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INTRODUCTIO N 

Peter James William Olive, Peter John Morgan 
Dove Marine Laboratory and Dcpa rlmcn t of Zoology, University of Newcastle upon 
Tyne, Cullcrcoats, North Shields, Tyne and Wear, NE30 4 P2, U K. 

A survey ort he age structure o f beach populations o f Nephrys species in the British Isles. 
The bas is of popu lation fluctuat ions. 
An earlier investigation o n Nephry.\' populations in an cstua rine beach has becn extcndcd 
to inc1ude o ther beachcs. It has become appa rent that pcriodic reproductive failure is a 
common phenomenon, and Ihis ex plains why many populations are dom inated by large, 
apparen tly old individual s which have numerous growt h li nes in the jaws. Reproductive 
failures are often the result of a failu re 10 spawn, but may al50 he due to lack of recruit­
menL 
The reproductive failures we have observed ca n have the eITect of producing i50lated 
yea r classes, the ages of which may he precisely known. This phenomena is providing 
an ideal opportu nity for testing the hypothesis that growlh rings in the jaws of Neph­
tyidae are la id down annually, and prov ide a record of an individuals age. 

Oct'{//IOI. Acw, 1983. Proceedings 17t h Europeun Murine Biology Symposium, Brest. 
France. 27 Septembcr-I Octoher. 1982. 141- 145. 

Une étude de la struct ure en âge des populations littorales des espèces 
de NephlYs en Grande-Bretagne: les causes des nuctuations dans les 
populations, 

Après des recherches sur des populations de NephlYs dans une plage estuarienne. des 
populations de diverses plages ont é té é tudiées. Au cours de ces études. on a o bservé que 
des périodes d'absence presque totale de reproduction sont assez fréquentes, ce qui 
pourrait expliquer po urquoi tant de populations se composent de grands individus qui 
pa raissent, d'apres leurs mâcho ires.. être âgés de plusieurs années. De telles périodes 
d'absence de reproduction sont fréquem ment causées par une absence de ponte, mais 
elles sont parfois aussi causées par un mauva is recrutement. De ces périodes d'absence 
de reproduction résultent des classes d'fige isolées dans la popul ation. donl il est possible 
de connaître exactement les âges, Ce phénomène nous donne la possibilité d'éprouver 
l'hypothèse selon laquelle les anneaux de croissa nce dans les mâchoires se produisent 
annuellement ct marq uent l'âge d'un individu. 

Oceanol. Ac/a, 1983, Actes 17e Symposium Européen de Biologie Marine. Bres!, 27 sep­
tembre- 1er octobre 1982, J 41 - 145. 

Marked changes in the relative abundance of Iwo 
species of NeplllYs in an estuarine bcach, ca used appa­
rently by spawning failurc. wcre describcd by Olive 

el al. /198 11. Did thcsc changes constitute a freak 
ecological event, or were they rcprcsentativc of more 
commonplacc fluctua tions? This paper dcscribes pre­
limina ry resul ls from a continuation of this resea rch 
which has now been cxtended to cover a range of 
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bcaches. Jt also describes how the hypothesis thal 
.. rings in Nephl)'s jaws provide a record of age" is 
being cri tica lly assessed. 

Four species of Nep/u)'s occur in beaches around the 
British Isles : N. caeca. N . cirrosa, N. hombergii and 
N. /otlgoselosa. NephlYs caeca and N. longosetosa are 
more northerly forms whose distribution extends to the 
Subarctic or Aretie (Kirkegaa rd. 1969) and which may 
be nearing their southem li mits of disl ri bution in the 
British Isles. Conversely. N. cirrosa is a more southerly 
form wh ich appears to be nearing its northem limi ts of 
distribution. 

METHODS AND MATER IALS 

Nep"')'s have been eollected from beaches using the 
two melhods describcd by Olive (1977) and Olive et al. 
(1981) in whieh metre square quadrals are C<trcfully 
dug for the older specimens bul the densilY of 0 + group 
individuals is estimated from replic<ue samples of 
Ifl6th ml sieved Ihrough a 0.5 mm mesh. 

Jaws were prepared aceording 10 Olive (1980). Samples 
from the subliuo ral en vironment were oblained using a 
Van Veen gra b operated from the R. V ... Bern icia ", 
and passed th rough a 0.5 mm sieve. 

RESULTS 

The rela tive numbcrs of each species in the beaches 
being ÎnvcstÎgaled in detail is shown in Figure 1. Il must 
be emphasiu:d that the data here refers only to the 
relative numbers of each spccies at one time (a utumn 
1981). Il should not bc assumcd that this represen ts the 
.. normal " situation. To emphasizc this a comparable 
figure for aulumn 1975 is given for the Tynemout h 
popula tion. Notice the drastic change in relative abun­
dance. 

