shortly afler Loing trapped for Talconsy.  Sigraficant
amownts of PCN wore priwmit in Arctio peregrine only
& fow months old (Nos. & und 8), but higher residues
Wore prowsi a scoontd yoar Arctie bird (No. 2) and
excoptivnally high residuos wore prosont in an adult
trapped in Califurnia (No, 4). In birds 2 and 4 the total
lipid suvorvos woro vory low, and in both tho brasin
econcontrations of DDE and 1'CS were high, perhaops at
toxio lovals, 1At mobilization during voprutuction or in
timon of starvalion or strows could bo oxpected W causo
significant ohanges in tho internal distribution of chlori-
neted hydrocarbons. Bteroid hydroxylaso sctivity in the
liver might inoronso at this timo. Dicldrin conconirations
ware lowor than in the porogrines analysod in‘ Britain,

unotaminated reg
which contain liw el
carbonn.

b mean (o o Bedingg i birds
abimw of ohlorioated hydry-
h fledged throe young in 1968
fly on pwose and coluibiformes during the
scuson.  Hoth prey groups aro relativoly un-
mnated (M. N. K, R W. R. and 8. G. H,, in
preparation). A cluteh of cggs oollocted in this region
weighed as much #y the oggs obtnined in pre-war years,
wheross other peregring ogga from Califurnia enllocted
sinco tho Sccond World War havo buen thin-shelied
(ref. 2,and D. . Anderson, J. Hickey and R. F. Christen-
scn, in preparetion).  Deapite official protection the
surviving birds are still subjeoted (o shooting by sportsmen
u:d to .Ilurunmq-m, at tho oyries. If theso could be

A puir whi

but DDE ooncentrations wero sppr ly com-
parable®.
Tablo 2 presents the rosults of analysos of peregrine
Em,y spocics, romnins of which woro colleoted at eyrics in
aja California, Moxico. With tho exception of the

of ono g dove (Zcnaid macroura)
and of threo fish bnia (Pitonyxr vivesi), pray material
Of those, the

found at four oyrios cunsisiod of soa birds.
”Nd po\m (g,od;‘oe’u mm‘n\u)l and tho black petrel
i . , oonslitut.

{ 32 and 25 per oent,
m)yontivoly. of tho romains. .

Black potrels, like other “polrels and shearwaters
(Table 3), incd cspociully high i f

duced tho population might yet survive.

In Toble 3 arc presented the resulty of analysos of
marine and terrestrial birds and of threo species of fresh-
waltor fishes for PCI3 and DDT content and concentration.
From tho ratio of total DDT (o PCY, it in appurent that
regiona] fallout patterns exist. ln most of the birds
from Bon Franoisco Bay wi have. been analysed,
including purogrine falcons (Tablo 1) and cggy of the
western gull, the Caspian tern snd the black-crowned
night heron (Table 3), tho ratio was between one and two.
Ancther black-crowned night horon cgg had a typically
“‘ocean™ profile, suggesting that tho adult femalo had

of
both DNT and YCB. productive succoss in this
ulation of porogrinos scoms to bo subnormal. In
8 no paira wero obacrvod to hatoh or fledge more than
& single young. In tho past, two to four young, tho
number normally produced by healthy porogrinest®®,
wore raised by each pair (L. \V. Walkor, personal com-
: isation). "Ihe thick of fr of & perogrino
oggsholl, with its membrano, ooilected in 1008 bolow an
oyrio where one young hatchod, was 0-24 mm, & docrcaso
of 34 por oont from tho moan thickucss of 0-34 mm + 0:015
mm (‘;‘E por cent confidence levol) in bwenty-three oggs
oollocted in the ares before 1947 (D. Andorson and
J. Hickey, pereonal communication). The region is wildor-
nosy, with littioor no humaninterferenco, and js remote from
souroos of pollution. .

In California, numbors of brocding peregrines have
boon roduocd by st loast 80 por cunt in rocent years.
The romaining fow paire, however, scem to be reproducing
normally aud rvar, when undisturbed, betweon two an
four young oach yoar. They are found, like most of the
surviving pairs in Creat Britain*-*, in & relatively

i along tho coast. In most of the Lirds from the
Faralion Islands, which sro 27 miles west of the Golden
Gato Bridge, this ratio was botween 2 and 8. In the
Gulf of Panams, where I'CB contamination might come
from the Canal Zono and industrinl arces in Panama
City, tho ratio is between 1 and 2 (Table 3).

