
/ 
/ 

A Report on the Fish Remains F'rom Okehampton Castle. 

M.R.Ylilkinson. 

t/-ff f.. rJl',,>f ,J f?1f-~ 

SO 

DRA}"T cop · 

(Sheffield April 1979) 

7 pa~es + 2 figs. 



lho lsh :co aino frOl, OJ;oh~,llpton ,;no·[·l" COllO .f:r:on tho 1)72-fl o'Gnvations 

nnito of wh:L<)h 92 contnlnoli. 1(1.011ti£1n.b10. rcna'Lno, !lost pa"t3 oj tho site are 

J.'oproeontO(l l'lit), I), ('on ont:cat.lol1 111 AF-eo. XVI,iTom a r;:m,';O 0; oont.cxts. The 

sam.plr n",ountf! . a over 270:) halloo 1dolltlflo(1 to spec10e or famlly lovel,a.t 

lea.st 22 spooio"3 aro prosent,a.ll of vThl.'Jh aro wholly or pa.J."U.alJ.y mn.l.'lno. 

The anaJ.Y[J:Ls of oangles such as thin oall provide considorablo information 

on hoy; tho fish tlGro oD.ucht anel. eaten. Vario1l3 aspoots of tho LU1.to:dal help 

our lm:.onl'i an(lin.g of tl-ooo 'l.wo aotivi' :t"8. Tho list. 0:' spf)oloB an1 their 

l1i th tho !Joleoi lon for aonsulllptlon. NethodfJ, of ,a(;~n C; fish [5i ve moro 'tnforma.~ 

on the /inh:tn(l '.letholl::; o.nd 8,l]Jrcl the 0st1['lIJ.1,1on of the tine of yenX' tlla.t they 

wero caur.;h:,., J·'.'Lnh ni:?0. Gan bo l:ocollotru:to<l 'c" prov1li.a an 0st1mate of tho 

il.mOl.lI1'i. of Noat oonsulolou. '111e \MY" in whidl thoy woro consm,nJ 113 shown by 

buteho:'y l.lo.:cTcc and. fJ:G'llv:,nd,on o:f ~ h" ,n):feron t, !Jonen, It 10 not D.lwnys ea.q 

to intorprot '}O)ilO of tlleuo rl.'Bults,and here. tho iHcler histori'Jal an<l aroha.e .. 

010gie<1.1 rocorc( in of inportanco. Of ,.,ourllle.not a.ll 0,.' thone a.pproachoB are 

possi blo or r,<Lovant. "or eve)ry r1D.nplolao Okoho.m.pton is alar:.;') D.nd well-ooll',-

ootcd. nrtm:Ql0 1108 t of: tho '[,ochniquoB woro tried. 

AN AlYS J;J;! 
1ho bonon W<':':O 1don t lflt',). US:tll G oouDaX'D. ti vo skal r; tal col100 tions in London 

(Eritioh Huoeult-Natural History) a.ll(l Sho.i'fl01d,and I must thank Hr. A,l'Ihealer 

,:or aonin [,nneo in thin. An attompt has boon made Lo l.'oooc;nlDo n. r~,nGe of 
only 

bonos in ~ho sk0loton 1nclacl1na noMB ldontllablo.to tliO fru)11y lovol)ln 

add1tion to t-he r.ost ,11,1l:>noo[,10 olamont-o( jaws otc.), THe reconst.ruotion of 

.finh 01211'1 has bnen o.t-tomptoti. in two wa.yn, I'or 0,11 s1'001<3s Lhe General size 

Ga.dl.d",,,(coJ. :la,nily). Tho mO',1S',U:"J,lG;1\C L1Gcd follow l'Iheoler & Jonoll(1976,2O'l-l~I'--" 

the "l,).th at tho bane of the prcna;'illD.J.'Y proo,.,'H10c) anci. ;;)10 lopth of tho 

Wheeler A(,~ones A(l976)Fish eemains,208-24 1n Rogerson A Exoavations on Fullers Hill,Great 
Yannouth East Anglian Arohaeolo,& 2,1,1-245 