D '_ 
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Figure 1 
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Extlmples of Iht rtlalll·t ubunJanc/'s of Nephlys spec1ts in sonl(' 
btorh popuJutlOlls ln Easltrn Englalrd and South Wrsftrn Sco,t.nd. 
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A fundamental problem in aucmpting to study Nephrys 
populations is Ihal of age determination. ft is possible 
to recognisc a 0 '" group by virtue of its size. Il is also 
possible to follow an unusualty strong year class for 
several years as it passes through the size/frequency 
distribution. However, while there is no doubt that a 
relalionship between age and sizc exists. making the 
distinction belween say populations dominatcd by 
eilher young o r old individual s possi ble, it is not possible 
on the basis of size alone 10 allocale a precise age 10 

specifie individuals. Skeletal growth records can provide 
a means of dClermining the age of individua ls more 
preciscly, and growth !ines have becn described in the 
jaws of Nephtyidae which could make this possible. 
Growth lines can bc seen in scan ning eleclron micro­
graphs or Ihe jaw surface (set' Fig. 2). K irkegaard (1970) 
first describcd the rings in Nep"ty.ç jaws. and stated th al 
they were a nnua l. Retiêre (1976) and Olive (1977) also 
proposed that the rings were ann113l, finding Ihis 
assumption to bc in accord with the overalt bchaviour 
of the Nephl)'s populations studied. However. the 
hypothesis that the growth lines a re annual has nol becn 
critiC'dlly tested. If growth rings do represent a record of 
age, then there should be a co rrespondance bclween 
Ihe ring numbcr/rrequency distribution and the obscrv­
ed history or reproductive pcrrormance (provided thcre 
is no signi fi cant influence from immigration). For 
instance, if year classes arc known 10 be absent, Ihere 
should eltist corresponding hiatuscs in the jaw ring 
numbcr co unt. 

1!It."-" .... ~ 
~- --- - -- - ~ - ...... - --~ _---.....- --

Figure 2 

SrUl/lling t'lUlru" mirrokroplrs of u ju'" Itlk l'n f rom u sJWrimert o} 
N. hombcrgu sllQn mg 11r!' gf'llf'rll/ morp/w/og) "nd 11r!' ""'JI/III 8ron,1r 
lines K·hich tlrt par/icu/arly drur ln Ih/s sptdnrl.'n ; u ) lubiul 1'1..,"': 
b) pos/in or vien'. Tht nu.tjor gruK"/h !if/ts ""hlch url.' Ihough' /0 fit 
produud unnuaff) upf1tUr us SltpS Of/ tht sur/tlrt of ,hl.' /"'" und urt 
im/icU/rd b)'tlrroK·s. Tht infnud ogt oflhu s/ll.'r,mtn 1$ 4 )"turs s,nu 
Ihe fi, sl gro",·,h tint t'Orrtspof/ds 10 un tlgt 0fl' . 



Our longest sequence of data rela tes ta NephlYS caeca 
and N. llOmbergii in the River Tyne estuary. The recent 
history of spawn ing, recruitment and juvenile survivor­
ship has been summarised in the Table. Figure 3 shows 
that the sequence of good recrui tmcn ts of N. weca had 
by 1980 established a population which was dominated 
by younger year classes. This is also indicated by the 
countsofthe rings in thejaws. The relative survival orthe 
1980 and 1981 year classes up to August 1982 was poor 
and hus led ta il more naltcned size/frequency distribu­
tion wi th a corresponding shi ft in the ring count number 
mode from zero rings to two ri ngs. Hence it is dear that 
following a successfu l spawning, bath recruitment and 
j uven ile survivorship cont ribute to the eventual strength 
of a given year Class. 

The sizejfrequency and jaw ring number/frequency 
distributions for the population o f N. hombergii are 
shown in Figu re 4. By February/March 1982 the unsuc­
cessful reproductions of 1978 and 1979 had caused a 
dear hiatus to deve10pe in the size/freq uency d istribu­
tion. There also developed a corresponding paucity 
of counts of 1 and 2 in the jaw ring num ber/frcquency 
distribution, The fact lhat these counts were not totul1y 
absent however. shows that the fidelity of the ring 
coun l method is not absol ute. The 1980 yea r dass 
survivcd reasonably weil and fo rm s lhe peak of smaller 
animais, the lurger animai s being those rccruited prior 
to 1978. 