In tho Gulf of Califurnia, a region reiativoly remoto
from tho sources of cither DDT or PCH contaminntion,
the ratio was in most cescs approximately 9 or 10,

-3

.
was truo in the egg of the peregrine falcon (Tablo 1),
in all of the black potruls snd lowst potrels analysed,

in the Craveri's murrelots (Fablo 2), in five of six osproy
cggs and in six of sovon western gull cgge (Tablo 3).
Among tho exoeptions tho fish bat, with low concentrations
of both DDT and PCB, was the moat. divergent, with a
ratio of 43 (Tablo 2). It is not clear whether ¢
diffe b avian and lian phy
o fundamental diffevenco in feeding lwbits. Tho other
exceptions include species which are present in the arca
only during the breeding scason (Table 2).

In sca birds from tho Pacific tho ratio was usually
botween 8 and 10 (Table 3). PUB was not found in oggs

Table £. PCP AND DDY IX PREY SPECINS OF PRREORINE FPALCONS IN THEK OULY OF CALIZORNIA

ni,
l ot measured. Ipterferiol
U wgge 130 sontained 0

DDT DDT Percentage PCH PCH oYY
. b [} (p.pm) DE ) ®pm) rcB
0]
Pten” . - oo, ” xu1 ) -
el (3 '
rang” ’ 0 2w " - 100w "
N 1) . -« (005-1,0¢4) . (0-90-1-14)
u hm' body H B [214) ] o 85 (W) 3
Yio bat (8 3-37) (+-2-3:0) .
‘Whote body T 28 . °T(W) ” 058 902 (W) L]
. s . (0-45-1-08)
Lo towe i : %) " ® - “
Whoh body. sdul 1 371 (2} as - 0039 (W) 79
Whole body, sduit H " g 4 = 028 (W) "
Izﬂ torw (1)
) . 185 il * - 153 (L} ”
94-249) {0-8-3-0)
,mlgn..' s s 195 8 » 81 (L) (4]
(94-278) (l-l—{u)
3 concentrations 1o D.p.m. wet welght 1YF) or ipld welght (L),

RN Seciars ere oTatied . o wictmeyoF oot BebsEtime cxtive o Bge Collfoqtn " Nurmbers I pareatheses sre the mumber of reualne of
ench prey speoics whith were found at the eytivs. — Also found were remains of one cormorant (Phaiacrororar ap), one red phalarope (Fhaiaropus fulicarins),
Nt northern phatarope (Lebiprs lobatur) and one jove ), but local 1 of these apecies Were not smalysed. Eggw of

-aat rlma. lh’lp\ \'2". svd Heermann's gulls were from different olutches, Eared grebs: Podicess caapicus; black petrel: Losmeiania melumia: lenst
1rel: Ualecyplena microsoma; Ooh Lat: Pitenye sivaei; Cruvert's mucveles: Endompriure crsveri; eiegant Wera: Thafasrws siepans. Hoermaon's guil:
Pee Arermen

O e A sleht) 438 0:17 p.p.m. endets (lpid waight).
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Table 3. FCB AXD DUT IN THK GLUBAL KCURVETERM

Total DDT Perernt rep
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14
r.llne. I..Akn 3 &l
P T »
e, i3

e . e e u.y"é-un. *o\mun 968 ©: Folut Reyes, Calll, December 1087, Felmars broed Ia Aleaka,
wu nru. Breeds in (‘luln. (‘oilreledl 088, unlr.{(‘nlu in,

ime pridess Brocds 1o New L A B LM BatOTmn e 1, 1886, C: Gl of Callforae, May 1000, MuL, Mot

lf: wmmmm. *-.5.«:.4-.1:-1‘- uo-

3 h mMa egg® wera ooll Isia Pachequlile, Oulf of Pannmi, February oontaloed
008 p, -nun 006 p.pm.  Shlin, . dicidrin and 0-07 p.p.m. endrin (Hipig 44 M) nu c. fornia eygs
n’HnN a l-Na de los A , March | 24 p.p.m. dieNdrin and 1.13 ppm, nndrln(
“ Mc nnwn s Pacl

