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Species in the Hudson River, New York 

Electrofishing boat used to collect fish 
from Hudson River. 

Background 
n environmental endocrin e di sruptor 

is defined as an exogenous agent that 

imcr fcrcs w ith the synthes is. sec reti on. 
transport . binding. ac ti on. or el iminati on 

o r natural horm ones in th e body lhal are 

responsible for the maintenance o f 

homeostas is. reproduction. devc lopmCill 
and/o r behav ior ( . En vironmental 

Protect ion Agency. 1997). 

Interes t in th e eiTecls that contami ­

nants may have on the endoc rin e sys tem 
or aquati c organi sms has increased 

considerab ly during the past two decad es 

because: 

• M ore chemi cal s arc being identifi ed as 
potenti al endocrin e d isru pters: 

• These chemica l contaminant s arc 

common and w idespread in aquati c 

ecosys tems: and 
• The endocrine system or humans may 

al so be negati ve ly affec ted by environ­

mental contaminant s. 

Carp collected from the Hudson River. 
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In formati on from a national recon­

nai ssance investi gati on conducted in 

1994- 95 by the .S. Geo log ica l urvcy 

( SGS ) indica tes endocrine d isrupti on in 
ca rp ( rprinus cmpio) is ev ident in 

several area: or th e nitcd Stales ( ood­
brcd and oth ers. 1997) . An <J iyses of large­

mouth bass (Micmp1erus sal111oides) <J nd 
ca rp co llect ed as p<lrt o f the nati onal 

reconnaissance . al three locati ons on the 
mai nstem of the Hudson Ri ver in Fall 

199-+ and pring 1995- at Lake Lu 7.c rnc. 
alskill. and Poughkeepsie ( fi g . I )­

indicated al tered biomarkers (v itc ll ogcnin . 

17 - ~ es tradi o l. I 1-kclotcs tostcronc. <~nd 
hi sto- path o logy) in fi sh. parti cularl y in 
areas w ith elc <llcd concentrati ons or con­

tam inants in th e fi sh ti ssue and sediments 

(Sm ith and others. 1997) . 

Problem/Objectives 
P lychl orinat cd bipheny ls (P Bs) 

have been idcnl ifi ed as one or lhc 

sy nthetic com1 ounds that may impac t th e 
cndo rinc system o f fi sh ( .S. Environ­

mental Protec ti on Agency. 1997). PC B 

concentrati ons in Hudson Ri ver sediments 

arc hi ghes t in th e upper reaches below Ft. 
Ed ward and decrease w ith increas ing 

d istan ce downstrea m (Phillips and others. 

1997) 

Several program s arc currentl y under­

way or proposed for monitoring contami ­

nant s in fi sh. sediment s. and wa ter in th e 
Hud son Ri ve r Basin . No studi es were 

initiall y planned to document : 

• Whc1hcr in -pl ace po l lutan ts in th e 

Hudson Ri ver may cau se altc1·cd 

endocrin e biomark ers in res ident !i sh: 

• The magnitude and spa1i al cx 1en1 of 

altered endocrine biomark ers in 

selceled fi ~ h spec ies in the Hudson 
Ri ve r bas in : and 

• The potenti al for conscqucllli al 

endoc rine di sru ption in other organ­

isms. inc luding humans. th at arc 
ex posed to the sa me cnvironmenl al 

con li1i ons or th at consume Hudson 

R ivc r fi sh. 

1 

Lake Luzerne 
!RM-219) 

Figure 1. Endocrin e study sites in th e 
Hudson River basin (RM =river miles 
from mouth ). 
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Since the 199-+ and 1995 reconnais­

sance . addi tional anal yses o f hi stopath o l­

ogy and endoc rin e bi omarker informati on 
have prov ided valuab le base- line data . 

These data w ill gage effec ts th at any futurc 
redi stributi on and/or c leanup o r contami ­

nated sediments in part s o f the Hudson 

Ri ve r system may have on the endocrin e 

system o r res ident aqua1ic bi ola. 