1119 "'Go of a fioh io rouGhly ind,lcatod, by ito oizo but it can be mort 

aocurately loteruino.L by stuclyin(> the Growth rin(>o laid dOl7ll on bones and 

othor hard p(l,:r.to or tho body. In to;,lperato l'la',;orG fioh c;rol'lth io marJ,edly 

seaoonal and. thio is roflocto 1n thol:r. bonoo. Tho cns:l11.tion or (9:'owth 

over wintor loado to tho :,'ormation 0:.,' annual (9:'ol'lth rinGs which arc 

olearly violblo elm a nunbor of st:r.uctures, particularly the soales a.nd 

otolithG (mID.ll bony olements 1'lithin tho oaro). The ocalos fron Oke-

hrullton are ,,'J:aemented an<1 were not i,l,entif'iecl lmt there are a number of 

otolithn anc1 thono h",ve the ad.vantaGo of beinG quito diaGnostic as to 

l'hoy como fron tho hake and Geveral C;:,doids, and Vlere 000" 

i>'l 
tioner.l for nicrosoopio examination "the normal. manner (Dlacker 1979 J. L-
The [,"ain purpone ot th10 work 170.13 not to dotermil'lo their "'Co but to est .. 

ablioh tho 80ason of tl.oa.th fro,,!, tho anount of r;:r.owth Since the las" annua.l 

rinG, 

All 0:.,' Lho availablo llatorial 1'Iao examinod to provi,1.0 a 18.1.':;e body 

of d."ta but -0])10 J.oao.o to tho prob1en 0): how it; shoull1 be quantifiecl. There 

aro "xa.;:l;ac]co -::'0 eaob of the nethodn commonly used in faunal s-tu'l1es, The 

uso 0:(' tho 'luan-Lity 0:>' bono I by 1'wicht or l1unller, ouffors froLl oerloUB 

biaoos 1>0'1;1'10(>11 flpod.eo rosultll1G [rom clifforoncos in prenorvo,tion. re-

covory 1.\11,1 if!.ontifiGatiol1 ratos. The souroos oJ.' va.ria.tion aro too numerus 

to liB ~ I bu t includo tho deGroo of calcification Of tho d:oloton, the oi ze 

of the floh an,I tho -Lazol1omic pooitlon of tho opooion. 

A calcnlo,'Lion (if tho lflinllilum 1111f.lhor of inclivid.llals (ialI), whero only 

tho ,)OIlIIOnO,,;, 01el.lont io cOllnl,o,l, minlliliseo mal1Y 01' tllerlO bio.seo but intro-

"noh IUllt could bo oOlll1to(l soparately 

but. tid.o l1il1 lead 0 ~l.Il o"'al;,:;m:ation of tho la Gor opocior;. A r;iGl1ifioaJlt 

prOl,,)rLlo11 oi' ui'dto cont;1,in only 11 ';011 j,onoo 1.\nd t11e';o a:L'O principally from 

tho la:L' ,;or 01'oci0811'1ho:"'0 '[,' oro is D. loW concon lTation of lJonoo the larGor 

onc'3 havo a hi,);e:i.' chanco 0::,' r,covo:cy,l'hio bLeD can be noon in 'I ho ranldng 

of C1l)(wios by -('ho mUlGa:,:' oj.' unltD in "hid] '~hoy occur( h.~vJe 1), Thio con-

1.1.'3,'3,,'; 1'Ii:ll a" ,,:,,',lOi, of imp rrtanc( 100.',,0<1 011 .110 !-iliI l'Ii thin the who1" sample. 

H1"ckGr 1,,:(1974) Hecent. advances in otolith stud,i,es in Jones FRH(ed) Sea Fisheries Researoh,6'i-'b 



1hin latl,er technique obviounly -LoloGcopon t',o natorin.l considorably whioh 

oo"ld n.ffoct np<Jcieo diff",:eni,ly an,1 must un'.tol.'OSi im[l.to .; ho hount of fish 

consumcd(fJOlwthin,. that DllonJ.'! he connL10:cro-.! in a·"tenp' in:.; a roconstruotion 

of neat valuen), A ouhcliv10ion of th,) rmt":C'ial would rcchco th,se pl:oblems 
<>.3 

bu L 1'I0uL. [JC\crifico oamplo 01 ~',o ,no obvious ;,oLlporal or f1l'atiaJ. variallon 
f\ 

WO.O vioi blo in the finh romains.· 'It waD doc1dc,1 to treat it n.s ono Croup. 

Tho noot j.npor ,ant cronp oJ.' ·l'lhos holon e, to tho ).at:lily Gadidao of 

which Dovoral "peeior; arc prosent, 

rihi tinC.!i.'JElanc;iuJ3. ~,:t'l<J.n:.;us ,\ OOn\fJOn inshore' fish ,enpeoi:J.lly on the south 

coant,foUnl'. rwinly in tlopthn of 30-100u ovor sanll-mull bot i oms owimmincr in 

shoalo in 111 .water or near tho bottol.l, It· comos, nearnst the coast in winter 

but can bo co.u{Sht at all oOMlons,i't io an important opecioo in inshore fish-

ox'iea and 1a takon 1n trawlo,o01noo an,i on lines. Ono 0.' tho sl!lallor gadoids 

nith a;, aVO~'8,;;0 01zo of'..ll<cr,itl3 flonh is hi:.;hly rO(5ardecl. 

