Fig.2.

Not only the fork of the tail but also the body of the
is oan produce a woaker propulsion and a g

Laokward thrus (Fig. 2b). In \-ﬁil onse the body worke on
the principle of the fish-tail. but bending is largely replaced
by ossillation around a joint-like sres. As the cercaria
swims forward (Fig. ¢ and d) the folded fork branches
function ke an elastic teil fin.
body and tail has lost its flexibility snd is now actually
rigid.  Ae & result of new ioe of resi

NATURE, VOL. ZIS{IQLY 8. l“']j

apecimoens cloanly ompliod through a
hole not oxcoeding 7 mm in diamcter, thus
rejecting hoavily incubated egge. In
poregrine  and sparrowhawk, eggshell
woight/sizo ratio docreased signiScantly
and suddenly in 1948-50, and has not
revovered. Binoc 1947, the only “normal’
porcgrine oggsholly wore four of the seven
avsilable from the East Highlands. After
1946, sparrowhawk eggshells from Surrey
were significantiy lighter than those from
Cumberland, Dorset and Hampshire.
Goldon nflo sggehelle from Weat Seotland
y

are slightly yet very significantly lighter
but t Highland eggshells remsin
unchanged. ewer golden eagle eggn

woro available, but change during 1945-80
is again indicated.

Tho eggshells os moasured consisted
largely of calcium osrbonate (about
90 per cent in normal” eggs), the
remaining fraction being shell protein®,
adherent shell mombranes, and residusl
film of contents. The decrease in eggshell weight has
involved mainly the caleium carbonate fraction, Decrease
in shell thickness rather than density is implied, but this
has not been moasured direatly.

Thickness of eggshells and produetiondof oggs Very
t jally caleium) an dition in

pasees nl:;!.thc ceroaria from the body to the tsil end
with al} ted muscles equally active (Fig. lc and d).
This results in yrymemtm.

’y

or forwards are 1-4 mm/sec;

tho dist d in 1 seo corresponds to about three
body lengths,
Bwimming backward and forward by means of an

sdjustable forked tail has been reproduced in a model
?mn. by H..G. ann and called “Cercaria I"'). A
forked tail made of rigid material with a joint as in Fig.
1/ is suMciont to produce backward movement which oan
be convorted to Ero?ulm and vios verss, sven in the
model, by folding ds the branches of the v
oar blade end by retaining the limited rango of the joint
(Fig. 1,). Models of this kind cowld perhaps be apphied
to mixing tasks and driving mechanisms in enginoering.
<\}‘; (;Mm

The connexion between poultr x'o;:mfﬁ““ (4 {s also &
and dﬂnlmlhod by disease and increasing sge’. Certain
» WAYS  ohemicals, for P iphanilamide’, cause
in e 1l thicknoss, an can stress; severs fright can stop
® poultry laying for a time. Occasions! thin-shelled eggs
The meximum speeds for may be laid by any wild bird apecies, but before 1946,

mean eggshell weight and size for clutches from the same
female raptor, yesr by year. were fairly constant, though
weight.size of cggshells within one clutch was less con-
e ggshell woigh nd
Decrease in e, weight in peregrine and sperrow.
bawk was synchronous, rnpigd and \mu‘;md. It cocurred
in successive clutches of the same female peregrines at
four different eyrios, but three other females laid at losst
one clutch of normal woight after they had produced
light eggs. Gonera) ageing or genetic shift in the population
are thus not likely to be involved, while the -yncrmnoul
effect on three raptors with difforent ecology and distri-
butions, and the varying geographical response, make

H. Dniozn
Parositologioal Institute,
Farbwerk

3 AG,
023 Frankfurt (Main)-Hochst.
Recaived Docember 12, 1908; reviaed Fobruany 2, 1987,

Decrease in Eggshell Waeight in Certain Birds
of Pray

Tax incidence of broken eggs in nests of perogrine faloon

dissase an unlikely explonation.

Dy of oal carbonate for eggshell formation
could result from reduced food consumption, but no
decline in available food supply .for these raptore was
known in 1940-50. Loss of hunting cMciency could cause
an offective food shortage, or change in metabolic n,:l:
tion could induoe internal shortage of caleium, without
loss food being consumed. A different possibility is
promaturoe extrusion of oggs, known in poultry (personal
communication from C. Tyler).

