, Inc.

Xuratsune, M., T. Yoshimura, J. Matsuzaka, and A. Yamaguchi.
(1972). "Epidemiologic study on Yusho, a poisoning caused
by ingestion of rice oil contaminated with a commercial
brand of polychlorinated biphenyll,' Environ nealth
Pexrspectives 1: 118.

Xuratsune, M., Y. Masuda, and J. Nagayama. (1976). *some of
the recent findings concerning Yusho," Nat'l Conf. on
Polychlorinated Biphenyls, Chicago, X117, p. 14,

Lee, C.C. and R. Sansur. (Unpublished data on the growth of
an aguatic fungus on Aroclor 1221, 1016, 1242 and
1254.) New York University Medical Center.

Liu, D. (1976). "pCB degradation,® Mar. Pollut. Bull. 7: 83,

MacRae, 1.C., X. Raghu and E.M. Bautista., (1969). “Anaerobic
-degradation of the insecticide lindane by Clostridium sp.,*”
‘Nature 221: 859.

Matthews, H. B. and M. Anderson. (1975). T“Effect of chiorination
on the distribution and excretion of polychlozinatad bi-
phenyls,® Drug Metab. Dispos. 3: 371,

Matthews, H.B. and M. Anderson. {1976). “PCB chlorination
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1. Objective: This research will investigate the rates at

" which acrobic or anaerobic microorganisms degrade PCBs in

active biologically and less toxic as well., ’uith“

rivers, estuaries, or landfills. The investigation is
designed also to test the Pypothesis that the toxicity of
PCB residues is gradually lessened in situ by the fact that
the lower chlorinated 1somers are more rapidly degraded than

the higher chlorinated isomers which are known to be less

S

L.

(b

2. Background: Polychlorinated biphenyls (rCBs) are among
the most persistent contaminants man has introduced to the
environment. Thesé compounds are a versatile group of
industrial chemicals that have been widely used for more
than 40 years. 'Two-hundred-nine possible isomers of chlori-
nated biphenyls exist, and each industrial PCB preparation
may contain ten or more isomers, as well as- impurities, such
as polychlorinated bibenzofurans (PCDFs), polychlorinated
dibenzodioxans (PCDDs) and other unidentified products (Vos
et al., 1970; Roach and Pomerantz, 1974; Hutzinger et ai.,
1974). o
These products have been released into the nation's

fresh and coastal waters by deliberately discarding PCBs or

" pPCB-laden products into landfills and dumps, or as effluents

into rivers (Nisbet and Sarofim, 1972). A emall amount is
lost into the air from evaporation from plasticized products

©or from incomplete burning of substances conéaining PCBS.
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As with the chloriﬁated pestiéides the PCBs are relatively
insoluble in water and are highly persistent in the environ-
ment {Risebrough and de Lappej 1972). These compounds are
hot easily metabolized by enzyme systems presently found in
nature (Choi et al., 1974; Alexander, 1975) and tend to
accumulate in fatty tissues and oi1§ of animals (Risebrough '
and de Lappe, 1972).

) Because of their low water solubility, high specifi¢
gxavit} and high adsorbability, PCBs accumulate in anaerobic
or xeducing.sediments qf rivers, estuaries and the c§asta1
zone. (Duke et al., 1970; Fulk et al., 1976; Munson et al.,
1976). ‘ ' '

. Although PCBs were first detécted as environmental con-

taminants in 1966 (Jensen, 1966), their potential impact as

a health haiard was not realized until 1969, after the

discovery and description in Japan of Yusho, & human Aisease

caused by consumption of Pcs;conéaminated rice 01l (Xuratsune
et ai., 1972). Since then, PCBs hav? been implicated in
environmental and occupational diseases ranging from chloracne
and liver daﬁage to reproductive failuré.‘ They may also act

as carcinogens or co-carcinogehs {Norback and Allen, 1972;

Kuritsune et al., 1972, 1976; Kimbrough, 1976; U.S. Department

of Health, Education and Welfare, 1978).

,Lﬁboratory studies‘with industrial preparations of PCBs
{e.g., Aroclor 1242, 1254 and others), and with puie isomers
of chlorinated biphgnyls have shown Pcés to be highly toxic
MONS 012676
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to many aquatic and terrééttial organisms (Bruckner et al.,
1973; Grant and Phillips,.1974; Stalling and Mayer, 1972
Nebeker and Pugles, 1974; Nimmo et al., 1975; Vos, lé?){
Walker, 1976). Those organisms which are not immed@ately
affected by PCBs may accumulate them to high concentrations,

thereby increasing the exposure of other organisms through

© food chain transport (Risebrough, 1969: Cahn et al., 1977;

e
Y

o'COnnor et al., unpublished duta).

It has been shown that the toxicity of a given PCB

. .depends upon the degree of chlorination and its isomeric

forwn, Chlorinated biphenyls that have a low percentage of
chlorination tend to have a high acute toxicity compared to
chlorinated biphenyls Qith a greater percentagc of chloflna-
tion (Hétthews and Anderson, 1975). The results from compara-
tive‘studies of chronic exposureﬁ of inimals to specific
isomers are confusing and inconclusive, but ‘the exposure of
test aﬁimals to subacute levels of individuul PCB preparations

(e.g., Aroclor 1242, 1248, 1254, and 1260) resulted in

. varying degrees of liver dysfunction, which was 1nvérse1y

related to the chlorine content of the Aroclor (U.S. HEW,
1978). lower homologs are also usuglly more soluble in

water than the higher ones (Hagque and Schmedding, 1975), and .
are therefore more available to, and more rapidiy’aﬁsofbed
and mctabolized by, aquatic organism;. PCBs which can be
wmetabolized ana excreted may introduce toxic metabolites to

the énvironment, while the forms of PCB that are not readily

MONS 012677
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metabolized have an extremely long biclogical half-life
(Matthews and Anderson, 1976). It has been shown alsa that
isomers having two adjacent unsubstituted carbons in the
biphenyl ring are more readily metabolized than ones without
the two adjacent unsubstituted carbons (Ecobichen, 1976).

The net effect of the above is that different PCBs have
. different toxicities and different rates of bioaccumulation
and persistence. The evidence in general establishes thét
PCBs with five or more chlorine atoms are less biodegradable
and are accumulated to higher levels in organisms and
persist longer in the environment. PCBs from aguatic environ-
mental samples, such as fish, show on analysis a pattern of
peaks approaching that of PCB mixtures with more than 50%
chlorination, while the major input of PCBs into the environ-
ment was PCB mixtures containing 42% or less chlorine (Matthews
and Anderson, 1976). Highly chlorinated Aroclors, those
containing 50% or more chlorine, comprised abproximately 30%
of sales prior to 1971; this figure was expected to decrease
to 22% after 1971 (Nisbet and Sarofim, 1972). This lends
support to the laboratory results described above, that the
rate of metabolic attack on PCBs decfeases with increasing
chlorination. It is therefore possible that PCB residues
found in natural waters and sediments and in aquatic organisms
which concentrate PCBs via long food chains may not have
originated entirely from one specific industrial preparation

such as Aroclor 1242, 1016 or 1254. 1Instead, they may

Page 15
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‘represent only the higher homologs of several PCB preparations,
the lower homologs of which were metabolized or otherwise
dcgraded along the food chain. _

The consumption of fish contaminated with PCBs from
polluted lakes and streams appears to be the major source of
PCB exposure for man and animals. However, there is no
record of clinical damage to humans trom such consumption
(Humphrey et al., 1976; Hile, 1977), even though the amount
o0f PCBs ingested was high compared to people who ate no
‘fish. This being the éase, it becomes unclear whether this

lack of adverse health effects from the consumption of fish

contaminated with PCBs from the environment is due to the
Jow level of exposure or because the PCBs in the fish are
primarily isomers that have a low-grade toxicity; if so, the
more active, more toxic 1somer; may have been degraded in
the environment to less toxic forms. -

The persistence of some chlorinated pesticides and
h}drocarbons and the apparent stability of some of these
compounds in the environment fostered the idea of molecular
recalcitrance (Alexander, 1965, 1975). As a result, the

. biodegradation of PCBs has receiQed little attention and few
data exist on the rate at which PCBs are being degraded in
nature. nowe&er, it has been concluded by many 1nvest1;ators
fxom laboratory studies that PCB isomers containing four or
fewer chlorine atoms are degraded rapidly in thé ehvironment

by microbial activity. Sayler et al. (1978) showed that PCB
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resistant, or degrading, bacteria were ubiquitously distributed

' and indicated the potential for PCB degradation by natural

microbia) flora in estuarine and marine environments.

Available reports on PCB metabolism by microorganisms
have dealt exclu;ively with aerobic bacterial systems (Ahmed
and Focht, 1973, Kalser and Wong, 1974; Wong and Kaiser,
1975; Furukawa and Matsumura, 1976; Liu, 1976, Sayler et
al., i977, 1978). 'Published works which indicate that
chldr!nated pesticides and other aromatic compounds are
degraded under anaerobic conditions (Raghu and MacRae, 1966;
Guenzi and Beard, 1967; MacRae et al., 1969; Focht and
Ahmed, 1970) suggest that the lower PCB isomers in sediments
may be degraded primarily by anaerobic bacteria. i

" Work begun in our laboratory with an aguatic fungus:
(Lee and Sansur, unpublished 8ata), isolated from Hudson
River water and grown in Aroclor 1254, togeéhér with the
works of Sayler et al. (1978) and xear;mey and Kaufman (1969)
indicate that fungi may also be actively involved in the PCB

' degradation process.

