February 27, 19f»7

Hr. % «. U('horiuis
Ttoncr.rch Division
building l.o. 23
l.aticnni Canh Morrister
Dayten 9, Ohio

Dear Dr. £howac:

Attached in a photostat of the original paper of

Dr. Jensen in Sweden, relating to polychlorinated
biphenyls. | will bo happy to have your ideas after
you reac' it.

As far as tlio section on toxicology is concerne«, it -+ .
is true that eh.loracne and liver troupin. can result »
frri-1 2. *ver» doser». ' Whether or not thin is at all relevant
to cr.ail ovnutitie*? existing in human fat is, of course,
rn entirely different question.

At any rate, | believe before.v;c worry about the
toxicological part of the problem, we should cottle
tho analytical part.

Sincerely,
R. Frnnot Kelly, T1i. D.
Kcdical Director
nr.i'/in
eqtt. o
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) Confirsuatiun of Fdentify——
VK B Elpar (Shell Research Lul,,
Lewlstuck Agriculinre Research Crutre,
“iinghouene, Kent, Enaland )
Mubtileteetion: methody wonlil gem to he
. utial for the analyaiz of organochlorine
“ebites Ieanse of the sowlar al eblorimtod
“mpoients whirh ean In: prsvat in any vne
“ale, However, thezo. are problems of
weipiclation even when techniqiics are
S .ﬂl with the reaolntin amd’ sensitivity of
J" ""“ swton epure GLC. For example, the
{'_"“"' ot Salution of the GLC colimin may not e
vl Lup cnnghy to mepatale rompuneuls; or
! wyuritivs present in the technieal pesticide
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or oty [ etugad procliels present in thr rx-
traet Wiy enmplivate e analgsis; o some
dnsvtivides may termally or cataiytlically
dévanipose dnring Hie amalyste,

For thev reasons, tesidues of organn
ehlorive compomnls shauld In confinmel by
other ancdytival wethods, 10 cwmgh maletial
st b dsolateel, inlEared speshinsropy o moss
sprelrngeepy ean give powerfal evidenee of
ulu-unl\. However, with other methel: i
rogannn aee e plhivsival basis wmlerlying
sepuaienlion i very eimibr, Relinson et of,
(N reported n hizhly  sigwificast coue
covdanee between the “pevalues” for pestis
cidea in the varims  parlition systems
eactilal by Berman aml Bowmum (1),
Simikaly, retention tiwea o dilfeeent GLE
ptadionary phases and By of pestichhes in
asions TLG or paper chromatos sraphie
svslems are” highly  eorrelatal,  Futher-
more, #p vahes in paper chromutography
atu clazely eorrelaled with Jfy values in
TILC and with p-values, Tt is  possible
to do a gwal deal of wurk with the in.
tention of cstablishing the idenlity of a
compound, but very tinde wdditionat evildewes
will Le guived beeause the results from the
methods wserd were not inclependent, GLC
retention tinwe, an B, volue from TLEC or
pagwet rht-lll~|l'1"|.s|nh\' {ur. o pevaluer), a
Foldantion hag of o Jesivava formsd

by elwonieal reaction, am pco’l-'-thl 1w

778 "
st

vty
agaiust a suseeptible urgeainn aze cmurirml
to be independent pramcters giving siznifi-
canl ev ulvucc of identity, =7

5. Orgnnophosphorms Jncectlehie Rezidue
Analysis

The Cunmmizsion cunclided that while the
reattlatory mctlods were adequeite for par-
thion awl nudathion, clucifiention of the
terminal realdue sitiation wounlid be welcome
in gnme stanees, Fowever, mote work on
the eleaanp siage for malathion tesiducs i
exga, ik, aml dried frait was indicated,

6. Dichloesas Resldae Avalyrls
Ay K, A. E, Galley (Shell Reaeareh Tid.,
Wondstue k Ayricaltural Research Centee.
Sittinghonene, Kenty Englanl)
Five diffcremt. appraaches kave been de-
velopun! for the deteimination of traces of
dichisrvos: total phisplorus (4, §), coloti-
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chain By terminalad pnd v completed elain releeadd
frant U pilezomeaa LN A estepetex Lo which it ia bausd
by the TRNA molecnle careying the Laat tmino-aedl
mcerpazabed. There st b & miechasiva for souding
the chain terminating esadont yhrer vodais TIAA, VAR,
and UGA ean cando for chaiu termination) ard veaving
the bwd poptidyMBINA bond,  Iu Siakzm. Liiophys,
Jice, Gomnn, £3, 778 (1967) he deseribes an exjrrvimesial
system duvised to give a raplkl axaay for chain teimim.
tion, und in Proc, &8 Nal. dead. &ei., B2, 11 (147)
he veports the ‘discovery of an enzyme reguined for
tenuination. .
« The asay for ternination employs the RNA from
an amber mutant of the coat protein gens of the XA
bacteriophage 2170 This natans has an amber godon,
UAG, at the pusition ef the sixth anino-acid, a #lnfa-
mine resllun, in the BT eant protein moleenlo, In a
eoll five syatom the mutant RNA direels tho syathesis
of o mtall N-terminal peptido of tho coat protein with
the sequence N-formyimct-alager-aspa-phie-the; tio
next amiunaacid in the caat protein is plutamine, but
with the mutant RNA tho amber codon causas pro.
mature {ermination of avntheais and tie release of the
hesapeptide, The great virluo of this system is that
the unterminated poptide still atinehed to the peptidyl
tHNA ean be distingnizhed from the terminated peptide
released from: the (RNA und the amounts ¢f each
measured, Furthwermore, starving the system for any on
of the aix amino.acids in the peptido erresis the truns-
letion machinery beforo It rcaches ths UAG codon ko
teriniration can bo eontrotled.