The other beach populations of N. hombergii examined 
by us provide evidence of a recellt history of poor 
recrultmen!. Figu re 5 shows the structure of a popula­
tion in the River Thames at Shoebury Ness. The popula­
tion is composed primarily of older an imaIs> 2.4 mm 
body width, wit h 2 or more rings in thei r jaws. A rccruil­
ment clas$, presumably that of a 198 1 spawning, is 
present bul has 1101 yel shown <Illy significa nl growl h. 
Popu lalions of Nep/a)'s hombergii collected from Newton 
in Northumberland and from Monreith in Luce Bay, 
SW Scotland, are al so composed predom inantly of 
large. apparell tly o\d, individual s. The 1980 year class, 
which is now a prominent feature of the River Tyne 
po pulation, is not present in thesc beachcs. 

Table 

Reunt reauillIIent 1111/1 s",..i,·o~.Ihip u/ Nephtys in Ihe Ri"a Ty1l<' 
<'.mmr)'. " Gao/l" ~('Cruilmtf!1 indicate5 (/ ml'lIIl 0/ > 2 indi,'iJUiJlJ 
11/6,h ml ureu sÎt"·I'J." Poor" recrui,metl/ Tfprl'Sl'nlS <lnylhing less. 
•• GOiNl " O ' gfOUp ~'u",;,-ofsh;p im/iC<lII'S ,lrat <l clcur coiron pM/.: "'<15 
still pns/!'" 1\I"l'/I"t momlls <llt/'f selllclIIl'lI1 . 

Yellr 

1975-1 977 
1978 
1979 
19l!O 
"81 

"" 

N. ("OeC!l 

Recrui l­
ment 

goOO 
good ,00<1 
,00<1 
,00<1 
good 

o group 
survi\"orship 

good 
good 
good 
1>00' 
pooc 

? 

N. hombergii 

Rccruit. 
men! 

go,," 
pooc 
nil 
,000 
poo, 
ni l 

o group 
survi vorship 

go,," , 
good , 
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Figure 3 

Si:l' <111/1 "ge /rl'qll/'n<")" u/ <1 pOpU!<lIÙ)// oj NcphlyS caeca in ,"t BI .. cIo: 
M ùldcn.v bc<lf"h in Il,l' Rin'f T)"Ite l'SIl"")'. Smllpll'S liJ/.:tll ill Al/glIls /980. 
S.'Plt'IIIiJf.'f /98 / <lIId f"/!b""'f) l ,u,,,dl /982. Tilt' ugl' /"'qlll'nC"J' is bclstd 
on <1 ("OUlII oj l/rl' ill/mIN, fI/ ril/g.,· il/ 1111' .iuOO's ,mil IIQI'J nOI il/dllli/! Ilrl' O' 
group. 1111' in/errl'rI bir/Ir ''''II' is gil·cn. TIo f' 1/0,1:0111,,1 "'"s illl!iru //' ,111' 
si:" r<ll/ge u/ ('<lch IlIjc,,,," yl'<l' rI,ISS. ' / .; Il,r n/lmber QJ",,;mdls i" l'<l'/' 
S'III/p!l' . 

Age distri butions in which apparently older animai s 
predominate have also been observed in popu lations of 
Nep/op' rt"rm.\"(1 at Newton and Monrei th (Fig. 6). 

An additiona l observa tion has been a marked dilTerence 
in the spawning success of N. cirrosa at thcse two 
bcaches. The impact of these even ts o n futu re popula­
tion structures will he monitored. 
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Figure 4 

S,:;> und "IW jrl'quf1Iry i" U popu/ulion of Nephlys 
hombergii <1/ l/rl' B/urk Midtkns. in tlll' Ri • ." T)'I1f' 
l'stm")'. S,m/pll'stukl''' in AI/gusi 1980",,11 Fl'bru<lr)1 
M<lrrh 1981. T'lU' ugt }rtqu.-ncy is huSt>d on lM 
"umbt-r o} ri"gs ;" Ilrt juM'S u"d dots fIO/ irlf"/wk 
Ilrt O' group TM m}trrtJ bir/Ir du" }or f'Ucl! cluss 
IS , .... ..". Thf' hor/:onl<J1 rurs gi"f' Ilrf' sl:r f<Jng'" 0/ 
ruch )'f'<Ir cfuSl " _ Ilrt numbr, o} u" I"....ls ln ruclr 
sumpl". 

" • 
"' lE "~."",IOCY •. _-

0 .... - · 

.-u 

---, , 

, 

, 

-
--, _'.' 

11" • .-. 
, ' 

---. -. ---, 
~ , -,~ 

• 
1:; 

.-~ 

, , 

-, -. ---, ---, ---, -. -. 