3. Rationale: PCB contamination in the Rudson River is
probably the most extensive in the nation. There are an
estimated 450,000 to 600,000 pounds of PCBs in the botﬁom
sediments of ;he upper Hudspn River between Fort Edward and
Troy, Ncw York. Although no telipblg estimates of PCB

content in the bottom deposits of the lower HBudson from Troy-

" to New York City are available, PCB content is expected to

- e = s D T TV
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be spbstantial. The major p;rtion 3s adsorbed to pgriicles
deposited in anzerobic or reducing sedimernts near the point
of PCB discharge. Even without further discharge, these
PCBs will remain for some years and will continue to contami-
nate river biota unless the PCBs are degraded or are removed
by water cuzren(s, dredgin§ or'éy'bioaccumulation in aquatic
organisms. Thus far, degradation studies have centered on
aerobié bacteriai activity, whose results have little appli-
cation to th; problem at hand, because most of the PCBs are
scquestered in anaerobic or reducing sediments. Until now,
the role of fuhgi in PCB degradation has not been considered
at all. This study is proposed to complement the existing
work on PCB degradation to achiéve a more complefe u;derstand—
ing about the fate of these PCB deposits. As man is the
vltimate consumer after eating contaminaged_fish, and in
light of the uncertainties described above regarding the
differential toxicities of different PCB preparations, it is
our intent, algo, io examine the toxicity of the PCB mixture
remainiﬁg after miciobial actfon on key Hudson River organisms
relative to the documented toxicities of non-degraded PCB
mixtures. This information will make §t possible to predict
the future public health and ecological significance of the

PCB deposits.
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, B. SPECIFIC AIMS

1. %o isolate and cultivate from Hudson River sediments
anaerobic bacteria and fungi which are able to grow in
the presence of PCBs (Aroclor 1242, 1016 and 1254) and
to investigate their ability to degrade them. Initially,
“this will be done with mixed-cultures; .studies will be
done with pure cultures as they become available.
ierob!c bacteria will not be included in this vork: as
these'érganisms are being ;tudied by other investigators.

2.” To determine the rate of PCB degrgdat;on by anaerobic
bacteria.and fungl thus isolated and to~characterize
the resulting metabolites and residues.

3. To examine the relative toxicity of the PCB mixture
remain}ng after microbial ac}ion against non-degraded
PCB mixtures on some key Hudson River organisms such as
Gammarus, Neomysis and striped bass larvae.

c. MrTHODS o o

1. g&o_cg@_geg__fg_&gcj_fiui_ui Sediments for the isolation

of anaerobic bacteria and fungi will be collected from at

least two sites in the Hudson River known to be contaminated
with PCBs, one in fresh water and the other in the saline

poréion of the river, Qith a sediment gradb lowered from a

boat. Immediately upon collectioh{ the sediment will be

transferred to duplicate sets of glass bottles which will be
almost filled with filtered river water and sealed with

" serum caps, One sct will be gassed with compressed nitrogen

MONS 0l2682
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to maintain reducing coﬁditions necessar& for an;etobes; the
other will be ﬁaintained aerobic for fungal isolates. Bath
sets of samples will be returned to the laboratory for
subsequent isolation of PCB degradérs by enrichment culture.
Enrichment cultures for anaerobic bacteria willlbe set

up by adding 1-2 g of sediments to a 250 mf flask containing
100 mt of an organic medium: glucose, 0.5 g; peptone, 0.5 g;
xnzvo;, 0.5 g; distilled water or water of appropriate
salinity, 1 ¢ (pH 7.0). Techniques for anaerobic cultures
as described by Bryant -(1972) will be strictly followed.
Cultures will be incubated for 3 days at'26°c; intermittently,
culture flasks will be shaken by hand. Isolation will be
carried out in a second flask which contains 100 mt of a

. mineral salt solution: (NH‘)ZSO‘, 1 g;‘xnzpo‘, 0.2 g; xznop4,
1.6 g; Mgso‘-7uzo, 0.2 g; NaCl, 0.1 g; Peso‘-7ﬂzo, 0.01 g;
CaCl,¢2H,0, 0.02 g (pH 7.5) containing 0.05% of the appropriate
PCB. Following standard anaerobic technigues 1 mt of the
enrichment culture will be transferred to this second medium
and incubated as befofe until substantial 9r6wth is obserQed.
such cultures will be maintained in duplicate or triplicate.
One series will be incubated 1n'£he‘light and one in the
dark to enablé the growth of phototrophic bacteria as well
as strict chemotrophs and hete;otrophs. :
" Enrichment cultures for fungi will be started in Sabouraud
dextrose agar (Difco) and incubated under aerobic conditions.

After initial growth, 1 mt of the enrichment culture will be
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transferzed to the PCB-mineral salts medium (described

above) but amended with 1 m2 of a trace elements solution
per liter. The trace elements solution contains 0.1 g

, .uaaos. 0.05 g each of Cuso4~v5 H20, Mnso‘-nzo, ZnSO"'I }120,
Naznoo‘, and 00612-6 H20 per liter.

After incubation for predetermined time intervals (4
days to 1 month), aliquots of the incuﬁated samples will be
'transferred to separatory funnéls”and extracted with hcx&ne.

~ Gas chromatograms will be run with 1-5 pt aliquots of the

..hexane extlracts. initlallyf only the disappearance of
certain PCB isomers £xom the mixed culture systems will be
mcasuxed. If the PCBs disappear or decre;se in éuantity...
dcgradation products will be looked for, perhaps using thin-
layer chromatographic techniques and with 1‘c~labe11ed PCBs.
Particular emphasis will be placed upon the water-soluble
products. These will be isolated, after hexhné extzac;ion,'
by eolumn chromatography on iopfcxchange co{uﬁps and resolved
by thin-layer chromatography. Mixed cultures will be purified
by plating onto mineral salts aéaé‘plates containihg 0.05‘
PCBs. e ' '
2. Procedures for Specific Aim 2: Once the respective microbial
systems capable of growth on PCBs aie_obtained, the kinetics .
of PCB degradation will be followed by analyzing the PCBs in
the growth medium at different time intervals. The cells
.wll) be harvested by centrifugation and washed twice with
0.5 M phosphate buffer (pH 7.0). The washed cells will be
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injected into culture tubes containing the mineral salts

medium and PCB. The procedures employed will be similar to

‘those described by Halvorson et al. (1971) who used resting

sﬁspensions of bacteria harvested from a sewage lagoon to
examine the degradation of mixtures of ﬁesticldes. Comparisons

will be mede 6f gas chromatograms of PCBs before and after

-4ncubation with test organisms over the predetermined time

B LR ST RYCINN

lnterval. Metabolites and residual PCBs will be characterized
by the use of column and thin-layer chromatographic techniques
(Stalling and Huckins, 1973; Furukawa and Matsumura, 1976).

3. Z.r?.‘.?e.sl.“r.s.s;fsz_f _Specific Aim 3: PCB residues and residual
PCB isomers from microbial activity on the original Aroclor
will be recovercd from thin-layer chromatégrams by scraping
the respective spots off the plates and dissol#ﬁhé_ihuacetone.
Their toxic effects, if any, will be assessed on the physiology
and population aynamics of some key Hudson River orxganisms
(Gammarus, Ncomysis and striped bass and o£h;r fish larvae)
xelative to the non-altered Aroclor. These organisms represent
important fish food items and at times comprise the majority
of zooplanktonic or benthic species in various portions of

the Hudson River, and are foutinely cultured in our laboratory.
Cultures of each species will be.established and exposed to
varying levels of PCBs, PCB résidues and metabolites in,

static systems. Biological effects of PCB exposure vill be

estimated from several critical parameters:
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a. rate of individual growth

b. rate of respiration

¢, rate of production of young

d. limits of tolerance to selected stresses: e.gq.,

chlo;ine exposure, osmotic stress, thermal stress

All of the above parameters will be estimated for cultures
receiving PCB stress, as well as those cultured in the
absenée of PCBs. The data gathered here will be analyze&
following basic toxicological approaches to threshold sensi~
tivity of organisms to toxicants and will be subjected to
standard parametric and nonparametricb§tatistica1 tests.
4. The research tasks will be performed in the following
scguence, assuming a beginning data of January 1,.19793.

January to March: Sample collection and culture isolation

March to July: Degradation experimentation and analysis ‘

July to October: Toxicity expeximentation

November and December: Report preparation
D. BIGNIFICANCE

"In light of our present knowledge about the toxicological o
properties of certain PCB isomers on living organisms and
the knowledge that there might exist different rates of
degradation for each of the 209 PCB isomers, it is expected
that the health rlsis from PCB accumulations may chang; with
time. This study should provide data for the assessment of
long term health risks from PCBs and their residues in the

aguatic environment.,
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E. FACILITIES AVAILABLE ' S s
The proposed research will be carried out using the
facilities of the analytical chemistry and aguatic ecology
scctions of the Laboratory for Environmental Studies. The
proposed research will be carried out in the culture and
analytical facilities at the A.J. Lanza Laboratory, Tuxedo,
New Ydrk, and at the Hudson River field station maintainﬁd
by thé Medical Center at Buchanan, N.Y. NYU boats équibped

for collection of sampies and certain fieldvanalytical

© procedures are berthed at Stony Point, N.Y. and operate

throughout the open-water months. Dock facilities are
avajlable at the Buchanan wet-lab, but only on a temporary
basis. ‘ '

‘Equipment available for this pr&ject includes apparatus
for: o o '
Extraction/concentration of organlcél ’

Frecze-dry techniqueé

Scintillation spectrometry (low level =~ beta)
. Gel electrophoresis ‘
" Thin-layer chromatography