Lxploiling this procedurs, Capocchi isolated a

compiex of ribosomse, mBNA and pentepeplido

.

atluchied by tie | envlalaiyt HINA simngdy Do siaevag;
for threanite, With this he bas boen abhke to e hue the
conditioes necessary suf termination; incubytine (ha
coniplex under suiiable cumditions with or withous
threonine or supernatant enzymes showed thatl e sed
releare it is necc~snry but nol suflicient (o eanplote the
weplide by neorporating thaeonine and thal reivas
Is nol solely depenrdent on the transhr enzvines
required to niove the riboseme from the tircony ] coldon
to tho UAG tciminating co:loa. Neleasn dots, however,
depend upon the presence of a supernatant fnetor, This:
faclor, with a moleeniar weizhtl of hetween 40,600 and
50,050, scdiments between 3-55 and 35S, DBacause ity
releasing activivy Iy not affceted by RNase, it eannot
bo an RN A-protein complex. Apparently tho substeats
of the relense cazyiac Is tho rilisome-mBINA. peptidyt
IRNA complex so that it must aet directly ab tho rilo-
rome and not cleave the (RNA from peplidyl/RRNA
alrcaidy relensed into tho supernatant, which was the
olher possibility. .

Capeeehi does not yot know whelher the relvose
enzyiro works alone or in conjunctlon with other factors,
in particular a hypathetical chain termination (IRNA
which reads the vezinination codon hut does not earry
an amino-acid, Many people, including Capeechl, have
scarched in vain for such o 11ANA speciés, snd 2lthough
nezativo results ezn nover exclwdo tho possibility that
such {ANA exists it is rcasonsble to think alous
alternative models in which tho tesminating codons
aro read eithor by the ribasome or tho release enzyme
or in which nonscass codons function straply because
they cannot bo read at all. Yurther charaoterization
of the releaso enzyme could well declido tho issuo.

. RS
1, v 1y o, n‘ !_1 A! re | -._' e D',':/_' ] » Y]s 0 .
Chlorineted Hydrocarbons in British Wildlife ~ ¢
b ' . ) Pc\")'chloroblphenyl compouads have beea detec;ed In Brithsth
D. €. HOLMES ° a e | compot: ! ritish
LH. SIMM‘ONS . i wildlife. In birds’ livers 2ad eggs they are ofien In greator

. O'G, TATTON

Laderatery of the Government Chamisc.
Leadon .

WhiE wild birds® ezgs or the livors of British wildlifo aro
examined by gasediquid chromatography (GLC) wsing
cletron-eaptinge datection, praka corresponding to anch
arganoshlnrlio penticices aa BHC, dichlrin and 1D, and
their noetubalites ond breakdown prodecsts, often appenr
on tha resuliant chiromiztograrma, These poals somstinies
Represent aniounts which are signifisass from a wosicalo.
gieat prinet of viow, bus cho acnsitivity of niodru insten.
nents also enables complesely insignificant rnuass to b
ditected.  Airalyats enneosued with tha de nation of
arzanoehlnzing poatieides in witdlife, Roweves, have Joug

o aware that it e £ot unestal for an additionnl serivs
M oas inany na tea poaks, earsesponding o unilentidald

o rleg aleo o pmoenr o the Aa ehirontatusranistd,
i bois aadat ol L el D ane i ol Cemnd Sa.

Tomedy, Lz Jlohurad estaliishicd thit they 2o organe.

.

P hra - .

quantitles then orzarozhiorine pesticida residues.
biphenyls 2re krnown to be toxic, and thefr detectlon In wildlife
raises the question of the edverse eficct they may have,

Polychloro-

chloring in neture, with a substontial chlorino contont,
and consequently posseas clectron-capturing proparties,
On siliconio or ‘Apiczan’ GLC eolumng, tho entivs of
peal:s for these comyounds normally beging at (o poing
av which 2p°- TR amd 7p"-DDT are eawrging from tho
coluning and extoids, in teinws of retention times, to tour
or five times thav of pp’-DDT. which is the last of tho
coramonly ovaurring pastleidea to emerges L L L
T8 Ty N »y by SLC. wxnsies have neswally
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ofeen Latorfera poriousty with nination
of pTDY uand pptdaidlin " RELE
A overtnuping of the chrotnatograplic prake,
|ultahln precedeves have s devised to
Y avercamn ohia dhtioulty of jeterfiring poal, .
Ouc m-thad ix to eftezy n btter rerolution of : .

thera particn! i peaks by elinizo of o suitably

tiationary phaso for GLCS  Anmeber mothod,

which alve denmnstrales the prosence of 5

theso cotepuund in tha ramsle, is the wie

of n mclizninary thinluyer efrumatng:sphic

treatient’s  Tho cleanedatp extracts zro R
oxumined on ritica ped ehranvitorlntes using

a1 per cent aolution of peelune i hexane o . .
snobile pleect. Spots earreaponding to thie .