Some physiologioal change evidently followed a wide-
spread and pervasive environmental change around 1943-
. 1 ioaott :

Faloo peregrinus, sparrowhawk Aocipiter niews and goldon g ion fails to

onglo 4quila chrysatios in Britsin hos in con- for goographical variations in eggehell change, wheress
sidorably sinco 1050. In 109 peregrine eyries examined in  theso matoh tho doveloping regl patiern of '
190480, thero wore only threo i of egg broskage, tion by chemioal pollutente during this perind. Among
compared with forty.soven in 108 eyries examinod in  wrban-industrial pol) one waste duet in smoke,

1951-06. Two of thirty.fivo goldon cagle eyrios examined
in 1930-50 contained brokon oggs, compared with twelve
out of forly.eight examined in 1951-03. ‘One broakage
was fond in twenty-four aparrowhawk nests in 1943-50,
hut oight in twonty-sevon nests in 1931-00. Poregrines
have v witnosscd eating thelr own s’ end momt
recont agg brrakagos in il thros spreica d to

the persistent poTyan-inMod lviphﬂ\)'f(?('Bl. han been
found in tissues of finh, ongies and humans in Bweden,
and was first detectod in 1944 in an ongle®. Thore was &
notable boom in organic inaccticides, fungicides and herbi-
cides, containing ochlorine, morcury, phosphorus and
sulphur aftor 1948, and envi \ i

duos has d*. PBritish pere-

PP

invelve lIleLm. dretruction.

p beon wideap
grines, sparrowhawks and golden eaglos have rhown wide-

wes  in d by :
ﬂ.&l and sise of blown egge of varying age, uﬂn‘.

by pp’ DDT, pp’ DDE, y.BHC,
dicldrin and heptachlor epoxide’*. The introduetion of
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ts of the spasrowhawk is Britaln, Clicies ropreseat eggaheils from

dots represont eggohelie from other districla (ses Tadie 1),

DDT into genersl use (sbout 1043-46) coincided olossly
with onsed of the )l ochango. Dieldrin, aldrin and
heptachior 0 yr iator and, like DDT and y-BHC,
have been used extonsively ovor since. Coumnln-)tlonhor

nexion. In the peregrine and golden eagle there is also geo-
ﬁsphhll mvr:tivﬁ for in the Esst Highlands decresso

eggshell weight is slight or unknown and egg bresksge
unusual, nnlng:u- h_gmbptbly sn instinctive adaptive

birds by pervistont P s P to stising after
reveivad little attention in Britain, ‘ut in Sweden the laying, and seldom invoked before 1048. Other bird
ntroduction of these as scod dressings paralleled tho spéoies normally eat or destroy their d ogge’?,
il in of raptor tisevos  and lighter raptor are probably more prone to scei-

during the 1940s (ref. 10}, dental damage than “normal” egge. Yet, often, raptors
Caloium boliem in hirde ie llod by gon  have ovidently destroyed und d oggs, porhaps in
and parathyroid hormono®, and is thus px ind} i P %o » calolum “hunger”. Domostic fowl which
to any ohemionl disturbing hiormono regulation. Jefferics’®  have broken and saten an often develop an incursble
has demonstrated s signilicant b intako for their egge. Wh.lg osloium is obviously impli-

of pp’ DDT Dby the llon:ulen finch Lonohura siriata and
deley in_ovulation, an Inlvrﬁou this as a hormonal
offsst. One dithiovarbamate fungicide affects eggahell
thisknees in pouitry'®, b‘m is non-persistent snd of un-
known relevancs Lo raptors.

The time oorrelation b‘:'twﬂen deereave (n oggsholl weight
break a osweal oon.

and in egg L) L3

auted, in soveral raptor instances the egg contents hsd
beon eaton and most of the shell left,

Other bird species in which egg-breaking is unususl
(hobby Faloo subbuteo, merlin F. ocolumbarius, bureacd
Buteo duteo, oarrion erow Uorvus corons, golden plover

Charadrine  apricarius, Tringa nebularia,
guitiomot Uria oalge, ; tazorbill Alea torda) show no

MONS 087307




210 NATURE. VOL. 218, JULY 8. 1967
Table 1, NESTERNAERYS OF BUSIEELLE OF YUNRE SRITISE RAFTORS, 1900-1907 ’
. . " * Maan Index of t Nean Index of ».uwu of sig-
Specine Dirict . u-: :-'-'w-m. Jeneth “ﬁ , =gy unvun.‘:: B
ll“'—“ l“g-" l”’-‘. 1787 190040 1943-07 1900-48  1047-47 1000-4¢  1047-87
Peregrins 9 9 1218 " ”n *0 188 1302 1 347 - 908
ol 3=
» 3
e
As sbove . l:‘“F. m 7 ”» 50 2,072 2,006 184 mnm -—
Sparrenhnvk % &: 29 108 py ' ) 1M 1498 1,29 143 1811 <9001
. M 10 ! . 278 1292 142 ror ol
Susrey 1 g In Shove e ) « 900!
OGoden eaghy vmu- Osfloway w0 » e 0350 4,509 e 2 <e00