Gas-13quid chromatography

High-pressure liquid chromatoéraphy
‘ Respiratfon studies

Water qguality analysis

Autoradiography
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Culture £acilit1es-and equipment for aerobic and‘ anaerobic
microorganisms
Culture of aquatic organisms’

‘Maintenance of aquatic organisms

Computer data analysis
F. PRINCIPAI. INVESTIGATOR ASSURANCE
’ *The undersigned agreés to ‘acc'ept. responsibility fdr"
the scientific and technical conduct of the research project

and for provision of required progress reports if a 'grant is

-awarded as a result of this application."®

L fer 2128 LC.C Xer

Principal  Investigator™
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STATEMENT OF .POLICY: Safeguarding the rights and welfsre of subjects at risk in activities
supported under grants and contract from NYSHRC is primarily the responsibility of the instit
tion which receives or is accountable to NYSHRC for the funds awarded for the support of the
activity. In order to provide for the adequate discharge of this institutional responsibilie
4t 1s the policy of NYSERC that no activity involving human subjects to be supported by NYSE
grants or contracts shall be undertaken unless the Institutfonal Review Board has revieved an
approved such activity, and the institution has submitted to NYSHRC & certification of such
reviev and nppfov.l, in accordance with the requirements of Chapter 450, NYS Laws of 197S.
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1. TITLE OF PROPOSAL OR ACTIVIYY: ghe Environmental Health Implications of Aerobic

. and Anaerobic Becomposition of Polychlorinated Biphenyls (PCBs)
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2. Principal Investigator/Activity Director/Fellow . t

Chun C. Lée, Ph.D. .

3. Declaration that Human Subjects Either Would or Would Not Be Involved
@A. ¥o individuals who might be considered human subjects, including those from whom
organs, tissues, fluids, or other materials would be derived, or who could be
. d4dentified by personal dara, would be involved in the proposed activity. (If no
hunan subjects would be involved, check this box and proceed to Item S. Proposals
deternined by the Agnecy to involve human subjects will be returued.)
( [‘Jl. Buran subjects would be involved in the proposed activity as either: D None of
the following, or including: [ |tnocrs, [ | Fetuses, [ | Abortuses, {_} Fregnant
Yowen, [ ) Prisoners, [ | Mentally Recsrded, [ ] Mencally Disabled. Under Section
7, Cooperating Institutions, on reverse of this form, give nave of institution
snd pame and address of officisl(s) authorizing sccess to any sudbjects in
facilities not under direct coatrol of the applicant or offering institution.

4. Declaration of Assurance Status/Certification of Review

DA. This institution has not previously filed an assurance and assurance implementing

- procedures for the protection of human subjects with the Council that spplies to
. this application or activity. Assurance is hereby given that this institution will

ecouply with requirements of Chapter 430, NYS Laws of 1975, that it has established
an institutional review board for the protection of human subjects and, when
requested, will submit documentation and cercification of such reviews snd procedures |
as may be required for implementation of this assurance for the proposed project

. or activity. .

Dl. This institution bas an spproved general assurance or an active special assurance
for this ongoing activity, on file with the Council. The signers certify that all
activities in this application proposing to involve human subjects have been reviewed

* and spproved by this institution's fnstitutional review board in a convened meeting

on the date of :
THE INSTITUTIONAL REVIEW BOARD HAS DETERMINED,AND THE INSTITUTIONAL OFFICIAL SIGNING BELOW
COMCUXS TUAT: Either [ ] human subjects will not be st risk,or [[] buman subjects vill be ac r:

"5, Mawe and Address of Institution

N . .
vt L oy " i e S e o et

€. 7ic1e of ‘insctitution Official o ToTTTTTm T mmme e
——-amm- .. Dhones

““Signsture of Tnstitutional Offfcial  Dace
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. Not Applicab] :urfo« Kw&.‘ 521- 52-6704 lnre - 21

" §itle of Invention ~ Grant or Contract Under Wnich Developed  Identifier Date of Kepor
Toventor's Name(s)  Officiai Titie(s) 7 " Bustness Address
Facility Wherc Invention Made Name of Unit or Building Address =~~~

DESCAIBE INVENTION IN DETATL FOLLGWING GUTLINE BELOW. ~ ATTACH RAPS, SKETCHES, PRINTS, PHOTOS
TO DESCRIPTION. ’

A. ccnefal Purpose - Sctate in general terws the purpose and object of the invention

B. Background - Describe prior art (identify by patent number or journal citation)

C. Description and operation

1. Describe completely the construction of invention using reference characters
to identify components in attached 1llustrations.

2. Describe one (1) compieu ;»perationll cycle.

3. If dnvention relates to a synthesis or identification of a new cowpositVon of
matter, describe the product in structural forum, if possible, and the process
of making ft. Include a1l available information regarding physical character-
dstics and_all test data evidencing utility. _

DESCRI1BE COMMERCIAL POSSIBILITIES (INCLUDE QUANTITY ‘AND PRICE RANGE IF AVAILABLE)

U Moy e e e mey

STATE RPASONS FOR APPLYING FOR PATENT

FTATE PLANS TO PUBLISH NAME OF PUBLICATION, ATTACH OUILINE OF ARTICLE.. IF ALRFADY ~
PUBLISHED, INCLUDE JOURNAL CITATION OR ATYACH REPRINT.

DESCRIBE AND GIVE DATE(S) OF ANY SALE OR PUBLIC USE OF INVENTION (SPECIFY IF USE WAS ~
OPERATIONAL OR FOR TESTING PUKPOSES)

CoNTRIBUYIONS TO THE INVENTION BY: ~ T GRANTEE [ NYSHR COUNCIL ~ U OTHFR (1dentify) |
. PERSONREL, (No. of Pereonnel) '
MATERIALS (List Type and Value)

FINANCIAL CONTRIBUTION

BXECUTION OF DISCLOSYRE ~~ ~ 77 T T T T s s e
l. . P e

» state the above information with regard to the invention of
name of inventer .
BT SO _4s & truc and correct disclosure of date pertiment
title of invention . i
the fovention.

W Signed _
Technical Witness .

@) _ ’ Date

D Farhnd Rt Wirnaee T T Tt T T e =



7. Cooperating Institutions ~ Additional Reporting Requirement

Use Following Report Format for Each Iastitution Other Than Grantee or Contzacting
Institution with Responsibility for Human Subjects Participating in this Activity:
(Attach additional report shccts as necessary)

INSTITUTIONAL AUTHORIZATION FOR AlCCESS TO SUBJECTS

Subjects: Status (Wards, Residents, Employees, Patifents, Btc.)_  _

e LR P A e e ek e T e s A S A o e & 48 4 L A e o e

RNomber _ _ _ .. MAgeRange L

Title Phone

e ¢ A o e e M 4 8 8 e e e e e P 3 & S - e e e

Nene and Address of Cooperating Institution

LIS
e s i S en o s e A e A L S e  A———— = 2t e e e e e < e m e re s e ————
e e e & ot A P e o e B A " e S i vt oA v = e ot s b £ n o % s ree =t e s 5

Official Signature
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NEW YORX STATS .
BEALTH RESEARCH COUNCIL

PATENT AND COPYRIGHT AGRETMENT

The undersigned spplicant, in consideration of a grant/contract swarded
by the New York State Health Research Council, does hereby agree as
follows:

(8) To keep the Council informad of any potentially patentable device
or techinque® conceived or developed by the undersigned, in
vhole or in part, individuvally or with others. N

(b) That s patentable device or techinque conceived or developed
in the coursc or working on programs or projects funded by the

. Coutcil shall be the property of the Council.

{e) That royalties, or sny other remuneration received by the
~applicant will be promptly remitted to tha Council and redistributed
to the applicant and tbe inventor (s) persvant to Council poliey.

(d) Upoun instruction of the Council, to apply for a patent on any
such patentable device or technique and assign to the Council or
4ts nominee all wy right, title and interest in such patentsble
device and execute, acknowledge and deliver to the Council say
instruments necessary or required by the Council to effectuate

« such applicstion, sssignment of this agreement. .

(e) To conforz with and adhere to the patent and copyright policy
of the Council, a copy of which has been veceived by the undersigned.
as the same msy from tie to time be swended.

(f) To give uypropriate eredit to the Council in any publication or
other form of disclosure or at the request of the Council to
provide an appropriate disclaiver to the effect that the pudblicstion
or disclosure doeo not represent the official position of the
Council.

(.) A denczip:ion of any 1nvention. vhether made or conceived by
employees or agents of the undersizned prior to funding dy the Council,
whether patented or not, is appended hereto and such ioventions
shall be excluded from this agreement. I (we) represent that the
sbgence of sny invention 4n the attached schcdule shall indicate
that I (wve) owvn no such invention at the time of sigaing this
agreenment,

MONS 012692
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APPENDIX: NYU Organism Culture ) .
The New York University MedicSl Center presently maintains in culture
several aquatic species, including protozoa, algae, zooplankton, benthxc
"biota, fi;h, and fish larvae. The species of algae in culture include:
SPiRKe_l,l_a' Nannochloris, Chlamydomonas, Mclosira, Synedra, Anacystis,
and others. Protozoan species include Strombidium, Euplotes, urﬁnychis,
and Paramecium. Many different types of microzooplankton have been
majntained at the Medical Center.' Included among them are: Mcsocyclops'
edax, Eurytemora affxnis, Acartia clausi, Daphnia magna, and Cyclops
‘bicuspidatus. " Ostracods are presently being cultured in the Jaboratoty
for avstqdy of breeding behavior. Benthié biota maintained at the .-
Laboratory include Carcinus maenas, Rithropanopeus harrisi, and various
speciés of gastropods. The crabs have been used in a scries of PCB
vptake studies, as well as in studies of respiration as affected by

hydrogen sulfide and low oxygen tension.