. NATUKE. VCL. 216, OCTORTER 21. 1967

Henons fotvent)

*

compounds cun then bo fownd ol By values .
botween 08 and 30, whereas tho eom-
monly toeuriing orpanothleving  pesticides

oud their nntabulites produse spots of lower - rTTTTT
Ry vnlucs. A similar separation can also bo

shown with severso plmse popor ehitomato. .

grophy® wheredy the unkrown compounds

bngo lino compaed with the pesticides and . ' / L

theie ractabmiiten ., .. .. - e ep . A
Cauliquid  clhromatoZiupliy  wing duek .

channel deteetion  syatnua  with separets PN

sfznsion detco- . .i\-..!, /\»"

4

eloctron-capiure and flamesio:
tura hos also Leen used Lo natralo tho

move oy & very short diztanco from tio ' . ’ /R

o ?.:.&9-’5- AHE  Hasewe (rotvent)

frequontly end in much smallcr proportions .
than in aviza eamyles. )

olusrved by Jioldoniet whaen oxasr

vl

given Ly the extrants of freah ané sen-water Ssh saprosens Tho compou
ted feivly low convontratisn:, hut tao-o given by extracts  to tho moto highly

of tho orcor o by thia koratory in birds' eggs. ehlorineted Lipheuyd

-

woduets of tin orponoshloning pesticldes or possinly  chierinated po

pentein nelon . extrucy from n Lesteel liver.
Aaneen, Howaver, suseredad i idecifying a eories of  pp* DI (043
such poaks as carreaondingy {o wolye!

ponsel., i Dot siles taken in di
aml inom. . Wao ha
U Yo polontion time o
wil

Yiz. 1b showa L
oinl Jaiyehilorets’
are everetned o

TN Canpronnga,
Yol

Ter UNUPLY
It 0l of
!.3_‘::,-:-_3':1 ).

Ton Jus

poireRelizieny poals,
—Cn R Y e

and fish takien in Soastish waters. e Maund thas tho preke  peakis of thie typo in question,
ls ocsursing in Britlah wildlife eorrcirond
cilorinated bipheuyl eompounds retl::
Theso highly
Js rizo occur to somo extent in th
Lave

slocnus chronun
.

e rheswen wero ol

of s2al Llulber pocrespondeed 1o sauch larger proportions,  then tho mose lgitly chlarinated typea.

Desplte eonsidoralie curicaity about thoidentity ofthaas  ensiogous po:_\'c':-.'.o':o:r.-qatu.-u.\-l prevarazions whi
compoutnls, littla progeess has bren medo in identifeivg  eonunervial vass shinilar o those of polychlorohip
thum, but ttere Les loup Leen & gereral supposizion that  TU {9 possible the! eomo of the compouuds with vers
thuy were cithor furthor breakdown or condousation  retention tises cesurring in Friti-h wildlifo aro fightly
rhiorolarphenyt comypowsda, ’

0739 toanprrusity of thean with natuzed produuts such «3 Fig. la howe the gadiauid ¢!
- The o
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prosonco of lurge amounta ¢f wealily eleotron- € 2
cepturing mwterial, in additlon 20 knowa \ \ P & it
posticide reaidues, In the epgs of oyeler . 0L I e
calehers {Hiccmaiopes estrleguri? Ly

Exporienee in this labanitory has shown \;S TN ) ]
thal theso eoapannda oeeur snest freguentiy d ., . h
aud in the feceest propertions in (e lives, S h1p 1 3
fut and ezps of Yitde, prriicukesy eersstsiol e . l_., ,l L’ l R Y
pridazasy roah we eveeemvheenid Larrinitee . e A <d A ‘.P!
nirus) ond kestwls (Fuleu tineincuies) sl / \/ U VYWt W
marine feedets puch o auiliomots (Uriv == = y e -—F==
ralzl aud Kittivekes (Niesa t-ilactyle): 0 L) Y )
they al:o comemonly ¢eeuar in froshwalee Reteation Unie {al) .
fis,  Wo luvo doteoicd satall amounts : thee -
In lunan aed enimat fad sansples, bud less ¥z, 1. Gasdiquid ehromategzoin of () extzazt o7 kestecl Sives and (3) & commzclat

A cinilar cotios of chromatographle paoks hies been  propertics. Tn the preseribed extraction and GLC condi-
ining cxienels of seals  tions, thoae mixtures preduce e serics of clicoinatogeaphie

umatogvem of an
ke eacrespanding to
sgde Lt RHC (0053 n2) nend gannac!
rolupleny? eomd= (000 ng) are nlellvl.. The other ok Torm the sotiva
rent puiria of Swodens  refersed (o abiove and un il uoew wanlil huave Leea regarded
ot Tt uhis Lo show thet  simply a8 Munlineen crganoeidosine  eomponmis not
Aupls cenurring in it comecepoandding 10 any linown poativive or ite metnboti
tasraa of a comriee
in., So far e retentin times
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wt a B pealis in the two
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KMJ, Kfitiol M «viraci; rCJ', j-»1>cacwWWrIKT.A iffin.

noci cynno.ulicon*: co!mnr.n, TiiOsiclr.nl icli'it'h»u:> tiravi
rocorsoci for ilio jkiuiii oh thwev- thrvo typ.'.s of volumlI oro
gIVOIL 1o “lilbt-J 1.

Furila'»- coati» mr.lion as (o ihc idoidity of tkrso com-
pound! bus booti obtuincd by a idudy of thvir hohnviour
om tliiii liiyor ei'.ieiiMloniInti.M, /damino noci .edica gol
r.biorptioi; cnlur-.uis «od ruvor.'o ph.no pepar chroiar.to-
grumi. In nddition, thc»o e i:n;»0;iwU hnvo Iven showii
to rcfO-.nob t':0o polychlorobiptui.yl compoi:j.de in their
cltcmicr.l inorinoia. Th»i< tlioy uro rot caftily modif.ed I*y
eitnnlo chen*ivd rvr.ctiom to produco rer.cily iilo:uif:ni>lo
ibifi« in ili'.-ir rvicntiori limo.» on t*J.C ns c-\t; bo dono, for
iiudmicc, to DDT by hydralysir.j; it to ;w//sDDE or to
iddrirt by oxidil.ictg « tJ dioicirii».

