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Polychlorinated Biphenyls in the Global Ecosystem
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Potycklnrinated biphenyl= are widely dis-
persed In the giobal ccorystem, and
are powerlut inducer s of hiopaticenyymes
which €rprsde oestradiol,  Togeiher
with other chiorinsted blocldes, such
2z DOT, they could account for 2 large

art of the aberration In caiclum meta-
olism which has been observed in many
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v after Bminee ey f.'u' I'-.I-'.‘-..n_\'. Hi'gniﬁt:nm
_..'“.. of I were presenat i At ‘u"l‘n-grmc-u.unl)
(e sl B bt birther i
avpe prosent in o meevind year Arcbie bivd N 2] nand
everptivnally hivie restdnes were prosent udal
trapege o) i Caliveatin (Noe b Ju hirds 2 4 the sl
Jqudl pearvea wepe very tow, anel in l_u-ln the binin
teeterriet bt s of DG mal TCH wern hich, |n-_rimp.( 38
tonie hevele, Fal umbinantion during neprwbudion oe in
Ve aof starvation or steea chl b |‘_x|n-c:l:-ll 10 e
Ripniticant tlanges i 1he interaa! |l|ﬁlr|1-=1||m'| of chimi.
pooterh Baandroenrinm e Steraid hydrorybiee netivity in tha
hiver n.il-hl incrense n4 1his time. Dachibria conecatninns
were haaer than in the peregrines anobyecd in Hritaia,
Lot D eontentrstiong  wore  bjppreximately  com-
lh"l'u"’t'"o ‘ ,

Tabbs 2 preanls the rcs_uhs of anuly=es of peregrine
ey ppesies, remaing of which wery collected at eyTien in
Baja Caliteraia, Mexien,  With the exception af the
retntind uf e nnining dove (Aemsidure wtacrouwn)
amd of tiiree il hara (lzong vicesi), prey material
fiund at foue eveins consisted of soa bivds, O theae, the
vaved gacho (Podizeps caspicng) mul tho bluek petred
{Lowrchinin melanir) conddivited 32 and 23 por cent,
respectively, of tha renains, "

fflack potrelz, dite other petrels and ehearwaters
{Tolly ), ecuntained tapreinlly hich cunccutcations of
buth DIFL asl 1K, Reprochective success in 1hie
poprdatingt of peregrings scoms 10 be subnovinal. In
JGS ke paine wora ob-erved o hateh or fledyo moro tinn
a sivglo young. Ju the past, twe to four young. the
wber normally produced Ly healthy peregrineat-#,
were raised by ench poir (L. W, Walker, peraonal eom-
wuidentiun).  The tiickness of fruzinenls of n poregsing
cor-hdt with its iembirane, eoliveted in 1065 below an
evie where ene oz Latcineal, wus 02§ i, a deetiian
af 38 e eopd gt U faean LYiokness of 90200 nuc & 0-H 5
w05 per e eagtidenee joved) in wwentyethres opge
ol ered iy the seen before 1035, T regtion is wilderness,
Wi BRET CT U Bansune matiiTnag, aied 22 remaea from
Funrves ol protloticn.

In Colifornin, numbeie of breeding peeegrines have
Leen reduesd by we leagt 80 per cond in veecht Years,
Tizy rerainbig fuve pairs, hawever, scem to be vepraducing
sernally aidd rcar, when undisturbed, hetween two asud
fuar yuug each yeor.  They oro found, like mosy of the
suwrviving paira in Greab Dritain®=%, ju o celatively
unvotnminnied yegion and seem to be feeding on birds