Severai macrozooplaéktérs are maintained af the Laboraéorf at all tiwmes.
These include Gammarus daiberd, B. tigrinuvs, G. £9.s.cé.9§3_s,' Feomysis
emericana, and the larvae of Chaoborus punctipennis. The three species
of §gm@g{u§.have been mgintained for more than four iearr in aquarium

culture, and in incubators at a variety of different temperatures.

porone saxatilis, Cyprinus carpfo, Fundulus heteroclitus, and Microqadus
tomced are examples of fishes and fish larvae which have been raised anc
maintained in our laboratory faciliéy. Striped bass and tomcod have
been spawnel and raised in NYU facilities each year since 1975. These
Jaboratory-raised organisms have been used successfully in studies of

temperdture tolerance, chlorine toxicity, behaviour, and growth.

: MONS 012693
The following references provide examples of studies conducted by the



'NYU staff using organisms produced at, or maintained in, NYU culture -
facilities: '

1. THESES

‘gEichorn, X.L., 1977, The response of striped bass {(Morone
saxatilis) to heated and chlorinated power plant effluent.

M.S. Thesis, Biolgoy Dept. New York University.

Ginn, T.C., 1977. An ecologlcal investigation of Hudson River
macrozcoplankton in the vicinity of a nuclear power plant. .
Ph., D. Diss., Biology Dept., New York University.

Jinks, S.M., 1975. An &nvestigation of the factors influencing
radiocesium concentrations of fish inhabiting natural
aquatic systems. Ph. D. Diss. Biology Dept., New York
University. _ -

Paschoa, A. s., 1975, The natural radiation dose from radium to
Gammarus in the Hudson River. Ph.D. Diss. Sch. Eng. and
Bcience, New York University.

Poje, G. V., 1977. Growth and reproduction of Ganmarus tigrinus
Sexton, 1939. M.S, Thesis., Biology Dept. New yOrE
University.

2. PUBLICATIONS g o

Bcck, A P., G. Po;e, and w. waller.,1975. A laboratory study
on the effects of exposure of some entrainable Hudso
River biota to hydrostatic pressure regimes calculated for
the proposed Cornwall Pumped Storage Plant. pp. 167-204
In: S. Saila, ed., Fisheries and Energy Production. D.C.
Heath, Lexington, Mass. ) .

Bccker, A Jeo 1977, The respiratory responses of the green crab
Carcinus maenas to reduced partial pressuxes of oxygen. ..
Yimnol. Oceanogr. in press.

¢inn, T.C. and J.M. O'Connor, 1978 {in press). The responses of
- Gammarus tigrinus to chlorinated power plant effluents.
kstuarine Coastal Mar. Sci. . .

Ginn, T.C., A. Waller, and G.,J. Lavelr., 1974. The effects of
power plant condenser cooling water entrainment on the
amphipod Gammarus‘spp. Water Res. B:937-945.

.Ginn, T.C.. W. Waller, and G.J. Lauer., 1976. Survival and repro-

duction of Gammarus spp. (Amphipoda) following short-term
exposure to elevated temperaturcs. Ches. Sci. 17:8-16
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O'Connor, J.M. and S. Schaffer. 1977. Survival of striped bass
ichthyoplankton in nets. Ches. 5ci., 18:312-315.

poje, G.V., T.C. Ginn and J. M. O'Connor. 1978. Responses of
d{chthyoplankton to stresses simulating passage through a power
plant condenser tube. 1In: Thorp, J. and J.W. Gibbons (eds.).
Energy and envirommental stress in aquatic systems. Symposium
of the Savannah River Ecology Laboratory, 1977.

Rachlin, J., A.P. Beck and J.M. O'Connor. 1978. Karyotypic analysis
gf Hudson River striped bass (Morone saxatilis). Copeia, 1978:
n press. )

gubarik, L.S. and J.M. O'Connor. 1978. A radioisotopic study of
mercury uptake by Hudson River biota. 1In: Thorp, J. and J.W.
Gibbons (eds.). Energy and environmental stress in aquatic systems.
Bymposium of the Savannah River Ecology Laboratory, 1977,

3. PUBLICATIONS IN REVIEW

Ginn, T.C. and J.M. O'Connor. The distribution of Gammarus daiberi
in the Hudson River estuary with a note on a range extension for
the species. Crustaceana... :

O'Connor, J.M., K.L. Eichoxrn and T.C. Ginn. Behavioral reséonse of
larval and juvenile stxiped bass to heated and chlorinated power
plant effluents. Estuaries...

o'Connor, J.M., G. Poje and S. Rigdon. Respiration of larvai forms

of the striped bass (Morone saxatilis) following short-term ex-
posure to elevated temperatures. Exp. Mar. Biol. Ecol...
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4. PRESENTATIONS ' : S

Ginn, T.C., K.L. Eichorn and J.M. O'Connor. 1976. Response of
the striped bass Morone saxatilis and the amphipod Gammarus

to chlorinated power plant effiuent. Northeast Fish and wila-
life c0nfeqence. April 26-29, Hersey, Pennsylvania.

o'Connor, J.M., C.C. Coutant and J.P. Lawler. 1977. Environmental

. dmpact assessment as ecological research. Symposium on Energy

and Environmental Stress in Aquatic Systems. RAugusta, Georgia,
November, 1977.

Poje, G.V., T.C. Ginn and J.M. O'Connor. 1977. Use of a condenser
.tube simulator for evaluating power plant entrainment effects.
Northeast Fish and Wildlife Conference, Boston, Massachusetts.
April 3-6, 1977. -

e i e 1977. An operational system
for simulating the physical and chemical environment’'of the con-
denser tubes of a power plant. Symposium on Energy and Wnviron-
mental Stress in Agquatic Systems, Augusta, Georgia, November,
1977. T : o EA .

—

" poje, G.V. and J.M. O’Connor. 1976. Gammarus tigrinus: an estuarine
predatory carnivore. Presented to the Atlantic Estuarine Research
Socicty, May, 197¢. .

gubarik, L.S. and J.M. O'Connor. 1977. A radioiéotopic study of
mercury uptake by Hudson River biota. Symposium on Energy and
. fnvironmental Stress in Aquatic Systems, Augusta, Georgia, November,
877. : :
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CURRICULUM VITAE '

January 1978

Chun Chi Lee
(Foxmerly Known as King Mon Tsue)

pate and Place of Birth:
Marjital status:

Residence:

Professional Address:

- Title:

Education:

Positions Held:

Course Offering:

(bcpartment of Environmental
Medicine and Department of
B!ology)

August 31, 1939 - Hong Kong
Married, Two children

R.D. #2, Felter Hill Rd.
‘Monroe, New York 10950

New York University Medical Center
Institute of Environmental Medicine
550 First Avenue

"New York, New Yoxrk 10016

Telephone: (212) 679-3200, Ext. 5276

Research Scientist and Adjunct
Assistant Professor
Laboratory for Environmental Studies

. 1962 - B.S. in Zoology

Colorado State University

1969 - Doctor of Phllosophy in
Marine Science
University of Miami (Florida)

New York University Medical Center
Department of Environmental Medicine
1975 ~ Present

Aquatic and Estuarine Microbiology

University of Miami (Florida)
Rosenstiel School of Marine and
Atmospheric Science, 1969-1975

Research Scientist, Functional
Biology 1969 - 1973

Research Assistant Professor
Biology and leing Resources
1973 - 1975
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positions Held:

Professional Socletles:

Research Interests:

Awards and Grants:

.University of Miami (Florida)

~ Colorado State University, 1962

Institute of Marine Science
1962 - 1969

- NDEA Fellow, Marine Biology
1962 - 1965

Graduate Assistant
1965 - 1967

Senior Field Biologist

McMurdo Sound, Antarctica
1967 ~ 1968

‘Benioxr Field Biologist

First International Weddell Sea
Oceanographic Expedition
1968 - 1969

Colorado State'vniversity
Department of Botany and Plant Pathology
1958 ~ 1962

Research Assistant, 1958 -~ 1962

American Association for the
Advancement of Science

American Society of Limnology
and 0ceanography

Microbiology

Algal and Protozoan Physiology and
Ecology

Biochemistry of Organic Matter in
Aquatic Sediments

Achievement Award in Biological Science

National Defense and Educational Act
Predoctoral Fellowship, 1962 - 1965

National Science Foundation Grant
University of Miami, $44,000
1973 - 1975 :

National Science Foundation Grant
New York University Medical Center,
§$3,900
1976
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" PUBLICATIONS
c‘. C. LEE

l. Meyers, 8. P,, W. A, Feder .and King Tsue. Nutritional relation-
ships among certain filamentous fungi and a marine nematode.
Bcience, 141, 520-522 (1963).

2, Meyers, 8. P., W. A. Feder and King Tsue. Studies of relation-
ships among nematodes and filamentous fungi in the marine
environment. Dev, Indus, Microbiol., 5, 354-364 (1964).

3. ‘Altman, J. and King Tsue. Changes in plant growth with chemicals
' . "used as soil fumigants, Plant -Disease Reporter, 49, 600-602 (1965).

4. Bunt, J. 8. and C. C, Lee. Observations within and beneath
. antarctic sea ice in McMurdo Sound and the Weddell Séa. Methods
and Data. IMAS 8pecia1 Publ., Univ. of Miami, 69-1 (1969).

S. Bunt, J. §. and C. C. Lee. Seasonal primary production within
e and beneath antarctxc sea ice. J. Mar. Res., 28(3), 304-320 (1970).