Tho \;l;i :in(5 is the lnost nUl!lo:,oun (5adoi' a.nd a.ll parts of thc skoleton 

3,ro pr Gcnt,. Tho 01700 j·(l.n"O of the jan bonon is sinl1ar to that frot! Exeter 

(,ilk1nno11 forthoOlLin ) 8,nd C;t YarnonthC, hoolor & Jonos 1976, -z.'2.~) and e;ives 

a 1'ioh G1::c ".';\n(~c 0:" 30-~Ocn( ;i13 a), Thin if> oupportod by estinatcs ma.de 

fran otolith Gi[,orJ an,:. tho.-,o were also uSelt to 1001: f&r evidenoe of the 

soason of lloo.th. All of the noetioll,,(l otolithn show corrooion of their 

e:<:poned nUrfv.coryand this obsl,uros tho 1'inal ;roVith laycrc. HO'illver, this 

oan be r conntructe d. and rlUcrc;ontfl that those rrhitinc; we. ° on.ught. near 

the cloGe of tll0 'GUllfJer' c;rovlth rin. io. d.urinc; tho ounner I'lontho. 

Okohv.upton bonol1 Calle mainly fron Gmall-avorae;o sizod fish( 40. 
CI>\ 

)0,), It li VOLl olooe ,to the bottom ovor soLt c;rounlll3 in v.opths of 50-3°0111, 

'l:ho nto ckn '\nll :1('no 0 tho fiGhory( with tlla1'llG and. 
U' KfRfs 

year. to your. A (500(1 food f1GI1 an(l,,:!oll suited. 

0.1130 linoo) fluetu(l.te from 
bv.1-

re)! IJ:1 efje.!i!"i8:'h!ol'l,it is Y.\Or~-

COI,lInOn on tho aouth coaGt and 1n not tw il1portant as wh1tin(5, The otoliths 

faGo Lho Gan" problo)[ aG tho lattor opn, ie:', but aGaln oUGc:col 1'iohine; durinc; 

'dlkinson MR(forthcoming) The fish remains from Exeter. 



tho OUl:\J.lor. 

L1' Bolva !!L'!..:LV:!l A ([ooprlO,tor ;;pooler; inhabi tille$ (loptl1r.. oi' ooveral hundred 

linoo,it Grol'm to 200CB an,'. It-o flon11 is GOO )oo.rticula.rly rrhen sa.l ted 

and (lrio d, All 0) tho OI.oIllmpton nD.to~'ia1 if) l:li'Ge D.na butohory marks on 

sevoral Of tIw v·)rtobra.o ohow that it vias fill.etoll !.'or OOlWtUilption. 

Ood. Gadus n.2..~l'ho ",od 00 curD in all Bri tiGh Ylatero lin ,lepths '.01711 to 600m. 

but ln 101313 o,;nll1,lal1t in the, r,ouih, It cones ,losost to tho ool1.st in winter 

bilt io taIwn l,lJ:couull the yoar Tlit.h trarrls,lineG etc, 'l'he bones I1.xe from fo.lr-

ly la.xGc J.ish~tho G)1oc10G can reaoh 1500m an ,I, 40k!>, Its flesh ls [>ood,fresh 

or pro:]orvo,j/ and it provideo other uso J:u1 pro· mots .. , ". . ' 
1'ollac)q 1'0.Llach1lt:~ pollachiuo .\ coml,lon inshore 1'lsh in southorn rmters tho.t 

ero', rj to a ,,011G1".c:<:a1,10 size (over 16001.1) ,not comnorcially ir,lportD.nt as it 1s 

fa.irly oolltu:cy n.ncl, lnhubito rou:.;!: ,;round, It is oauGht in snall numbers by 

linCD n.n,.. trn.;;l;,. All s1 za fJ 0:1.' fioh a "oept the smalla fJ: D.ro roprnsented at 

Okohmlpton, 

1l'1f)ontorus fJn,Thln ,OHun cont.~,il1n t, a :J'"'O l1eo lhat Oc':UX in tho Channel,tbEi ___ .L __ " L' 

COlnlilcrc1a1ly couc;ht but takon in trar;1'J, Only t170 otoliths woro identified 

i':con one uni· an.,. tho"o coltld nO'1; be differontiat.ed as to specios. 