e izt i ol

e

P —

swhich cutnin how et entinns of chilorinwed hyeden.
evrlun, A pafe which edued Miree yeune me g5
fored pi,i,-l!"- ity Imufri"m wl cafomhiryrgen o the
Lnsuline xenran,  Jolh prest proups ane eint vy nns
vimfuminated (M. No Ko, B0 Wo Il nd 5, if., in
preparation), 8 elntely of eoee euflerted in ting fogiv
weithed neoaueh e the eryrs onbpiesl ny prrsawas Senee,
whervis alther peecirion epgs fron: Colilurnina r~ull.-elc'l.l
sivee e Seeand Wagid Wor bmve lwen thage il
fre 02, mond B2 WL Apseliepsnn, 1Y Blickey und 1L F. Cliriston-
sen, i preparstion). Bespitn ofliciol  proteetian the
sueviving birks nre stll aubjrcted Sushoatings by sportamen
anil to harsurent ab tha eyrien. 30 these enuld by
efivelively veduced the pagmifation mizht yet suevive,

In Toble 3 sro presented the reaultn of unalyaes of
narine and terrestrind Lirds nied of 1hree vpeeics of tteshe
water fighea for PGB aud DT content and comeentzation,
From the retio of wial 2D 10 YCI, it is upparent thae
regivtial fullont polleens exid,  In mewt of the birds
frome Son Frunvizeo Bay which have been wnnlyaed,
fncluding porescine fuleons (Fuble 1) and cpw of the
weatem gull, the Cuspian tern ot Sho Bluck.crowned
night heron {itnble 3), tho rtin wos betwern ot anil two,
Anotier Llucl.crawited night heron egg had a 1y pically
“ocean” profile, angeeating thnt tho adult female had
wivtered nlong the coast.  In most of the binds from the
Faralkmy Islandds, which ure 27 miles weat of the Gelden
Gato Bridie, this rativ wus Letween 2 and 5. In the
Gull of Toname, whees PCB contamination might eomne
from the Connl Zono and iivlusttiol nrces in Panoma
City, tho mtiv is between 1 and 8 (Tahle 3). .

In the Guli' of Culifornin, a negion rolatively reroote
from the rourcea of ¢ither DDT or CB eontamiuntion,
tho rutio wes in 1005t enses approximately 0 or 10. This
wax trup in the ery of the peregrine faleon (Table 1),
in afl of the bluek patrols wut Jeast potivls snalyral,
in the Craveri’s mureelaa (i 2), in five of six asprey
cags el i six ol soven weaxtorn el agee {Labie 3).
A Uiee e -piitrss the fish s, aich Jow eoncentrations
uf Loth DDT aed TOB, was the nese divergent, with a
radic of I3 (1.0l 23, 1418 et efest wieaten dae 708
dilforences betywcon avian s tannunalian physnlopy or
& fundmuenta? difterereo in {ecding hubitd. ‘Ths other
excoptions intludo rpeeivs whielt are prescnt in tho arca
only during the Lreeding season (Tnble 2.

¥n sen birds from the Pasific the ratio was usiglly
botween 6 and 10 (Table 3}, TCB wua not found ia cgs
of tho Advlin penguin from Capo Croziow, Antavetice.
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45 reitdent in industrial accas hase,
we expeeted, Lizier PCB lovels than individnals af the
i mpygiea fioge Bete Seinale Tegiand, Aatatlyein of
b v Sroam e vhitteiiet of the western zall Srom the
Fatalbm Tslaais showed an everago PCB coutent of
B g e jar oot e-n.ﬁdcr.c'.-_ level) "l:(‘sl voutent
fair tpos from three chuehes feom an istaned in Fan
Fratwisen Bay everezed 803 pg with / range from 580
e 12N (alde S1 Seven ofys from soven elul_glws n
e Gl of Ceiifursia emtvined 43130 g of 1°CB.
Fiee DIV comatent of the ¢gne from the Faralinos was nat
seoradivantly disierent fom that of the Bajn Colifornia
LA B
Tarde from e Go'd of Colifornin alzo contein dicldrin
withes 2 gl 34, bt the mauber of nanbyye
e, id e pn wie theie relufive abnnGganens
¥ TR Despits rbe inadeliry of the
* 13 1ind any chlonuated hydenonr-
bt et m e e s e
Corostebie Bieet ™% calinh ltwins inte the & s in likelw
that mune g cater from ihe Celoredn River anld feen
ltural tisas in weatern Mexivo, A simmifleant
titn, Lovever, muet conte from the atmosphere?®,
oiatd 231 tressze 1t buat explains the prerouce of PCB in
In exteacts from the Gulf of Califoruia
pound Wrd present in relatively  snall
“Tiia eungrannd ie seadily degruded by
wanintisn in Inburatory experiments,
& thesefoure b sdeclively  doproded in tho
e Alihengh PCB 14 uot enlublo in water, it
bas o baw Ieg Snite vepnur prosayng??,. Incinetation of
cotaining B would greatly increase the
ote wl vntry e the atnuephiere, PCIV in used in tho
[ BTN T] T ie of ey juduserindl produces, s0 the high
ermaitty feaot i San Frania Bnyy, Popet Sound?
el Nen I s ioy presualdy teandt froin direct dischargo
"‘“li-li‘l-llu.l‘ .