6. Bunt, J. 8., K. E. Cooksey, M. Heeb, C. C. Lee and B, F, raylor.
Algal nitrogen fixation in the marine subtropics: Assay by
acetylene reduction. Natuxe, 227, 1163 (1970).

7. Corcoran, E. F. and C. C Lee. The distr;but!on of chlorinated
hydrocarbon pesticides in the Mississippi River Delta and the
adjacent Gulf of Mexico. Joint Southeast and Southwest ACS
Mceting, New Orleans (Abst ). Dec. 2-4, 1970. p. 88, :

8. Taylor, D. L. and c. C. ] Lee. A new Cryptomonad from Antarctica:
%xxptomonas cryophxla sp. Nov. Archiv fur Hikrobiol., 3§, 269-280
1971) .

9. Bunt, J. B., C. C. Lee and E, L. Lee. Primary productivity and
_ related data from tropical and subtropical marine sediments.
Mar. Biol., 16, 28-36 (1972).

10. Bunt, J. §. and C. c. Tee. Data on the composition and dark
* survival of. four marine microalgae. Limnology and Oceanogr.,
17, 458-461 (1972).

'11. FPenchel, T. and C. C. Lee. Studies on ciliates associated with
sea ice from Antarctica. JX. The nature of the fauna. Archiv
. fur Protistenk., 114, 231-236 (1972).

12. C. C. Lec and T. Fenchel. Studies on ciliates associated with
sea ice from Antarctica. II. Temperature responses and tolerances
in comparison with ciliates from temperate and tropical habitats.

Archiv fur Protistenk., 114, 237-244 (1972).
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PUBLICATIONS CONT'D.

13.

14,

15.

16.

Bunt, J. S., C. C. Lee and M. A. Heeb. The site off Freeport
intended for Hydto-LaS Hydro Lab J., 1:3-6 (1972).

Bunt, J. S§., C. C. Lee. " An exploratory study of benthic primary
production. Hydrs Lab J., 1:7-10 (1972).

Taylor, B. F., C. C. Lee and J. S. Bunt. Nitrogen-fixation
associated with™the blue-green alga, Trichodesmium, as measured

by the acetylene-reduction technique. Archiv fur Mikrobiologie,
88:205-212 (1973). .

C. C. Lee, E. L. Lee and J. S, Bunt. Distribution of biomass
In"a coral reef transect. In: Results of the Tektite Program,
coral reef invertebrates and plants (Sylvia Earle and Robert
Lavenberg, editors), Natural History Museum. Los Angeles County,
Science Bull., 20:69-75 (1975). )
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CURRICULUM VITAF
‘July 1977
Theodore J. Rﬁeip

Date and‘Place of Birth: December 20, 1926 - Bt. Paul, Minnesota
Marital Status: - Married, Six children '
Residence: 162 E. Fairmount Avenue

Maywood, New Jersey 07607

Professional Address: . New York University Medical Center
-Institute of -Environmental -Medicine

550 First dvenue
New York, New York 10016 ..

Telephone: (212) 679-3200, Pxt. 5232

fftlex . Research Professor,
Deputy Director
Laboratory for Environmental Studies

Education: 1950 -~ B. of Chemistry (with
. distinction) University of Minnesota

1952 ~ Master of Science
University of Illinois

1954 - Doctor of Philosophy
University of Illinois

Positions Beld: New York University Medical Center

Department of Environmental Medicine
1967 - present

. Senior Research Scientist
: 1967 - 1975

Adjunct Associate Professor
1969-1971

Adjunct Professor
1971-1975

. . Research Professor
. . 71975 - .
‘Acting Director, Laboratory for
Environmental Studies
1968-1970

Dcpuﬁy Director, Laboratory tér
Environmental Studies
1970-present
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Curriculum vitac
Page 2

Course Offerings: Analytical Chemistry of Environmental
(Department of Environmental contaminants.

dicine)
He. . Radiochemistry.

Positions Held: Mallinckrodt Chemical Works
(continued) 8t. louils, Missouri
1954-1966

Research Chemist, Uranium Division
1954 ~1957

Group Leader, Uranium Division
1957~-1959

Head, Analytical Research Laboratory
1959-1961

Asst. Manager, Analytical Laboratory.
1961-1963 Uranium Division

Manager, Laboratory Products Research
1963-1966

Honor Societies: - Phi Lambda Upsilon, 1950
: : Sigma Xi, 1954

Professional Societies: . - American Chemical Society

. American’ Association for the
° Advancement of Science
American Public Health Association
American Industrial Hygiene

Association

Alr Pollution Control Association
Amnerican Conference of Governmental
’ Industrial Hygienists

The New York Academy of Sciences .

. Vice Chair - Environmental 8ciences
Section - 1976

Chair ~ Environmental Sciences
. Section - 1977 - 78

Elected Fellow - 1977
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v

Curriculum Vitae

Page 3

Committecs:

Consulting:

Chairman of Subcommittee § 6
Metals 1, Intersociety Comnittee
on Manual of Methods for Ambient
Air Sampling and Analysis
1971-1977 -

Member 1971-present

Member of International Meeting on
Effects and Dose-Response Relationships
of Toxic Metals, Tokyo, November 18-23,
1974.

_Organized by: The Subcommittee on
Toxicology of Metals of the Permanent
Lonmission and International Association
on Occupational Hecalth,

Member of American Society for Testing
and Materials Committee D-22:
Methods of Sampling and Analysis
of Atmospheres,

Subcommittees D-22.04, 1973-Present.
D-22.09, 1975-Present.

New. York State - Governor's ad hoc
committee on PCB's, 1975.

Secretariat, International Standards
Organization/Technical Committee 146
(Air Quality)/Working Group 3 -
Nitrogen COmpounds, 1975-1976.

Secretariat, International Standards
Organization/Technical Committec 146
(Air Quality)/Subcommittee 2 -
Workplace Atmospheres, 1976-present.

Various corporate organizations
including Consolidated Edison,
nSRICOrporation, Equitable Environmental
Health.

United States Depariment of Conmerce,
National Oceanic and Atmospheric
Administration,
Marine Ecosystems Analysis Project,

"New York Bight Contaminants Panel.

Cornell University, New York State
College of Agriculture and Life Sciences
and New York State College of Human
' Ecology, Cooperative Extension,

New York City Urban Gardening Program.
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Currxiculum Vitae ’ .
Page 4

List of Published Works:

1.

Jo.

.Levels of

Laftinen, H. A. and T._J,_Kneip. " *Polarographic and Coulometric

Study of p-Dimethylaninobenzene,” Journal of the _American Chemical
Sociegy, 18:736-740 (1956).

King, 'P., E. Bretz and T. J. Knelp. “Determination of Yodine in
Mineral Premixes,” Analvtical Chemistry, 34:565~567 (1962).

XKneip, T. J.,-T. H.-Beasly, -P.-King and-W. K, Dean. "Progrenmed
Temperatuve Gas Chromatography with Dual Electron Capture Detector
for Pesticide Residue Analysis," Analytical Chemistry, 39 1510~
1512 (1967). . . .
Cohen, N. and X._J. Enelp, “A Method for the Analysis of 21°Pb

4n Urine of Uranium Miners," Journa) Health Physics, 17:125-130
(1969). .

Strehlow, C. D. and T. J. Xneir. “The Distribution of Lead
and 2inc in the Human Skeleton,” Journal American Industrial
Hygiene Association, 30 372-378 (1969) . .-

‘Xnein, T. J., G.°P. Howalls and M. E. Wrenn. "Trace Metals,

Ra’dibnﬂc‘hoés and Pesticides in the Hudson River," Syvuwposium on
Hudson River Ecology, October 1969, Proceedings of -the -Svumposium,

New York State Departnent of anironnental Conservation, Albany,
New York.

Furtado, V i E.,,I__J_ Kneip and M. Bisenbud. 'Measuxenent of Low

1 in Reactor Atmospheres,” Nuclear Aoglications end
Technologv, 9:268- 273 (1970).

xnein, T. J., M. Eisenbud, C. D. Strehlow and P. C. Freudenthal.
*Airsorne Particulates in Nes York City," Journal Air Pollution

. Control Association, 20:144-149 (1970).

Howells, G. P., T..J. Kpeip and M. Eisenbud. “Water Quality in
Industrial Areas: Profile of a River," Environmental Science _and
Technolooy, 4:26-35 (1970). )

-xneip..rx_l. " *Atomic Abosrption Spectrophotometry,® AIHA Confer-

ence on Advances in Insggqjgggag.uethod of Analyses, Environmental -

¥race Substances Center, Unxversxty o6f Missouri, -Columbia, Missouri
(May, 1570). A . -
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2.
FT
1_3;
4.

15,

l‘.

17.

Curriculum Vitae
Page 5

Lavrer, G. R., T..J. Knefp,.R. E. Albert and F. S. Kent. "In Situ
pPetennination of Lead on Painted Surfaces for the Prevention of
Childhood Leac Poisoning,” Proceedings of the Third Symoosivm on

Low. Ener-v X- and_ Gamme Ray “Sources and Aoo1xcatxons, Bos.on, ‘Gordon

and Bxeach Sczénce Publxsners} Rew York, pp. 289 301 (1971).

Lentsch, J. W., M. E. Wrenn, Tg_qﬁ‘Xnein and M. Eisenbud.
*Mannmade Radionuclides in the Hudson River Estuary,” Proc.
Sth Annual Mjdyear Topical Symposium, Health Physics Society,

Idaho ralls;'xdaho, p. 499 7(X970).

Howells, G. P., M. Eisenbud and T. J. Kneip. "Ecology of the
Estuary of the Lower Hudson River,* Prqc. FAO Tech. Conf., on
Marine Pollution and its Bffgp}g‘on iivinq Resources and Fxshing,
Pub1. ¥IR:MP/70/E-20, Food and Agriculture Organization Of the
United Nations, New York (1970). .