m"m

As above ﬁ 3 0r u %87

1446 4,588 4,89 s1e L 31 -

@ 'l. Ih:n»:n.wm show & suMiclentiy closs relationship to surface nreas of ithe egpsheils 10 justif) using the more simphs derived length » breadth
" an index )
TN s Previmed 1o indicate thickness, but 11 coubd aiso fndirate dsmsity of egrehal,

change in cwlwll weight. In keetrel F. tinnunculus and
raven Corrwe corar, the cgga of somoe individuals show &
slight deoroase, but not the \\holv popul-uon ssmples.
or the species
of deorease

abrnaive disks. The investigation here reported followed
tho almost completo failure of a rubbed sample of heetroot
sceds to germinate in & field in which a different rubbed
sample of the same cuitivar (‘Detroit Giobe'), sown s
the same time, gorminatod satisfactorily. Noither sample

ln ouahell weight, lub.equ-nt status ol‘
breeding p opu ';.

posticides are ma. iGim, thet these
;)mnnw in & causal chai r“.bolnl ‘nr""“ﬂ'fd
y pulal of peregrine

mu‘« ﬁ"d oonf l:,\ud fo':'o:vml yoars after ogg-
me an L frequent, even in
gwut, .“both :h‘m‘u wu" obvlo\u

ed any obviously damaged secds and no demage
was found when embryos excised from imbibed seeds ware
examined under the microscope. Natural (unrubbed)
seeds from the same sources (Lot 1, good; Lot 2, bed)
were later obtained. In a series of Iaborltory cxpenmmtl
we found thet: (1) Germination of unwashed seeds can
bo deprensd by insufficient moisture (Fig. 14). (!) When
soeds aro washed and then immedi Tn

N. W. Moore,
L::ﬁf:ﬂ:r§;(mwwrnlnwm4Lw

. Btol . h o,
A D end M. Homih 3. P Demp s Batonet
for their help.

The Nature Conservancy,
Monks Wood Experimental Station,
Abbots Ripton, Huntingdon.
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D. A. Rarcuirrs

Moliture Sensitivity, Machanical Injury
and Gibberellin Tu;tmtnt of Beta w!pm
eeds

“Runming" (“shearing™) is & mechanical procoss used to
separate the froiv clustors of Beta vulgaris L. (sugar best
ov beetront) into more or lrss oven-sinod segments, ench

ons or two seeds, by grinding away some of the
)wi thame wirrdunding the aseds with an sssembly of

L1
on wet filter p:rer scarcely any will germmnlo. ut if
they are washed, dried and then placed on moist flter
paper thcy gormmm well (Table 1). (3) Bimilerly,
can d when seeds are placed on
o substrste which is even slightly wetter than necessry
(Fig. 1); this effect is particularly pronounced with
unwashed seeds (Fig. 14) but can be alleviated by adding
small quantitios of hydrogen peroxide (Table 2). Wnrbur(
respirometer results show that the respiration of beet
seeds is appreciably -upL eased in a alight excess of water.
(6) Natural seeds from Lot 2 germinste at least as satis-
factorily as seeds from Lot 1, but rubbing depresses the
performance of soeds from Lot 2, though not of thowe
from Lot 1 (Fig. 1B). (5) Bhaking the aceds for 43 min in
o glass hottle has an effect on germination similar to that

Table ). BPFSCT OF DRTIXG ATTER WASTWING
r:ﬂ. water per dish

Beed Beed Drving
treatmeat (hl Pet cont germination
1 Notorai 3 4
l " !l s [ 3
H . 0 H »
H Pakbed ] % ’
* 2 3 »

"\Mt'lilnﬁll\lm jiamet J \
Mot poperen e eplrentioms. d nm n Petri dish on thres Whatman Xo. 1

Table 2. EYFECT OF NYDPROOLX PERONIDE X SERNISATION oF
ID 'a swiperis L. {DPTROIT) W

Per oot germing h
m».--r' nm Kators) seeds lnl;l-nl seeds Mean
$x ) 3 N
Mesn e b8 *
* PuldOl,
re plnced in tameter Petr) dish
|lm“\m—- No.a mm nyrn 'I :':I':: fot nalural n:: :-? r::
satisfactory gv of the

mnah" type Or..t
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