Vi st af TCB in the B Innd birds ond feesh.
Setez tefy on Oy el fndicates tint i iz also dictributed
e Lbal eeoacsteina in North Ameriee,  ero-

e € al Ghor fare eeruite 108, ns well as the other

« x
o Tele Toag T owille

i “etinaid, over all theie plebal ranze,

N
N
e
.

LRI

no ;," occt vt me peaiiuble for prey speeics frem
LR b eomanneds witich wora to ba 30N
e 3. Qe

s i e e N seoemd yenr sinle
it ninter ol 14GL-64 en Idde 1uclicea,

sy b maned i bird crrizs of
- '.l.'i:- U svap's nwls whivh wus
e o Loy
Ve e T . Urgpai's
Pt e Ny Ataerien omd ip
s L Ll d v 34 evernl

" e aa -
LI T

Calil,, Yexemierr 1037,
S0 Iy My 1067,

¢ juto thoswo waters and fromm local’

DI T P T

- ’ TURRAT USSSe O imaTIe T o

Vet yoat fenesse, died of vrbeleg arnbapla, . .
Unliche sl ik tn 0180t wiwsn o yuing was pameds Tyl aba qoutalnn? €5 pr of

Lpn (iwm ravls, Callfofnin, 12348,

Cluleh A1 trom Yolo Co., Calif., Apell 19CA,

apecies of raplors do not eccunulate high amemnta of
the orynna.chilaring eompounds (Fnblo 3), o result of the
vory Jow rositive lovels wauvully found. in their prey.
Awericon kesteads cud Lara owly sre conunoa reridents of
Culiturnin citiva.  Tho white-tailad  kite, which  wus
neae extinetinn 49 years oo in Califimia, is now abundnnit
in nreas whero invectivido vao is intepso, Vet beeanse it
proye primarily upon tho short-lived and hecbivurous
vole, Microtas, the specios accinulutes very littlo DT
or I'CJS {Lablo 3).

Drovinus work™ hua shown that both DDT and dicldrin
incduce hepatis enzymes In the pigeon which, in an in
ritro prepamtion, inereaso tho metabalism of progusterone
and testosterone.  This work has now been extonded to
stddy the mebolimm of oestridivl by enxyines induced
by 2 p'DIE, technioal DDT (Dupant) and PCB (*Aroclor
1262'). Thoexperimental proceduve previously deseribed '
awaa followed exoopt that the chlurinated hydrocarbons
were injeeted intramuscularly rathes than givon orally,
and in the separatitn of ovstradinl ond iz inctebaolites
e gnlvens syatem used was the wpper layer 60 o mixturo
ol bnwennsheptanc nweanots water 715:8:2. The strins
wore menitorad with an watodtaphic atein wmitner.  The

prefily obimined Sor thin variour indueing syunts” are
e S 20 B8 i e groted thar Gus ninfites af 1he

meinbeliten shigitied efter enzyne frlnction nedng DDE
and DIXE eru identical, bub tuar a dinvreat anctabolite
is prucluced by the enzyme induced by TUIL. The aunownt
of metabolites formxd was caloulated from tivo radio-
selivity of tho peaks. Tho rosults obtained are given_ in
Tablo 4. . :