.Xneip, T. J. "Concentration Factors, Environmental Complexity
and the Analytical Chemist,” American Chemical Society, Analytical
Division--National Bureau of Standards Summer Symposium: Xey to
Progress in National Problem Areas, Washington, D. C. June 1971,
Procecdings of the Symposium )

Xneip,.T..J., G. P. Howells and M. E. Wrenn. "Trace Elenents.
Radionuclides and Pesticide Residues in the Hudson River,"
roc. FRO Tech. Conf. on Marine Pollution and its Effects on

13ving Resources and Fishing, Publ. FIR:MP/70/E-20, Food and
Agriculture Organization of the United Nations, New York (1970).

Laurer, G. R., T. J. Kneip, R. E. Albert and F. S. Kent. "X-ray

Flourescence: Detection of Lead in Wall Paint," Science, 172:
466-468 (12971). A

Xneip, T, J., N. Cohen, D. H. Goldstein and E, A, 8. Huchmore,
“"pxperimental Studies of Lead Toxicity in Trace Substances
in Pnvironmental Health - V," Proceedings of Universitv of

Missouri's S5th Annual Conference on Trace Stubstances in
Environmental Health “{ed. by D. D. Hemphill), pp. 349-361,
Taune1971)-

Bisenbnd M. and T. J. Kneip. "Trace Metals in the Atmosphere,®
Tech., Paver §16, New York State Department of Environmental Con-
scrvation, Environmental Quality Research and Development Unit
(Suly, 1571).

Lentsch, J. W., T. J. Xnelp, M. E. Wrenn, G. P. Howells and M.

. Eisenbud. "Stable Manganese and Mznganese-54 Distributions in

‘ The Physical ard Biological Components of the Hudson River Estuary,”
ggoc. Third National Symrosiun on Radioecology, Oak Ridge (1971).

MONS 012705



e

" - curriculum Vitae

Page ¢

20.
21.

22.

23.
e,
25.
26.
27.

28.

%29,

0.

' Health Laboratory Science 9(1):79-83 (1972).

Kneip, T. J. *Sampling and Analytical Problems in
& Complex Natural System: The Hudson River Estuary,®
American Laboratory 3:47-52 (1971).

Cohen, N., T. J. Kneip, D. Goldstein and E.A.S. Muchmore,
*The JuveniYe Baboon as a Model for Studies of Lead

Poisoning in Children,” Journal of Medical Primatology 1:
142-155 (1972). ’ T m

Kneip, T. J. and G. R. Laurer. "Isotope Excited X-ray
Fluorescence,” Analytical Chemistry, 44:57a-66A (1972).

laurer, G., M. Eisenbud, R. E. Albert, T. J. Kneip and
N. Nelson. "New York City Health Rescarch Council
X-ray Fluorescence Analyzer for Lead," Isotopes and *
Radiation Technology 9:275-277 (1972). ="~ "7 7

ISn.e.ip,,.‘.._‘I‘..,_ J., et al., "Tentative Method of Analysis for
Inorganic Lead Content of the Atmosphere,"

Laurer, G. R., R. E. Albert, T. J. Kneip, B. Pasternack,
C. Strehlow, N. Nelson and F. §. Kent, "The Distribution
of lLead Paint in New York City Tenement Buildings, AJPH 63:
163-168 (1973). - . . S '"‘"

¥Xneip, T. J. and G. J. Lauer. “Trace Metal Concentration
Factora in Aquatic Ecosystems," in Vol. 5, Progress in
Anslytical Chemistry, Plenum Press, New York, New York "(1973).

Ahuja, 8., F. M. Cohen, T. J. Kneip, J. L. lLambert, G. Ziweig,
eds. Chemical Analysis of the Environment and Other Modern
Technigues, Plénum Pxess, New ¥ork, New ¥ork (1973). 7 ~~
Xleinman, M. T., T. J. Kneip and M. Eisenbud, "Meteorological
Influences on Airborné Trace Mctals and Suspended
Particulates,”™ Proceedings, 7th Annual Conference on
Trace Substances in Environmental Health, University
of Missouri, Columbia,” Missourl, June 12-14 (1973).
Xneip, T. 1., et al., "Tentative Method of Analysis for
Cadmium Content of Atmospheric Particulate Matter,*
Hoalth Laboratory Soience 10(3):214-217 (1973).

" kneip, T. J., et al;, *Tentative Method of Analysis for

Molybdenum Content of Atmospheric Particulate Matter by .
Atomic Absorption Spectrophotometry,® Health Laboratory Science

©10(3):218-220 (1973). :

*Reprinted in Methods of Air Sampling and Analysis, Second edition,

?a z, M., ed. American Public Health AsSsociation, Washington, D.C.
1977). . o
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31.

32,

433,

4.

35.

‘“3§.

.

38,

39,

Kneip, T. J., et al., “"Tentative Method of Analysis for
Rickel Content of Atmospheric Particulate Matter by
Atomic Absorption Spectroscopy,”™ Health Laboratory Science
10(3):221-225 (1973). r ) oo T

Xneip, T. J., et al., “"Tentative Mcthod of Analysis for
toppexr Content of Atmospheric Particulate Matter by
Atomic Absorption Spectroscopy,” Health Laboratory Science
10(3)1226-230 (1973). ’ oo T o

Kneip, T. J., et al., ""Tentative Method of Analysis for

Chromium Content of Atmospheric Particulate Matter by

Atomic Absorption Spectroscopy,” Health Laboratory Science
*210(4):358-361 (1973). ST

" Kneip, T. J., G. P. Howells, M. E. Wrenn, "Trace Elemcnts,

Radionuclides and Pesticide Residueeg in the Hudson River,"
Marine Pollution and Sea Life. Fishing News (Books) Ltd.,
Burrey, England, p. 169 (1973). (Reprinted from Ref. 15)
Kneip, T. J., M. T, Kleinman and M. Eisenbud, "Relative
Tontributions of Emission Sources to the Total Airborne
Particulates in New York City,"™ Proceedings, Third

Ins

" International Clean Air Congress, October 8-12,71973 (1974).

Cohen, N.,T. 5:hiéegp, V. Rulon and D. Goldstein, “Biological

and Toxicological Kesponse of Infant Baboons to Lead
Driers in Paint,” Env. Hlth. Perspectives, Experimental
Issue #7, DHEW Pub, § NIH V4-218, U.S7 Gov't Printing
Office, Washington, D.C., p. 161 (1974).

Kneip, T. J., N. Cohen and V. Rulon, “"Potential Sources

. of Analytical Error in the Erythrocytic §-Aminolevulinic

Acid Dehydratase Test for lLead Exposure,” Analytical
Chemistry, 46:1863-1866, (1974). S

Bernstein, D. M., T. J. Kneip, M. T. Kleinman, R. Riddick
and M. Eisenbud, "Uptake and Distribution of Airborne
Trace Mctals in Man,” Proceedings of the 8th Annual
Conference of Trace Substances in Environmcntal Health,
Oniversity of Missourl, Columbia, Missouri, June {1974).
Rnéjp, o, J.;?{:'né and T. i;;géﬁdez, 'Cad;iamlin;an -
Rquatic Ecosystem: Distribution and Effects,® Trace
fubstances in _ngtysaegn]}‘;lﬂ!e,a,l&g = VIII, 1974, A~
ymposiun, ~ D. DT Hemphi ed., University of Missouri
Eolumbia (1974). T !
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40.

41,

*42.

.43,

.. %45,

*46.

Bondietti, E. A., F. H. Sweeton, T. Tamura, R. M. Perhac,
L. D. Nulett, and T. J. Kneip, “Characterization of Cadmium

and Nickel Contaminated Sediments from Foundry Cove,

_ New York," In: Proceedings of the First Annual NSF-RANN

Trace Contaminants Conférence, Oak Ridge, Tennessce, ~
Rugust, 19737 pp. 211-22¢.” CONF-~730802, ORNL, Oak Ridge,
Fennessec (1974).

Kneip, T. J., et al., "Tentative Method of Analysis for

Tadinium ‘Content of Atmospheric Particulate Matter by
Atomic Absorption Spectroscopy,® Health Laboratory Science

©11(2) $112-116 (1974).

Knedip, T. J., et al., "Tentative Method of Analysis for
Yron Content of Atmospheric Particulate Matter by Atomic
Absorption Spectroscopy,™ Health Laboratory Science 11(2):
118-121- (1974). T T

‘“Xneip, T. J., et al,, "Tentative Method of Analysis for

Tead Content of Atmospheric Particulate Matter by Atomic
Absorption Spectroscopy,™ Health Laboratory Science 11(2):
122-127 (1974). -

: Knclp,ir,ig., et al., "Tentative Method o6f Analysis for

Rahganese Content of Atmospheric Particulate Matter by
Atomic Absorption Spectroscopy,” Health Laboratory Science

©213(2):128-133 (1974) . :

Xpéiék;?.;g.,-et al., "Tentative Method of Analysis for Zinc
Tontent of Atmospheric Particulate Matter by Atomic
Absorption Spectroscopy,? Health Laboratory Science 11(2):

-.134-139 (1974). .
'Rpeip;;?:;J.. et al., "Tentative Method of Analysis for

Vanadium Content of Atmospheric Particulate Matter by
Atomic Absorption Spectroscopy,® Health Laboratory Science

£ 11(3) 1240-245 (1974).
*47. * Xnely '

.