A nutnber of livori» nr.rt oggi i.ilccn from birds in tho
licitivi» I*:loi or thoir cornuti v.vt-en h.ivo beoa oxaniiaed
in ibi« luboruto-y wiib resulti» fi.r.ilur to tkoso obluined
for thoUojiltol iivor roferrod mcenrlior. Whilo (he ideai jre.t*
tion of vh.\wo eompouiuli in Dritiaa wild lifc m»iy coivo tao
mystery of tbeio peak» or. CJ.C caranir.togrmn®, it rr.iici,
howovor, nntiiy ovh”r quo.»:io:;;». *Why, tor o:f.nr.plo, do
thojo compound™* «ereni to bo oocu:r.uir>;cd, nv>»t frociwmly
end In tho lur*rvit pmporti.y.iv, in eoriran typo* of wild,
tifo iup.li ri bini«., evale and fuil, and only r.t tl.o mo«t in
vory invili p.-jportion* in nv:n or hii como»iia animala meli
r.t er.ve or sheap ! |Ir. thii* rcspc.it lltcy swin *o »iiffer
rnarl.vdly fremi the oif;.»r.0e»U';ir.0 pesticide.”? wl.Ich coc-nt
lo lir.vo li*va Irti r.cv.ily all »*j»oc:* of o'ir onvlroruriont and

Quasi «s: Mi-ar Scuro

by
P. F. Bf*"OV/INS

Uf.I'tcrilty r.f Msr.clics:cr InultJtc of
Science it\; Technology

It it muilly coiuidcrcd that lho cutbunis of r.ov.io and
eujKmiovno nro fund...mentally difTc.vut proccisv*. but* I
«hall hero propose a r.ioclumim wiiich can account for
both piionoinr-:»A, nnd vriiicb at tho K-uno time can account
for other problem* concerned with g:*.i«i-4t*li.ir »ottrec*
(quiiiarn). In particv.Inr, I *if:::vst tliat tl:0?0 ou:bta»:s
fero liluly to bo OMMoernpio {w indoo.l iboy r.ro o’>~.irvc]
to bo for nevue). [t*»c.ui*o tno oaorcty rvisV.?rd during a
f-v.jiornova outbiir«#* i* ooir.pr.rAhlo with the itclinr teat
energy, r.» r.ni/atropio cutbur*: could kv.ai. that the rtar
i* ncvelvr.v.od to ivlv.tivistic vd.-.city in order :0 co::<*'rvo
momeultiM. iaur a:fo:dl:isr n i"“*pplor oxpie;nation o; tbo
largo rod-dials of ;hc cii;.-si-**.-'ll.:r i<o;irev.7.

Con.ddtr ;l** opacity cflayer, /* r.t the <*rf.vo of n
edar. L*t A/L' hr- ti'-t tliic\->»\. and P tlv r.i.ic:* of /* oral
hi A cugi.in rlaf;:.i 11 ;*"r....uurc, T. will» elcrtson
nn'l podtlvc it ke V. d A\ r.:>pv.;iv, ly. 1. will

I*' opari.. »r, -iof wvel* [ <vvoovi. o ~ud
riey; o, A jii. op-ivd #l;of h. A junj.v van»
1%emlinr i ¢ 0, - tho optsx! »iit-hn- fs mle' L« fiwf.v*»

SuDsrrioval

By considering the opsclty of i lurfacc layer of &star, the r.ushoi
concludes thee c-tusi-stellar sources, superr.o/ee and novae may b<
different manlfvstations of the same mechanism.

to V.baili

(eliy.iically.
Moir.o iif Hi« inmpl- »«iM/rd ;oxmm/ hx»d in | hi-; | dv-,

Ji.n\i uvmecd | »c<*at;icn h'gli'r pic*p»»;;ion™i of | e.'sees;. N-ix.

biplirnyl cim;iji:i.:L tini: or.;.my:lit.rii o pt=.r*tl* . rcr

O.Wis.ipS, tl.u |. ;i'm oa tho *:li;:oav*t«-;;r..i.i for ibo i.c ir,il

luvr kliOwii in Ki,;. 1 wrro cdinvilcU to Ixi cilui.ni.r.t to

" livir a itronj( rcttniblmico clama \y ; e«

nimul 12 u-; nf |r,*lycl.lof»il»:;;»b« nyl eompoorvl «  ‘I'lii-i
IU'v.i ho conti.e kd ii".*iiivt ilio r-rg.inoclilntii».* -in*isb»
r.siifiici liste*! i-l-ovo. Titi'M" lot.il only i.boa:. (=} «of

wliicb 0-3U rrj is l.vta-liJLC, on isouv.-r of leilO wliicli ik
gonc.i«lly rc;;.ird- il ns non-toNic to wildlifo.

Crv.it C«nc ra l.os of:a:i Ih¥%ii 0\pr«-ss™J by coiim i va*io:»-
i*i* ul/OuL ino cf:V ria of poliicidvs oa wildlifo, pari e dr.rly
birdi. Ti.o jdvafifivAtioM of tboso olbur o:".ino»:iiln:ino
compound* in wildlifo proni*:*: cncjuirics ns lo tbo p'.-ublo
lonio oficolc tin-y in.vwv bo liaving. Tr.ut thc.so coinjiounile
ero toxic i* poner.dly ngrco(l,,iUj Ilio JKnjvii'orobi-
plumyls oro la f.:ct ro*urrlod <* nn inilurtrinl l:nr »id r-nd
tlu esbolli limil« for inein in nir J.rvo b«-cn advi'/.“.