Table 4. TORTAIR OF OESYRADIOL NETAMILICK AT PIGEOX LIYER ROND-
GUNAYES VEON MIRUS TEZASCO WITH VAZIOUS CUROBIYATED NVLROCARRNYS

Awount of yolar melabnliles

{otmed [o spiuies
Canito} Mn3s €3
RIHILE U] W21yl
DT (0 mT o) 23) =112
N (20 myeey 1600103

Fach fAvure Is (e averoze with standarl devialinn of & zmnp of four
Weda, In all eaves AR prnkes of s=innliol AT U0 ncioitanie ) was
prseit Ia Alm Incuhsting gaisties,  Jecubadbon tGwe 30 min, weizht of
nlpardia] Tartinn 5h0 g, AN cbiorinated hvdioenrhane, wese
fujrcied fiiatauscalatly (nto v paxioral museke T days betory deatty

Body concentrations of 40 p.p.u. of p,p"-DOT siguiii.
cently inervosed the rato of oostedivi degendation by
thy ancduced enzymies in the experitmental conditions.
On n weight basis tho PCB preparation had an sestradiol
degending  potentind u{bpmxinuuel_\' five times that of
pp DI or technical DDT,  Bath DDE and PCD,
which nrw appnseatiy tha most abuadant of the chlorinated
hydrocotbon polivtema in the glohinl cevavatom, have
therefore the eapacity to prorduce aublethul physinlogical
clieeta in Livds.

Studiivs en the antivity of induced enzynea in the mt
ab vaciond tanes alter o siole injection of DT or
divhlrin have beeny mvade by Ghuezal ¢ #2130, He Gvosl
a1 160K 76 Gays for the activitye 16 G to Lall its
panxiun Vadue B the case of 1Y aad 15 days in the
cnse of dicldein,  Exporisacina with dwitlrin on pigeans
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a1, O stacrashie gagatetlon of ositradiol lud 1ta tnetabedites.
LALR u'w.""-; fie Luge 1 -’ak ls mnalered oestendiol

sheer thnt only a quaster of mnximum activity remnina
i n nmmln. i there is evidence that the cficets of
15 o inatted onryaaes ean peraiss over a long })cnud of
Fisge | nore stadies ave necded to l-fr..-mtno
e rFatling !mt--..:ul-c ol livers of thiow spuecise
[NETTTR $owti ehiurianted  hyGrecorhons,  Tha
et o e b vealah By e civneal? Is.. ron o w 3t
Phe 5o e 1y f extro-1i0 to ellon lanced h\'dro"nrbol 'S

Voo aeduciiona in epgehell thickness and eggshell
woeekt butvese the chenzes of e Dreukiogert-f, and
water petention, whith offects hatching auceeas“-"
okt B jmpaivell. The awironment in which l-irds
new exist iy theiefore an longer the aame aa thae In which
they evelveds it da unh.—a-l\' U any specics hes tho

Frnete Coparity 1o ment thy srlretion Preveures revalting

l;o M e nheugd envireneental change which has producecd
thae )

: <hielie.  Tho wercasiua falvon i & tpeicd
. "’.sl\' revered gad respected. G, M. Thayer' Jus
egridedd 1t oA "llw rmbmhmcnl. <[ noble rapacity and
bere ty freesamn®™, Aniony twtefare oxists in tho fact

that ﬂ‘. pe restrim: By be tho fitet specicn to bo oxtirpated
by g:had o contuminntion,

Tsunamis on the Moon?

\'.'. GOVAN DO

<t rseiiee of Oceancgraph
foe vre I Gy 1‘)n|. fr ’1.

-8 too% Ustdyepiy

N et g l"- v inde pinga il anonntain

Jone s eraters lorser
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