, 
, 

• 

~ .u 
~.' '~'OUIHty .-- -

-

'~'ClU.OtCY U 

O~- , .. , . .. .. 
... " .-N 

---, 
• , 
• --, --. • -. -,-

G&J
' " 

, > • 
, , ~ 

••• 
------> 
---, 

"-_ .. " 
DISCUSSION 

The work to date iodicates that many NephlYs popula· 
tions arc composed prcdominantly of old individuals. 
This could, in theory, he accountcd for in any onc of 
three ways 

1) A rcccnt history of good followed by poor or non 
ex.istent recruitmenl 

2) Recruitmenl at a low but more o r less constanl rate 
nol detected by our relatively small scale sieving opera­
tions. 

3) Immigra tion into the beach from sublitt oral or 
pcriphernl nursery bed popu lations. 

Explanation 1 is known 10 he appropriate for the Black 
Middens population of N. caeca (su above). It is also 
likely to account for the hehaviour ort he Shoebury css 
N. hombergii population. Sieving operations are continu­
ing, and will make use of a ncwly developed technique 
which will permit the measuremcnt of low juvenile 
densilies and th us enable us 10 determine whether 

Figure 5 

Si:". und ugr ) rrquI>ncy dislribulions}or <J pop/Ilu/io/! 
(JJ Nephl~s hombcrgii ul Shc"bury Nus in Ihl.' 
rS/""fy Q/ Ih". Nil·".r Thuml.'S. Sumpl".s 'ukt/! i" 
OClo/)r, 1981 . Jun""f>' 19!J1u"d April 1981. Thrugr 
dmribullon IS bus".d on /M "umber 0) "",s 111 lhe 
JU M'S: lM ,,,frrrtd duit 0/ bi"h is 1101 kIlOM'" M"h 
œrlOl1Ily," _ lM "umbr,o) an/mols 111 roch smnple 
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SiZl.' and age frtqu~ncy distriburions Jor a popularion 0) Nephlys 
ci rrosa ur MOfl",ilh ( Lu('~ &/y. S W Scot/und) ill April 1981. NO " ~mbt>r 
1981 und April /982. Hori:ofl/at burs show Ih~ si:~ rallge ofrhe year 
dass groups bul rhe inferred )'ear of birrh is nor kno ... " ... ilh cerraill ry . 
Il '" rhe numbt>r of animaIs in eueh Sl/mpfe . 

cxplanll lion 2 is cxcrti ng any apprcciablc inOuence. Wc 
have sea rched for a sublitto ral nursery bed population 
at Newton, but have found no evidencc - the sublitto· 
rai population bei ng composed predominllntl y of 
N . /olIgosetosa (Fig. 1). Examina lion ofa bcach al Sa nd­
hcad. al the head of Luce Bay. suggested at lirst the 
possible ex istence of a nursery bcd population sinee the 
N. cirrosa and N. hombergii ro und there were numerous, 
but smaller than the ones found nearby at Monreith. 
The jaws of the N. cirrOSll collected here in April 198 1 
however (Fig. 7) had a ring numbcr/freq ucncy distribu­
tion s imilar to tha t of the Monreith popul ation. Here 
estima tes of age bascd o n size and on jaw ri ng coun ts 
would d ifrer markcdly. If jaw ring ana lysis does indccd 
indica te age. the implication is that growth ra tes 
between adjacent popula tions can vary markedly. 
Conversely. if such smalt animais are in faet young, 
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then the existence of many ri ngs in thcir jaws îs con1ra ry 
to the" rings correspond to age ., hypothesis. 

An objective method to assess the validity of using jaw 
ring eounts to detennine the age of specimens of Neph. 
tyidae, must he Independant of a geneml relationship 
bctwecn sizc and ring number whieh may ex isl J t is 
neœssary to demonstrate that size frequency peaks, 
representing cohorts of knbwn age, a re composed 
predominantly of ani mais with a predictable num ber 
of rings in their jaws. At present this has only becn 
possible, to a limited degree, with the Nephtys popula­
tions a t the Black Middens. The question of jaw ring 
analysis m ust therefore remain open until longer runs 
of data provide the necessary empirical proor. Work 
in this direction isconti nuing, as areattempts to improve 
the objectivity of ring counting, through the examina­
tion of jaw sections, ra ther than of jaw surface featu res. 

" 

Figure 7 
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Si:e und aXe freqtJency di5rrihurions f or a fWpu/alio" 0/ Nephtys 
cirrosa ar Sund!teud (Lucr Bay . SW Seo/tulld) il/ April 1981. Hori· 
;:Ollla{ burs sho .. ' Ilir siu ((/lige 0/ Ille yeur dass groups bill rhe inferred 
)'l'ar 0/ bir/ft ;s "0/ kilO"·" ",irh cerruilll)'. n _ rht' numbt>r u/ unin4lls 
ill Sl/lIIple . 
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