Xnedp, T. J., et al. Tentative Method of Analysis for
Elemental Mercury in Ambient Air by Collection on Silver
Wool and Atomic Absorption Spectroscopy,® Health Laboratory

Science 11(4):342-346 (1974).
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* 48, kneip, T. J., M. Eisenbud, M. T. Kleinman and D. M. Bernstein,
®studies of Trace Substances in an Urban Atmosphere,®
Proceedings of the International Symposium of Recent
Advances in the Assessment of the Heéalth Effects of
Environmental Pollution, Paris, June 24-28, 1974 (1975).

*49. Goldstein, D. H., T. J. Kneip, V. Rulon and N. Cohen,
‘*Erythrocytic é-Aminolevulinic Acid Dehydratase (6~ALAD)
Activity as a Biological Parameter for Determining Exposures
to Lead," Journal of Occupational Medicine, 17:157-162 (1975).

50, Kneip, T-:-"J., .'Pbtential Applications of X-ray Analytical
Hethod in paint’Analysis,” Journal of Paint Technology,
- 47:71-76 (1975). ’ -

$1. Kneip, T. J., T. Hernandez and Gary Ré&, "Cadmium in an
Aquatic Ecosystem: Transport and Distribution,® In:
Trace Contaminants in the Environment,® Proceedings

of the Second Annual NSF-RANN Trace Contaminants Conference,
Asilomax, Pacific Grove, California,’ 29-3) August, 1374 (1975).

"$2.' Kneip, T. J., et al., "Tentative Method of Analysis for
Elemental Mercury in the Working Environment by Collection
on Silver Wool and Atomic Absorption Spectroscopy,”
Bealth Laboratory Science 12(2):158-162 (1975).

$3. Kneip, T. J., et 2l., "Lead in Blood and Urine,™ )le_a_l_tp:

Laboratory Science 12(4):375-378 (1975).

" 54. Xnedp, T. J., et al., "Mercury in Urine," Health
Laboratory science 12(4):379-382 (1975). =~

$5. Kneip, T. J., et al., “General Atomic Absorption Procedure
¥oxr~Irace Mctals in Airborne Material Collected on Membrane
Filters,® Health Laboratory Science 12(4):383-393 (1975),

56. Xneip, T.J., N. Cohen, V. Rulon, David Goldstein
and N. Nelson, "Factors Influencing Dose-Response
Relationships for Toxic Metals," In: Effects and
Dose-Response Relationships of Toxic Metals, G.F. Nordberg,
€d., Associated Scientific Pubiishers, Amsterdam (1976).
57.EBisenbud, M., T. J. Kneip, M. T. Kleinman, D. M. Bernstein,
*Trace Mctals in Urban Aerosols,”™ Final Report to
Blectric Power Research Institute, October, 197S.
BTIS 4, Pb-248-324 (1976).
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$8. Bernstein, D. M., M. T. Kleinman, T. J. Kneip, 9. L. Chan
and M. Lippmann, "A High-Volume Sampler for the Determination
of Particle Size Distributions in Ambient Air,® Journal
of the American Air Pollution Control Association 26{11),
_106§"-1072 1197¢8)° TTTrTm T T o e e

59. Kleinman, M. T., T. J. Kneip and M. Eisenbud, "Seasonal
Patterns of Airborne Particulate Concentrations in New York
City," Atmospheric Environment 10:9-11 (1976).

€0. Xleinman, M. T., D. M. Bernstein and T. J. Kneip, "An
Apparent Effect of the Oil Embargo on Total Suspended
Particulate Matter and Vanadium of New York City Air,*
Jd. Air Poll. Con. Assoc. 27:65-67 (1977). *

‘61, Kkneip, . T.J., R. Peter Mallon and Virginia P, Rulon,
¥oih¢ Effects of Anemia on Heme Synthesis Paranmectets
buring Lead Exposure,” American Industrial Hygiene

" Associstion Journal 37,75787-585 (1977). 777 T
62. " Xnelp, T. J., et al., "2nalytical Method for Antimony
In AiT"and Urine," In: Methods of Air Sampling and Analysis,
Second edition, Katz, M., ed. American Public Health  ~ °
Association, Washington, D. C., pp. 765-769 (1977).

63. Kneip, T. J., et al., "Analytical Method for Arsenic
In' Urine and Adir,” In: Methods of Air Sampling and Analysis,
- 8econd edition, Katz, M., ed. }\merican"?‘\igl'ié Health ™~
. Assocjation, Washington, D. C., pp. 769-773 (1977).

64. " Xueip, T. J., et al., “Analytical Method for Arsenic,
Bclenium and Antimony in Urine and Air by Hydride
Generation and Atomic Absorption Spectroscopy,® In:

" Methods of Air Sampling and Analysis, Second edition,
. Katz, M., ‘ed. American Pubiic Health Association,
Washington, D. C., pp. 774-780 (1977).

65. Kneip, T. J., et al., “"Analytical Method for Chromic Acid
Migt "in"XiY,® In: Methods of Air Sampling and Analysis,
Second edition, Katz, M., ed. American Public Héal%h"
Assoclation, Washington, D. C., pp. 785-788 (1977).

66. kKneip, T. J., et al,, “"Analytical Method for Lead in Air,"

Ini Mcthods of Air Bampling and Analysis, Second edition,
Katz, M., ed, American Public Health Association,
Washington, D. C., pp. 808-818 (13877).

67. Hazen, R. E. and T. J. Kneip, "The Distribution of Cadmium
in the Sediments of Foundry Cove," In: Hudson River Ecology,

" Procecding of a Symposjum, Hudson River Environmental
Boclety, ed. "March 28-30, 1976 (1977).
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68. Xneip, T. 3., M. T. Kleinman, R. Riddick and D. M. Bernstein,
_ *prace Elements in Human Tissues,” Proceedings of the
International Workshop on Biological Specinen Collections,
Rpri) 18=22,71977, LuxEmbouryg, . (Yn press, 1977). " 777

69. kneip, T. J., "Effects of Cadmium in an Aquatic Environnment,"
© . In: Cadmium 77, Edited Proceedings First International Cadmium
Uonference, san Francisco, 31 0an.-7 Feb., 1977. Meta) Bulletin

L3inited, "London, pp. 120-124, (1978).

70. Daisey, J. M., 1. Hawryluk, T. J. Kneip and F. Mukai, "Mutagenic
Activity in Organic Fractions of Airborne Particulate Matter,”
Presented at the Carbonaceous Particles in the Atmosphere
Conference, March 20-24, 1978, Berkeley, California.

21. Kneip, T. J., M. A, leyko, M. T. Kleinman, M. Lippmann and
- J. M. Daisey, "Organic Matter in New York City TSP: Comparisons
of Scasonal Variations and Relationships to Source Tracers," ’
Presented at the Carbonaceous Particles in the Atmosphere
Conference, March 20-24, 1978, Berkeley, California.

72. Lioy, P. J., G. T. Wolff and T. J. Rneip,"woxic Afirborne
Elements in the New York Metropolitan Area," J. Air Poll.
Con. Assn., 28(5):510-512 (1978).

73. lecaderer, B. P., D. M. Bernstein, J. M. Daisey, M. T, Kleinman,
7, J. Kneip, E, O. Knutson, M. Lippmann, P. J. Lioy,
X. A. Rahn, D. Sinclair, R. L. Tanner, and G, T. Wolff,
*summary of the New York Summer Aerosol Study (NYSAS),"
3. Mr Poll. Con. Assn., 28(4):321-327 (1978).

74. Fennikoh, K. B., H. I. Hirshfield and T. J. Kneip, "Cadmium
Toxicity in Planktonic Organisms of & Freshwater Web,"
Environ. Res. (In press, June, 1978).

75. Xneip, T. J. and M. T. Kleinman, "Sampling and Multielement
' Analysis of ambient Aerosols,” In: Special Environmental
Report No. 10, Air Pollution Measurement Techniques, Proceedings
of the WM0O Aixr Pollution Measurement Techniques Conference
{APOMET), Gothenburg, 11-15 October, 1976. World Meteorological
Organization, Geneva, Switzerland (1977).
76. Laurer, G. R. and T. J. Kneip, "Portable X-ray Units for
_Analyzing Lead in Paint,” In: A Report of the Committee on
Environmental Improvement: Assessing the Problem of Lead-Based
. baint Hazards, pp. 13-17, American Chemical society, ~ =~~~
Co §ashington, D.C. (August, 1978). v
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JOSEPH MARTIN O'CONNOR

Born: November 19, 1944,
Boston, Massachusetts
Married: 2 children

Bachelor of Science, Biology (Philosophy minor)
June, 1966

College of the Holy ‘Cross

Worcester, Massachusetts

poctor of Philosophy, Ecology/Physiology
November, 1971

State University of New York at A]bany
Albany, New York

pissertation Title: :
Photoperiodic control of pituitary gonadotropin
release in trout (Salmo gairdneri Richardson

and Salvelinus font1nalis (Mitchell) and in the

Sigma Xi

Beta Beta Beta Biological Society

Student representative to Faculty Senate
-State University of New York at Albany

"R.E.S.A. (Sigma Xi) Research Grant-in-Aid

N.S.F. Pre~doctoral fellowship (Honorable)
_Research Grant-in-Aid, Edmund Niles Hyuck Preserve
Fellowship, Research Foundation of New York State

New York Academy of Sciences

American Society of Limnology and Oceanography
Estuarine Research Federation

Atlantic Estuarine Research Society

_ AAAS S
American Society of Natural History

Ecological Society of America
American Fisheries Soclety
sigma Xi

Great Lakes Research Society

Florida Defenders of the !nvironﬁent

Board of Consultants, Lawler, Matusky and Skelly
Engineers, Tappan, New York
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present Research Assistant Professor
Department of Environmental Medicine, and
Assistant Director
- Laboratory for Environmental Studies
New York University Medical Center
Sterling Forest, Tuxedo, New York