'1'. Wrr

M- '
3! N bruary exys were anslysed idrin and endrin. : 0-08,
%omﬂfowl lp‘t;ui .'f,','}' 5.-.-\. e 198, Two anslyeed for dleldrin and l- Dlelan- 0-08,
. Paration Iolands, Mey 1067

Ban Mat, ooy 1907,
noplrre. Diego, April 1008, Adult m
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- and oudrin (Tables 3 and 3), but Lho number o(' -n.lyw the -ulvcm system usod wan tho uppor |

Tabiv 3 Gcontinved)

‘ tor cooperii,  Wulluia Fark, San me.m l‘ml-ruur First yeat feraie, died of teichomoninets.
1 4'0 M. ¢|len’rlu “i}an 'l.n'nu Vb pr." N, Apilt 1068, Unlatched ege I est where one young wos rafscd.  ¥ag nlw contained (T pg of
heplachlor o r,
Valin: " ﬁ 5 o G mrw'ﬁ aln, Jnge nnm n egg alro contained 0-10 p.p.m. dicldrin and 0-25 p.p.m. endein (Upkl weight),
ure, b

1067,
an l.llﬂl ‘5 tond, Mendoctho Ga., Gal., Deccraber 1987, Kags from Davis, Califotats, 148,
¥ r.o Siffcrvnt clutchen, 8an }unmco Bay. May 1967,

v Hiandant errom, reem coafldcnos limits.

inn )ar 0 Bay, sy 1

1les, r\ I\C' loveluhrl 1906,
Tl lnml G

n 8,
amphus alewlicva, rmmm hllnnl. A,yfll
eniMiberinphue anfiguum, DAY mnlbﬂ 1, 1990,
rorhinea momaceratas Soute my 1:., )n vember 1, 1084,
ura mecrours,  Ban Diegn, July
. Cluich 4 from (‘onu- ('onll C'v + Callf,, 3asod 1988, Cluteh B from Yolo Co., Calll., Aptil 1648,
o mopiactn. Iiavis, CallL., December 1987,

of tho Adolic ponguin from Cape Crarier, Antarclica. produced thin-sholled egge {D. And: and J. Hickey,
In thewo, however, tho amount of DDT was very low; porsonal communication). Soveral apecies of raptors do
\mh & DDT: PCD ratio of 18, no PCB would have been not tnte high of tho orgy hiorine com-
tootod, A larger ¢ of fnt matcrial fromn Antarotio  pounds (Tuble 3), & resuit of the vory low sesidue lovels
orgmhm'. \thlc)l would contain moro DDT, would usuallyfound in thmr pny American koatrole and barm owls
thorefore have to bo annlysnd boforo concluding that PCB  are i
ln- not yot roachied tho Antarctic. kito, which was near uxunchun 40 ycars ago in California, is
di Is of epocics rosident in industrinl avoss have, now abundani in areas whore inscoticido uso in intonso,
as oxpooted, higher PCB lovels than individuals of the  yet 1 it proys primarily upon the short-lived and
sano spocios from moro rowoto regions. Analysis of herbivorous volo, Microtus, the apocios acounulates very
ge from ton clutchus of tho wostern gull from the little DDT or PCR (Table 8). .
lefon Islands showod an aversgoe I’'CB oontent of Previous work!® has shown that both DNT and dieldrin
lut 05 pg (96 por cont. confidonen lovel).  PCB contont  induce hepatio onzymes in tho plgoon which, in an én
four from throo cluiches from an island in 8an  witro p ion, i tho b of pi
Francisco Bay averaged 805 ug with a renge from 680  and testostorono. This work has now been extendod t
to 1,810 (Table 3). Bevon egps from sovon clutches in  study tho motabolism of oostradiol by enzymes induoed
the Gulf of California contained 45+ 30 of PCB. by p,p'-DDE, technical DY (Dupont) and TUB {‘Aroclor
The DIV content of tho oggs from the Faralions was not  1242°). The oxpcrinwnml procedure proviously desoribed™*
significantly difforont from that of “tho Baja California  was followed oxeopt that the ohiorinsted hiydrocarbons
were injeoted intramuncularly rather than given orslly,
irds from the Guif of Californis also contain dioldrin and in the scparation of ocstradiol and its r{nv(tbnlih-u
rer of & mixture