·,;lonoly relatod to 'I;ho Cadidae in tho hako ItorluccillO DlOr;!,uocl\IS • 1111s 

is by far t.ho LOG;, lnportant "pecie" ut the sitoand occurs in over hall' the 

uni Le, All Lll bonoe corle from fairly large fish( 1"i g 2J. wi thin a size ranse 

of c6o~lOOcj;t, It. Hao no'c poonib1e to determine the season of death froln the 

otol:"0110 bocauno in haI~o thoy u.,: moro difficult to rNl.d anl thoy 1'111110 0.1130 

corroclc "It. 1:3 a. i'f),irly deopl'lD.t.or fioh(165~50.)u) but comen nearer the shoro 

in eUllLwr, An lnportant. spocies to the south an(l wost of B:citain it ho.s been 

lhe 0 !'j oc 't. of a. nn.j 0:" fishc},'J, oince a loast. tho thirtoenth cont tn'Y' thouSh 

lts ,10"h io CO.:l.rno it in 1'I01l"sllitod :' or dryin:; a.n(l alar ,0 trado o·,iated 

The conGar nol £S>_I1A"±:' .2,011(j0,£ oc,curn in u large proportion of unita but 

only j.ll maall quanti tics, Thin Hay bn ):'lato.1 t·) tho 17UY tIll" laruo ,eLonGated 

~d. 
10h '.;:J.r; P):o.,onno,l,i t can roach over lflJcn and 65ltG. It l'roquentG rocky erou/l 



on llnes lopini )no oJ. ito :;"10011 vary Gonoiclorabl,l' thouGh i';' io 0. ,; od food 

flo., :lrooh or ;.'rofl,:rvo,.:,. I en "kolo: on in 0011(1 and quito tl1stlnotivo so lt 

may be ovor .. ropronontod rolD.i.;tvo to othr)r npo"ion. 

,\1: lon.ot, t·,:o opooioo 01' fLt~cf'i"h arc prcc;ont n.t Okehu,l.\pton. In one 

unit thor" o.ro bonos 0;- tho turbot S',opl}tha;J.~luo ma'~JLlun,u, largo opocies(up 

to 10001.\) Jound ln inshoro watm:1J ,it io a ano ... flavo urod. fish takon 1,\a1,nly 

ln t.rawlo or on linoo. 1110 rOLlainin,; bonos aro smaller and froB thon only 

one spociol] '/8.Il L1,'n !.iitiOll, tho plaice Pleqron.£.9.i2l!. platesoa, 'Ihin species 

is vory COllE m in innhor" Vla.t ro OVal' sn.nJ.y' bottomo. It is the objeot of 

a major trll.\'Il finhol.'v but is 0.100 ta.ken with ooines 8.nu. li],eo, the flesh is 

(,;00([ ami t· 0 :lflh c;rowo to a roaoonablo sizo(avoraec 60cm) 

iho 11rl1a),' ';.0 (,££1....,1 i(la (,) a,:l.' 0 vory rl.ifltlnctl ve fishes I'll th Inr ,;e armoured 

headn,Lhc ilone;, of will.ch D., n oD.r;ily ro(;o(;n1 o.blo,' \1: leo.ot two opeoies are 

preen c ,both li V:'.1l C all' Bancly' l>rounds ln lnuhore wat orG I the l"rc'y Gurno.rd l!!l!." 

EiGla "url!££ilit.rl. and the larGer tub l~urnard Tri .;J.!!: l!!.£.o~,roaohin(; 40 and 

600m J.'oflpocLl.v.,ly,((athol.' lesn common 111 Ilritish l'Ia.toro aro tho SOil. breams 
p$W 

(lilpo.l.'1cl,.te) altllou'.l'lC"" opoeien are"ai. Okeho.r.lpton,tho rod n,'a bream PaGellus. 

The fonlc)' OaOIH'fJ 50cm and 

is rOGult'.J.'ly:al:cn in tho dr-op"r rlD.1, l.'O of. the south ooo.n:. whlle the latter 
is s_11tc 

i'~'Ov(l.tCni,G nh:1.11Q\'lo:c dop1,hn an_-. 1s 11 0 '\"i 0. vloitor t:) t>oso ohoros. 