1974-75 Senior Biologist
Office of Professional and Technological
Development
Lawler, Matusky and Skelly Engineers
415 Rt. 303, Tappan, New York

1973-74 Director
Biological Studies Section and
Laboratory Office of Research and Technology
Quirk, Lawler and Matusky Engineers and
QLM Laboratories, Inc.
Tappan, New York

1970-73 Research Associate
University of Maryland
Natural Resources Institute
Hallowing Point Field Station
Prince Frederick, Maryland

1967-70 Graduate Research Fellow
Dept. of Biological Sciences
State University of New York at Albany

1965-67 Faculty Research Assistant
{summers) University of Maryland’
Natural Resources Institute
Chesapeake Biological Laboratory
Solomons, Maryland

PROFESSIONAL Member, Advisory Committee
ACTIVITIES Chesapeake Bay R.A.N.N. Program of the National
Science Foundation
1971-1972

U.S. Dept. of Agriculture Graduate School
Programs in Aquatic Ecology and Pollution Biclogy

Counselor
Rockland County Guidance Center for Women
Guidance in Career Programs

Adjunct Assistant Professor

Inst. of Mar. and Atmos. Sciences
of the City University of New York
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Advisor, Fisheries onlogy U.8. Dept. of
Commerce

National Oceanic and Atmospheric Administration
gggzsgg;:nd Offshore Mining Environmental Study

Visiting Investigator
University of Delaware
College of Maripe Studies
Bayside Laboratory
Lewes, Delaware

_ 1972
RESEARCH Population dynamics
'INTPRFSTS . Community dynamics

Respiratory physiology of fishes

Reproductive physiology of fishes .
Chemical-biological interrelationships in ecology
Ethology of fishes

TBACHING Physiological ecology

JINTERESTS - General physiology
General ecology
Pollution biology
Ichthyology

PUBLICATIONS

O'Connor, J.M. 1969. The effects of melatonin on in vitro
ovulation of frog ovarian oocytes. Amer. 2ool. 9:5497

O'Connor, J.M. and R.G. Stross. 1970. Photoperiodic control
of the pituitary gonadotropin release patter of the frog,
Rana pipiens Shreber. Abstr, Proc. N.E. Division Comp.
Physiology section, Amer. Soc. 2ool.

O'Connor, J.M. 1970. The effects of thermal shock on the
tidal activity patterns of the hogchoker, Trinectes
maculatus. Abstr. Amer. Society of Ichthyologists and
Heérpetologists, Ann. Mtg., New Orleans, la.

O'Connor, J.M. 1971. Photoperiodic control of the pituxtary
gonadotropin Telease patterns in the rainbow trout (Salmo
ajrdneri (Rich.,)), the brook trout (Salvelinus fontinalis
altchell) and in the leopard frog (Rana pipiens Shreber).~
Ph.D. Thesis. Library, State University of New York at
Albany, and University Microfilms, Ann Arbor, Mich. .
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O'Connor, J.M. 1972. Pituitary gonadotropin release patterns
in rainbow trout (Salmo gairdneri) brook trout (Salvelinus

fontinalis) and in the leopard frog {Rana p;piens). Comp.
Biochem. Physiol. 43(A):739-746.

0'Connor, J.M. 1972. Tidal rhythm in the activity pattetns
of the hogchoker, Trinectes maculatus (Bloch and Schneider).
Exp. Mar. Biol. Ecol. 9:173-178. "

Sherk, J.A., J.M. O'Connor and D.A. Neumann. 1972. The
effects of suspended and deposited sediments on estuarine
organisms. Univ. Md. N.R.I. ref. 72-9.

sherk, J.A., 3.M. O'Connox and D.A. Neumann. 1973. The
effects of suspended and ‘deposited sediments.on’ estuarine
organisms. Univ. Md. N R.I. ref. no. 73-4.

O'Connor, J.M., R.W. Williams and J. Converse. 1974. Studies
of fish impingement at the Nine Mile Point Nuclear Station,
Lake Ontario. Abstr. 17th Conference on Great Lakes Re-
search., 1Int'l Assn. for Great Lakes Research.

O'Connor, J.M. and J.A. Shexrk. 1974. The responses of

somc estuarine organisms to concentrations of suspended solids.
Proc. of the Seventh Dredging Seminar, Ctr. for Dredging
studies, Texas AtM University.

gherk, J.A., J.M. O'Connor and D. Neumann. 1975. The effects
of suspended sediments on estuarine environments. 1IN: L.E.
Cronin (Ed.). Estuarine Research, Vol. 11. Geology and
Enginecring, Academic Press, N.Y. pp. 541-557,

Neumann, D.A., J.M. O'Connor and J.A. Sherk. 1975. Respiratory
and hematological responses of the oyster-toadfish (Opsanus
tan) to suspended sediments. Trans. Amer. Fish. SBoc.
Io4:775-781.

Sherk, J.A. and J.M. O'Connor. 1976. Effects of sedimentation
on coastal zone organisms. Proc. III Federal Inter-Agency
Sedimcentation Conference.

O'Connox, J.M. and S. Schaffer. 1977. Effects of sampling
ear on striped bass ichthyoplankton. Chesapeake Science
- 18:312-315. )

gherk, J.A., J.M. O'Connor and D.A. NReumann. 1976. Effects
of suspended solids on selected estuarine plankton. U.S.
Army Corps of Engineers Coastal Bngineerlng Research’ Center.
Misc. ﬁept. 76-1. 50 pp. Jan. 1976. .
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O'Connoxr, J.M., D.A. Neumann, and J.A. Sherk, Jr. 1%76.
Lethal effects of suspended sediments on estuarine figh.
Technical Paper No. 76-20, U.S. Army, Coastal Engineering
Regsearch Center, 38 pp.

O'Connor, J.M., D A. Neumann, and J.A. Sherk. 1%77, 8ub-
lethal effects of suspended sediments on estuarine fish.

' Technical Paper No. 77-3, U.S. Army, Coastal Engineezing

Regearch Center, 90 pp.

Rachlin, J., A.P. Beck, and J.M. O'Connor. 1978. Xaryotypic
analysis of Hudson River striped bass, Morone saxatilis
(Walbaum). Copeia 1978(2):334-336.

Ginn, T.C. and J.M, O'Connor. 1978. Responses of the estu-
arine amphipod Gammarus daiber{ to chlorinated power plant

effluent. Estuvarine Coastal Mar. Sci. 6:459-469. .

poje, G.V., T.C. Ginn, and J.M. O'Connor. 1978. An opera-
tional) system for simulating the physical and chemical en-
vironment of the condenser tubes of a power plant. IN:
Thorp, J. and J.W. Gibbons, eds. Energy and Environmental
Stress in Aquatic Systems (in press).

R

gubarik, L.S., and J.M. O'Connor. 1978. A radioisotopic
study of mercury uptake by Hudson River biota. IN: Thorp, J.
and J.W. Gibbons, eds. Encrgy and Environmental Stress

in Aquatic Systems (in press). .

O'Connor, J.M., C.C. Lee, and M. Eisenbud. Environmental
Health. M.E.S8.A. New York Bight Atlas Monograph 32 (in
press). . .

Ginn, T.C., G.V. Poje, and J.M. O'Connor.. 1978.. Survival
of planktonic organisms following passage through a simu-
lated power plant condenser tube. Proc. Fourth Nat'l
Workshop on Entrainment and Impingement. pp. 91-201.

PUBLICATIONS IN REVIEW

"0'Connor, J.M., D.A. Neumann and J.A. Sherk. The responses
of estuarine fishes to highly turbid environments. Watexr Res.

O'Connor, J.M. and J.A. Sherk. The effects of suspended
mineral solids on the white perch. Morone americana.
Trans. Amer. Fish., Soc.

O'Connor, J.M. and J.A. Mihursky. The effects of thermal

shock on the activity patterns of: the hogchoker, Ttinectes
maculatus. Ches. sci.
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MANUSCRIPTS_IN PREPARATION

Eichorn, K.L., T.C. Ginn and J.M. O'Connof. Response of
striped bass (Morone saxatilis) to chlorinated cooling water.

0'Connor, J.M., G.V. Poje, and 8. Rigdon. Respiration of
striped bass (Morone saxatilis) eggs and larvae.

Becker, A.J. and J M. O'Connor. Aerobic shutdown in the
green crab (Carcinus maenas) in response to temperature,
salinity and sulfide.

Steinhausler, F., §. Schaffer, N. Coheh, C. Lee, J. O'Connor -
and M. Wrenn, Effect of high LBT .xradiation on intracellular
ATP content of prokaryotic and eukaryotic algae.

Hendrick, E., J.M. O'Connor, and G.R. Laurer. A method for
analysis of trace mineral content of fish otoliths using
X-ray fluorescence SPectroscopy. .

EREQPN?&?39!§ .
O'Connor, J.M. 1969, The effects of melatonin on in vitro

ovulation of ovarian oocytes in the frog, Rana piplens.
Amer. Soc. 2ool.

0'Connor, J.M. and R.G. Btross. 1969. Photoperiodic control

of the pattern of pituitary gonadotropin release in the frog
Rana pipiens Shreber. Amer. Soc. Zool.

o*Connor, J.M. 1966. Alterations in the tidal activity
rhythm in the hogchoker after exposure to thermal shock.
Atlantic Estuarine Research SOclety, Camhxldge, Md. October,
1966.

0'Connor, J.M. and J.A. shetk. 1971. The lethal effects of
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