Wo thmil: tbo Naturo Con”ia-nnsy for inir.plcs oi
v.iidiifu nr.d Mo».-ivio Cborr.ic/d* Ltd. lor ol
polycMotobtpli.'nyl rosine.

IUMwveU Qiir.yiss, j>;/.
»rot-m. /Ik-7*1. Qi WX).
*ivri*or, I li.. J. S'. V<1 Azrit,, 17.1 1*1-9).

*/> 'o/1¢/ ite CttfUT. CAIT.;, 70 (KM lililor. rjy OCira, ).'ia'oii, lSCI)
«er{r C(I}E’! L.-illorv, C. A *nd larTlioa, It. 3t., J. S4L i exd étjrle.

«Jt Vlaltcrt Mxrlor, M. 1. i's-m. 11 Co»ll K V, UsiriO'ial. L Vf.
Koturii, J... ail.l 1&mr»<i,J., AmiyW. 12. W (1VT).

'Jlml.ont.) H.. »xl Victor.. J, 0°'G.. J. CAerst«*.27. SUI H77).

*ANiiti, H Pkt an<|'[h3|*v»| J., J. CIrt*Ac(v7.,IS, 43I (10%71).

*rxan*. 1'.. Antjii, J7. 10 (1I-C2).

*Avi- +/ U4 Cin-MtHdI CAtmiil, 132 (UM CuUtloocry OCice. l.or*ioo

SliiMet. X sud Variees™ K., J. 17t /p.f. fin?. Puri/., 2Pi(ICICY).
\. V. AI|*/>*'JVII(3Ft .
-|- e:
@ * o " Yoo *\/[] *
a\/ \{ \}\5\/ 1 ChSmgica on K|w v"l*é It&l).
"*V Wii, il, 71.,C.--

*10<7).
-tVt Cs* */ T*,-.Av /’*’* I| * 17 (Coimunllir« ftn ti K'In’li
|IUIIV st U»i.

197 (Rda

ano Nova®

obsorpticas. It isknown tliot *r/fccX’2*,,, V&AL’ (ref. 1)
wiioro induce.» emUsions r.ro ir.oluded. Sitpposo, i ow. tl.i'i
L is con:prc*std or dilatori witbout elioniring th.* tota
MimbcTA of io;;*; th.it is, A7) is vrnied und 'r cor.»l:ioii;
wiiirh inaininin couitant (rrU-’iMi.V,, to tbat LI."X, &
Constant. Evidenti/ -// f.ArV(ABo. VcocJ/Ali. Thu
coniprciitiou of L incrcasos il* opneity, whilc dilalioi
rWince.» t!;0 op.-rity.

Of c.uirsv, M Infoi nv.mber of ions will noi ronvai:
couiin:«: in piv.vtiei*, bccaus») tbo rvco;nbinaii»>:i rate »
ori»: Nili lona! co .Vr.Vj. If tho pcrcor.ta-jo of at.m.s iunirv»!
is largo, tilt* clccisky of uniorir.vd ator.*«, .V. svili ttiOrcfniv
bo premoriio*.".; to iV,.V|. 'Jhis incani iliai ;l-.c contrib*»-
tic»; »; th.v r.p.ioby nuda by bour.d*baui.d end 3w*;;d-fre.'
A%t /ins viillin ur.ioni.'.cd moni* is ol«o pr<*:\*:i*".il ia
ViViil'.’.  Toi» effeet. rr?2opii*cJ lo ta jrapo;:»t i\
s:pul-acl.in***, furthvr i::icn.u-ci tbo opacay ef L on
CxX'z.pr»'. i**on

*SNIro o;.i;.-

e ‘]u- .sCa o» th i v.trvibl** furl\V*? c*pesrme/ *.i'.
ndv he vx.

.Under cqv.ilibrium centi:»*V.* ila
Uilutis

780623
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ree As Fletsadoon,

.': ’:‘1-' ‘lu‘ll s.c-...a.

I ll.".ll !.-.: craloiy,

Wdivingourts, lont,

Dons Are Fdchosdsen,

A smel < o vagi: rou choned e goncorning; the stablo c!xloz:inr:-
vonlainin,: rc-:.&.:ueu fourd in wildd life, oad you drlicatod thet you Jad
cobabliohied Scundizy {or suintintiel ii..t..!vitj) viin ono ox oc- cxr ci tho
st G0 2es wakel, ) Lol rede ovedleble Lo you. You uwndareor to .
el o dizve thu cotadla, nal go fer iigro hiave not otie to fumide -

T mvem e ":'... Lo por sadention Fren W Covamesat Lohoratory )
Fradans, ;:'“'u“ TRt T NOTGRE0) vldely eledns el nn nitolde
Centd Al b o rw oubatiallaiiy Aeealioeld ue W aveloe sactias {(aTvinbly N
G b oradyor 5500 5

1 veadd ue olad Lo Lnow hew fuy e obusxysticne confisma the worl .
0! Lo foverunent Jauovaiosy wn Lo vl ootenty W0 wy, son lrofava.

L Yours alncerely,

.
()
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TUNSTALL LADRDORATIORY,
UITINGDOLIHIL 24140,

TELEX BEIS BROAD QAK ROAD,
SITTINGBOURNE,
. * KENT.
AR/ SB 2nd November, 1957.