sy of b 1: wator 8:2. The strips
with that of DDT and PCB, Doapnlo tho ixub\lity of the woro mumuzrod mu. an awtographic strip scaaner.  The
Bhell C)lomionl Company to find any pmﬁlen b { for tho various inducing sgents aro

bons in tho Quif of Californin and at the mouth of the  shown in Fig. 1. 1t will be noted that the profiles of the
Colorado Rivor', which druins into tho Gulf, it is likely motabolites obtained after enzymo induction using DNE
that sone do enter from tho Colorado River and from  and DDT aro identical, but that & different metalwolite
sgrioultursl aras in westorn Mexico: A significant s produced by the enzyme induced by FCH. The mmnount
fraction, howover, must come from tho atmosphere™, of motabolitos formed was calculated from tho radi
and air port bost explnina tho § of PCB in  aotivity of tho peaks, The rosults obtained are given in
romoto srons. In oxtracts from the Gulf of California  Table 4.

one PCH oompound was pmo)oﬂt in mm.woly unnll

Table 4. INOREASE OP ONSTAADIOL WETANOLISN BY FIGXON LIVER ROMO-

0 oot Tioht .""J. Pl 'o roa Y 3 d by  oaxarss rxow Bikvs TxATED wTh van u:::An;Anm :\;u‘:::‘;‘::n
S i Gy e e TRiser
Rt cnng VB oo e ey SEER il
Panuiacwrs of Ty navaiiar procusi, so-she Wgh B s AR S RO BT

amowts, ound in Son Pranccs B, ugo Seund' - E RS R R R R

of industrial waatos into those wators and from local Body ooncentrations of 40 p.p.m. of p,p"-DNE signifi-
fallout. onm.ly mcrnucd tho rate of ooquadml dﬁqrndulltm by
'ho noo of PCB in tho fow jand birds and fresh- the in the
lmlyu-d indioates thet it is also distributed On . wulght huu l,ho ¥CB propmntwn had an ocstradiol
on; in North A d Pere. five timos thst of
grinos oould therefore noqmm PCB, as woll as tho o!.hor »,p-DDE or uwluncnr DDT. Doth DDE nnd I’CB
chiorinutedt hydrosurbons, over all their global rango.  which are app }y the moat abundant of the i
No PCB residuo duta are availabic for prey spooies from hydrocarbon pollutants in tho 'lab-l ocoosystom, have
the Atlantio, but compounds which scom to bo PCB have the oap o p blethal physiologioal

“beon isolated from sculs®®. A sooond yosr male grine  offoots in birds.

spent the winter of 1907-68 on Isla Pacheca, mn, Studios on the activity of inducod enzymen in tho rat
where tho pelican, booby and frigate-bird egge of Table 3 at various timos efter a singlo injestion of DDT or
wero oolleeted.  Tho Cooper's hawk which was unaly'od. dioldrin have beon mnade by Ghazal & al.*. He found

upecion which also preys npon birds, contained high rosi-  that it took 70 days for tho activity to fall to hall it
ucs of both DDT and PCB (Tablo 8). Cooper's hawks have maximum value i in | tho oaso of DDT and 15 duys in tho
deolinod in ouumNorulAmrmmdinmmm)\nvo oase of dield P with dioldrin on pigoons
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‘The Jarge peak Jo uulhnd oeetradiol.

‘et w-nhmrhl'

show that only a quarter of maximum sotivity remains
aftor & month, Thus there i ovidenoo that the offects of
thoso induood entymes can persist ovor s long period of
time ol h nore studios are nooded to detormine
the steroid ogrndlnl potentinls of livers of thoso spocios
hydrooarbons.  The
profile of tho moubvllu- should bn somo mdmﬁon of

the history of to
The reductions in eggehell unekmul n.nd eggshell
woight increaso the ohanoes of uf. breakage®-%, and
wator nmman. vlulcl\ affocts hatching mm‘“‘
mi.h Tho t in whioh birds
fat s therofore no Jongor the same as that in which
ﬂmy ovolvod. it is unlikely that any specics has the
o oa, my to nreol the selcetion pressures multlng
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