The objec ti ves o f these in vesti gati ons 

o f Hudson Ri ver fi sh arc to: 
• Dc1ermin c 1hc spa1i al ex tent and 

magni1udc or altered endoc rine 

biomarkers in three fi sh spec ies (carp. 

blac k bass- largemouth and smallmoulh 

I M . . w/111oides and M. do lo111 ieuil. and 

brown bullhead IA111eiums nelmlosus i) 
rrom selec ted sites on the Hudson Ri ve r 

during th e reproducti ve peri od: and 

• Exa mine relati on o f contaminants in fi sh 

t is~ u e and sed iment s to altered endocrin e 

biomarkers in fi sh. including vitell o­

genin . 1 7-~ cs lradi o l. I 1-kctolcs los lcr­
onc. and hi ~ l o pa th o l ogy. 
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Approach and Preliminary Results 
In 199 . G and Ie" ork , tate 

Departmen t of Environmemal Con,cn a­
ti on co lleued blood and gonads from adul! 
fish (black ba.·s. brO\\ n bullhead. and ca rp ) 
at se era! locati ons ( fig. I ) on the main­
stem Hud. on River. A minimum of 20 fi ~ h 

from each site ( I 0 of eac h sex) for eac h 
fi ·h species was the target for co ll ec ti o n ~. 

ndocrine biomarker and P B ti ~s uc n.:s i­
due concentrations at the most contami ­
nated sites ( fi g. 2) were co m1 arcd to 
reference conditi ons \\'ith IO\\' concentra­
tions of contaminants at sites ncar L ake.: 
Luzern e (I M -220) and the Feeder I am 
(RM -20 I ). 

ndocrine biomarker. sediment resi ­
due. fish 1 issue res idue. hi stopathology. and 
anci ll ary da ta arc being compared and 
anal yzed by correlati on anal yse~ and par­
ti al regression ( fig. 2). Preliminary rc~u lt s 

(Baldigo and others. 2000) indica te that: 
• P B concentra ti ons were.: hi ghc.:st in li -, h 

tissues and bed sediment at ~itc s 
downstrea m from a major contaminan t 
source (Thompson Island Pool. 

ovevillc Bay and Waterford arc loca ted 
from RM - 1 55 1 RM - 189): 

• P B concentrations in bed sediment (() 

2500 pg/kg !micrograms per k i lograml) 
were.: strongly co rrelated with lipid based 
(norm ali Lcd) PCB leve ls in fi sh ti ssue~ 
(200- 1250 pg/g !microgram ~ per gram! ): 

• Yitcllogcnin (precursor of yo lk protein in 
females) was detec1ed in p l a ~m a of male.: 
ca rp and bass at sit s upstream and 
downstream from a known contamin;lll! 
source: and 

• The 17- r:) es t,·adio l/ 11 -kctotcstostcronc 
(E/ 11-KT) rati o \\'a s ahnonna ll y hi gh in 
all male bass at one si te. and in about 
one third or male carp and bullhead at 
several other sites. 

Related cf"fcct s of contaminatc.:d 

sediment s on gametogencsi' ma) aile ·t the 

health of the fi sh popul ation-, in p.trt<, or the 

Hudson Ri ver. Additional phys iol o~~ and 

comam inant data arc needed 10 full ~ 

document the natural va ri abi li t) ('l'a,, •1al. 

annual. and interspecific ) of reproduc! J\L' 

biomarkers. the specific contamin anh th at 

could potentiall y affect e ndocrine'~ stem .... 

and the biological consequence.., or 

potential endoc rin e.: di srupti on in target fi-,h 

and th eir populations or the ll ud-,on Rl\er. 

Additi onal co llec ti ons of fi sh\\ ill he 

req uired 10 define further spatial di ~ tribu ­

ti on and determin e effects that alteration s 
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Figure 2. Mean lipid-based total PCB concen tration in three fish 
species (sexes combined) and total PCB concentra tion in bed 
sediment at eight sites on the Hudson River, 1998. Sediment data 
are from 1998 co llections, except Waterford (RM-155) and 
Poughkeepsie (RM-76) from 1993 samples and Feeder Dam (RM-201) 
from 1997 samples. 

or endocrine biomarkers in indi vidual 
fi sh may have on rc.:productivc processc~ 
of fi sh populations in the llu d~on Ri ve r. 
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