Dr. V,H. Hardy,

‘onsnnto Chemicals Ltd.,
tlonsento House,

10-18 Victoria Street,
London, S,\M.1,

Dear Dr. Bardy,

Thank you for your letter of Ist November, 1967. | apologlse for
not having answered your letter sooner., : :

As you know, we have been for some tlme examining extracts of marlne
birds and their eygs in ctonnectlon with the possible occurrcence of Poly-
ehlorinated Biphenyls. .

In one particular cxperiment wc have extracted approximately 100 eggs
of the Shag {Phzlacrocorax sristotelis) and examined the resulting exteact
following liquid-solid chromatography on Silica Gel, by cas-1iquid chromat-
ography-mzss anelysis and by mass spactroscopy. MNess spaciroscopy of B
fraction from the Silica Gel column snowed the aresence of o cowpound of
rmalacnlap '.-":-1.:.‘.".'.’ h2g vhich eoatoincd 8 ehiur e olwvian, Lhivs i3 tunsisvent
vith an octechiloro biphenyl; gas-liquid chromatograpby-mass analysis
Indicated the presence of compounds of mass 32&, 358, 232 and L24 resnactively.
These masses are consistent with pentachloro, hexachloro, heptachloro end
octachloro biphenyls by being present. '

in addition we have fed chickens for two months on 8 dlet contsining
100 pym Arochlor 1254 arfter which we placed them on normal diet and collected
the egas for a further three months. Extracts of thesc egys have becn
examined by gas-liquid chromatography and indicate that » substantial amount
of Arochlor 1254 1s excreted into the egg, the maximum concentration being
€9 ppm. Examination of an egg taken three months after feading was discon-
tinued shows that these materials zre very persistent and thart the less
chiorinated constitucnts &re more readily mctabolised,

[

| would say that our results arc [n broad agreement with that -of the
Government Laboratory and that we have no disagreement with then; hevever,
! believe that they moy have over-stressed tie likely toxic effects of these
materials but as you know there is only very limited evidence for us to go on.

We ere continuing our studics on the chluriansted biphenyl and will let
vou have further informalion as seon as it is available.

/)
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Yractiorn tand Muitlpies

frzctlon frefix symbol
Lo dei d
10-? centi - v
10 mili . n
310 wicro I
ly-t ncv n

|'\.l| .i,-o ‘.'
I)l.\‘” Mo i
Tigtl} v n
multlple profix symbol

Y drlin da?
U, Jucto he
1 kil k
100 . meygs M
v nign c
100 tern b

*Tp e reatzlcled a3 mach an forddlle, | .

Componnd prefizes shoubl not bo used. Whue 20~ mctro
Ir sopresenteri by 1 mn, soe 1 nvan. Lhe uttuching of o
profix to a unit in elfret connlitules & now unit, £o thot
1 km' e 1) = 0%
not 1 l:{mt) = 10'm*,
Whero pumiblo any numesical profix shiould appear In tho
numctalor of an expression.

Orgsanochlorine Pesticides in Seals

anG Forpoises

by

A V. HCLDEN

Lo MANEDEN

Tonotonator Tilhaslag Labemisey,

Pittocley, Furti-shire

Tuts precenco of organoshilorine residues in marine tifo in
many zreas of the world, inctuding tho Antarclie, iy beent
reportud reeentishS In Lritish watess the accunudution
of reridum in the epzs of gva Lirdad and thy process of
concanirtin of pesticides through cortnin food clinine
in the marine envircgnmentt have been studied. Analyscs
of veriong epecies of nuring fish and mamwnals froin
Scoltish waters during the past 6 yerrs™® huvo shown
that orzanoshlorine pesiduss are now a novmnul oceur-
runcy, the bighest concuntrationa belng found in organn
or-tizsnes with the highest lipid content. Fliue the musclo
tinsue of r.okinonicis, tho livera of cod and tho blubber of
genla et wd wlorago eites For theso reaiducs.

Tha tquatio 1numnuls, such oy whales, scals nnd por-
Foizs have nrelatively high propostion of the Lo:ly woight
n tha fors of sabedtaneuns fav (Wlubber).  Seals feed
chivtly v jodoids ol sshnenide, aml porpolzes ehicly on
stund] g fisds and elupaeida,. Tho process of concentrution
of y-.tieile) throntdy thir Focdd chain might bo expected
B 50 nlt in Lzl iticide Yevels fn thie fut of thiosn inanunnlx,
and campleg pumlysed wt this boratory econfirm Lhis
oxpiedinn, i recent yomrs, speciniens of the prvy sead
(Nl e rna grupis), evinton wool {Ihera vituling) nad
Purp s (Pl phecinn) huvo bren sanpled feon
AL ety el Seatland. Seaples of blubler were wvaituble
Fer ofl vie exotuived, and fn o few enres other

Bt wisa wvnifstie, A4 woll ga recosnized pestizido

N " :-!!l-.-r cleetrmeac sptariag suleitinees hove Ieen
) ", -
v teeted b paedned AR AT ) L in wder o
L N ot

¥ . LR LN TR LR(R [
R A L LN

<t fro gaey sealy ond

Kxntaph s of \inlta Upatrery to R,

with thedr Bguivatents "

physlesd (
quantity volt equinafent - .
length uneatidm - {
s im!iu 0231 10 !
fot 0-3'1-:-': m . ‘

ard [ BE HT 1

Bito 1-GuD 3t km :

nnutical suilo 1-853 15 Jup ]

arce squaro inch G35-16 1am? :
mparo fout o092 933 n* .

sgunro yard 0-236 127 m? .

aqgueary milo 2.550 99 hm?

volomo cubric tnrh 3633 N x -t md :
culiio fuot 0-028 316 B m"* '

UK, pullon 0:004 Hsti VU2 m° !

mone pound 0-353 SU2 37 ke \
oluy . 14.593 9 )t .

donalty pound/cublo fnch 85G7U0x 10¢kg mt
paundfeubio foot 16-0185 Jig 30! 1
forco dyno 10N .
poundal 0-135-235 N i

ewnd forco 4413 22 N H

~ ilogrinminu.force 0-505 6§ X \

pressuto wtuaephero -101-325 N m~* b
tore 133-322 N ! .
pound (f)fsq.in. 689496 N -t '

AP

Secals and porpolses In Scotland and Canxda, far from the sites of
application of pesticldes, can zcumulate hizh concentrazions’ of
rerigues In thelr blubber. These chonicals arc spreading througls
the lonp food chain which cuds viith sanis and porpoises and obvlousiy
cannot be confined to their plece of discharge.

harp senls (P'hoca groenlandic?) on the Canadian Atlantic
const have also been axendnod and tho reswlts of thers
annlyscs aro sopurted hero.  Exatuinntion of saunples of
soal Hlublwr from other areas i3 continving in order to
aames Lho varistion butweon difforont regions of tho marine
onviroument. .

AN Lissuo romples from Scottish waters wero frozen

at —15"C until required for unalysin.  Tho Cunadinn
samples were preverved in 30 per cent formaalin, which
showed no ovilence of any influcnco on the naniytical
yroceduse, and in this ned other cases involving fish it
ws not affected thoe cfllcicney of rocovery of peaticide
rosidues, Aliquots of the samples (5 g) were ground to n
powder with anhydrons eryvstallino sudium sulpluste (Al
grado) and oxteaoted in o Suxhlet apparatus with ze-
distillud AR graddo n-hexono (previcusly tested and feomd
to bn frve of clestron-capturting materinls by gus chroinu.
tography). "Tho hexane extracts were mado up Lo 100 ml.
end 25 nd. uliyuota were aubjvcted to cleanwup by
the Dhexano-dimethytformumice pertition rmethod of do
Fuubert Maumder of gL, folloved by coltuug elenn-.up
using uluninag contuining 5 per cent water. The Joss of
pestivide rezidues from fut extraets so treated is up to
20 yror cent, bul, ax is eustomiary in peativide mnzlyses,
no correeting ling Lren made for such loueses in the sesulis
presented here, .

T'ho eieancd-up hexme extracta were annlyced by gas-
L chramnterophy onoo Varian Aerogeaph S06-28°
irnspatent vnploying two glaes colianng 6 1t lenz % L in
pnter dfinmoete e Une evdutan e e pached wit! Cliremoes
rorls W oL WD RICE 80100 ety conted with 19 per eent
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PLEOFEI et BR300 LTI S50 e = aien e s
for el et eoquivng u ta Yoo theoreliond plaes Ve
vt t gigaiior e, s nlodin of DIFT 6 T entypveon,
Whike gennple to sepsitidinn of thn enstinen pesticnle
eecinduag B4 panible enone or l.'tllc'l‘ of tissa l:l-llm\m*.
integiere nee oy elvely s § Liphenyd (1013 .\-,,,:[m..‘t.i
with gV 18wl po gt 1R{E =l Tvessitog ot n Derther
aunlytiral maee Al Geond) uf kot ol he pudinela
wrid evajioeabd to d i ntronmn of eolel _!lil--rwi me,
and the residues rol awith @ ml. of #3 I~
aleohinlio |-.ﬂu~.-=-imn i
vaterhatli,. Mier eor s
with mixivg, fellowed by G b of 2 por et smliven
stfplate =odulion, Thu: azwriatant hexmw jnyer win
thett analywed by pov=lipi-i chrommlugzemghy, Ly this
“pechtdnque, quontitative convendin ol ppDDT Lo pp’e
DN, and of eI Ko pp NS (= DiMU), ia ob..
tained, and Uwe conversion productsconlicin i heidemity ol
um original Tesiinga, The pezidual penke in the . DOT
v pnd Pt TR pusitions, whrre prescut, e be subitracted

from io valura of tho pasticides originally detenined
in theao ponitiond. Jlydealy »ia slio destrors qund v-BUHC,

N

e han, wemew-

c e
)

-~ ——

5 whora prosont, but peiye rnated biphenyls aro une
U affeesed. A evanesiicons (N80} eolman'® hna alen
3 beew wicd Lo separate 1001 and p,p" I DE from 1I'CL
1 intorferonee, condrming i latter,
! Tuo principal peaticido reditluca found in all somplea
v examined were those of tha DDT group, with dicldvin
v in omuoh emalier quantitics.  Canadian senls cuntniu_ccl
t lewer concensentions of divldzin than Scottish acaln, whilo
1 Seuttialy porpolses comtained romnarkabiy high concenuea-
. tione of all poativide residitics (xeo Tablo 1). Iungr!’orcnco on
1 tha 20230 silicano calumin in: tha pp” LD E position cnured
i bya nonledroiysable sericiuo waa ye:ponsible Sor abont

25 per eank of the toial catimnted p,pTDE in the
Conadinn al Seottish sazaniea exnmined, In tho pp’.
DD position, the nan-hywlealysablo residvo constitured
abous 10 poavr cont in the Cenndion munples and abous
20 per cenb in tho Scotsish samples cxnunined for this
o imteifsrencs, the totel wustnt of nmehydralyrably
* mesezinl being emalier in toe Coandian gazaples. Tho
v valued i Table 1 hnve not boon voreested far Lhis inter.
arenied, 407 ORIy O Proparties of tHe munpars wiaw iy Gius
Lreed, Resles fromn the varions sposioa of seaki were not
«  noticcably differont in & given eros, and have beon
combined in Taublo ).

Table §, CONEENZRATION RAXand OT ORCANOIHIOUINE NRSIDTIY IX Pa¥
’ OF $RALS AN TOIROISES (DW4)
(deans in paeotlrses)

N Ates and No.tn
: pueofsaaple  sample Detdrla  ppsDLE pp'IPE  pp’ NPT
. 5 0i5-2 04330
s -2
¢ 0L-510 015-0ed
L) (0-4)
Shyd v odeong 015tr50
AN PR 4.0 e
I LU ' 14, L q 5
st peate” o (032)
L3, Catot Kendle, @ 003010 B2-1%3 031 B1-154
'“'l""i'\;!"}d et A s e ©8 o)
wals .
Biosin .&an-y.m) 1 o 1 03 22
J HE S L S .
L S0-1%0 08333 BL-ii3
poryuisea (lwdl, 1665) {93 (TER ) 0

Contansinntion by yestividen jv groater in the reals on
the cast const of Bentinnd (taken in an area rouglily frdm
Aberdecn to the Tay eatunrs) than in specin.ens from tho

« west nd nosth eonsta, sactuding the Ockney Islands.
Seal pups fram the Qriney and Hureis (weab cosst) breed.
inz grounds contnined only oligiily lower eonidues thnn
adulix fromt the ramo tresr. 13y conyparison, 1he Cunadian
ramples from the Magauies Januds (Golf of Si. Lawreneo)

e,
D Bttt i sty e B ve g e -
[N - —np - .
8 —— [T P T -

T MY s ermat R geARS WL biEpy oy

LR R - . .
Jow Jan pun- oreh, Wt fronn U:l;..:-)- et e o L
contanmennied, Tael the 1hesd falien on e el pone of
Neotheed load toecanily higier contente of nil e goeisdiies
awisiet, e e St ainacsd o Sotad 1oaedes cone
comzntion (3l ond 2T jrrap) of T30 pos

Anslymea of 0 few ticeaien other thun thy bluisher Linve
been mradoy bt cusicentrations in the blubles bnvie slways
hevis fomad 16 heorle histie s (Talile 2). Conernlvnyone i
othor tirsuen keein liely 1o ho roneistent with tanir Lwee

e lipid contents,
. Juexnne waan aedded, .. T
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The prepurlion of Llubber extraslobly by hexanoe wns
detennined fur somo iunplese Voluea ranged from 72 (o 46
P ecnt (inean €9 ter cent) for tho Canadinn acals, and
{rom BY Lo B4 por cend (inons '3 por eont) for Scottich soals
munplea on the broeding grounds off the west coast.
(Voluus for othee rcul roruples were not estimated.) Cone
comtrutions of pretirides in terinw of extracteblo fab for
theso snmplea woulld thus bo up to 40 pe- cont prenter
than tho valuvs jn Table 1, but the general compariaon ia
not signilicontly alfected. Tho lower extractable Est values
for tho Canading zamples may poesibly be u result of
bring preaceved in formalin.

Concententions of pesticide residues fn tho oxtroctable
fat of various ersrns and tiznues of one porpoino show wn
important relationship (Toble 3).  While tho concentva-
tions of tho DD rroup in tho eciginal tissuca vury widely,
thoso expres=ed in tenns of extraciabio fut are in much
cluicr agrecinent, with the solo exevption af tha breain.
A similar auorly for tiraucs of trone waa deaeriined by
Halden®. It ssczns Elely thut a Mirgo propeortion of the
lipid fraction of L brain rany nok eontain westichlon, ond
tino brain lipid canpuaitioan is known to dilficr considerahly
fenen that of deyat fade

Tabin 3, CONCTXTRITIONS OF TO1IAL DLT (P.D.AL) IX FINIGES OF & i CRPOUET

firgue or ATgan Lhatbre Mieele  Liver 8pien Kldncy Druia
Contenlinlinuinticeus ™§ 036 (4] (41} 004 [ 3]
l".l’;'-;:lli‘u‘lo extucls 0 [ 4] 1) [ 3] 14 .82
A
Conmeritatica In &6 02 48 24 e o

extizelolls fa3

Q‘ Tho uwnidentificd peais on the chromatograms seem
to bo shnilar to Lhoso produced by pelychloringied bi.
plienyla ond, to enablo compurizon to be mude, the raties

P2} of the retention tiwea of nll prgulardy vecurrivy yerks
telative to diclidinic 100} hiovo Jwen enlruluted for the
operating coluinn teraperture 00 200° C, thoso values
beinz tempesature-dependent. * The-Re valuen of PCH
compotnuls fenm convaveeinl FCI3 formuinicns wore also
determined for both Lyper of eolumn (Tublo $). At least
soven FCN-type peaks wero found, inclnding thera which
interfure with pap'TDE and p.p"DDT.  Heptacklor
epoxida and p.p"MDE could noat be econtishied on bath
volumna and 1o not thevefore reenrded.

Tha rmost signilwant aspeet of tho results i3 that,

whhiough seafs sndd parpoises inhabit an cnvicanent for
romoved fiem tho eilo of application or disclirge of
posticides, they can contain tauch greater concertrations
of dickirin cnd DIST preup seviduss than thosn ranorded
jor most uther specied, insludiny pian. Wolinzon sl
Hunier® fousd fomenn concontwtionr of dictdrin of 622
ppan. (range v-20-0-23 pipras). and o teean teiel con-
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