Llwre 0.):0 hX',,(' pc;la 18 ,or Durjace ... dnollitnc,opcnios .in the matcriall 

til no o\'lln jn lar ,,0 Ghoo.ln and are to.Jcon ln vo.Gt quanti tic" IlY surface net.s • 
&0",\,,( %P\Y\?ms 

t'houc;h tlio wl.CJcorol 1n po.:ctl0 \tlo.:;: wl11 11.1130 take a hook, Both this speoies 
'" 

antl the a'co.;). ;t'~h]g~ tl:acJ:l_'~ app ar cloBe innhoro in summer, while the 

hor:clnc J.ilBl1£!!. hal.'on;;uG io a ~ win: cr v1sitor ill tho no uth ... wC'sL , All are 

small i'idl UU al'O ca.ueht 1n l"rco nUllborn a.n,'. ar.· pre oorved by oal tin r; or 

omoI~i n '." 

Jnl;'l 

en t. .tI1G IHLLlc:cfJ o. 
l\..e 

o.l ,;harle/ray 1'1('." lllon: 11'10(1. al'chou h otlwro may be prell' 

tho thorn baok J:o.y Ha,ja clavata 8,l.'O lar (,'El ant1 (Ust ln~i ve 

(onl~" ootll an llolltieles uri IF.ely t.o otu:vive a.s thone fluh have cartila.e'" 

onou:.> 01:010. on:)) t lJu, thi'; npor:ll::; ic ;0.130 the nos-L COlll,on ray 1n coastal wat-

9v 
orG. "Liven on the l)otto. and i:} Ln.J;:cn rd..t.h tl."t1.i'lls and on linoo;lt provides 

1.>00 ... ';'leG]' tho. oan bo Pl'O';! ,,'votl. 1h.o clory !!.£.gD Ygbor in 0. prlme food fish, 



and is quite conunon in inshore waters. However,it leads a paoe5.ve,solit&ry existanceaand 

sq 'q only caught in small quantities,mostly by- tra.,;ls. The wrasses(Labddae) are shore 

fishes of rocky ooasts,ooming rip,ht to the shore during the BUmmer months and moving ~o 
deeper water in winter. Three speoies are cOlluuon in the south-west inoluding the largest, 

whi,,;, re'tches 50cITI,thoup,h conunon and easily taken,their flesh is soft and not esteemed 

and so they are rarely exploited. 

'I.'wo species that are exploited during the summer when they appear. inihhore-even 

to the extent of enterin" estuaries-are the bass li.i.£entrarchus lab1'a!. and tile thiok-lipped 

L\ 
mullet Cren1mupl labrosUB. Bass can be caught by varil),s gears but grey mullet are very 

difficult tc hook :>.nd so imply the use of nets. The two 1'1!mainillR fish are migratory, 

spendin{\ part of thel.r lives at sea but ent.ering freshwater to spawn(salmon Saln!!!. salar) 

or to live and feed(ieil Anguilla anguilla). Both these fish are highly regarded fof their 
bd.k 

distinctive flavours)in~fresh and preserved forms.' They c~ be oa~~ht at various stages 

of thsir lives,but the main fisheries ooncentrate on their migrations when large numbers 

of fish paes throu'{h a oonstricted stretch of river over a sbort time,the most produotive 
I , 

fishing ee"r in such situations are various forms of traps. ~'he main sa.lmon fishery 

is based on their mL ,ration upstream to spawn in autrunn, and while eels are oaught all year 

there is a ma,jor fishery for the autumn movement of silver eels. 

!NT illU'Rr::T AT], ON 

Al thou,·<h the sample of fish remains Was not collected with specific researoh aims in 

mind it has proved possible to investigate several methodologioal aspeots in addition to 

producin,; a. report on the remains themselvea. While these may not have been oonolusive 

they do point to the directions for further stu(lies. For instance,there. is as yet no 

satisfaotory means for quantifying the material but we are now aware of variations in the 

recovery bf different bones and from varying contexts. Also the evidenoe provided by the 

sectl.oning of otoliths Has far frolll definitive but BUggests that there is more soope for 

investi,ntion. 

Turning to the interpretation df the material from Okehampton Castle our understand-

ing can be enhanced by looking at the wider historical reoord and the evidenoe from other 

archaeological sites. 'I.'he most appropriate oompariscim is wit Exeter,for whioh a large 

sample of fis:; remains has recently been am.lysed('dlkinaon forthcoming). This material 

tk 
includes a small Roman s3Jnpl",and a oontinuous sequence from the tweltll to~nineteenth 

centuries,a.nd w'ts recoverod by- careful hand-sortin.'( a~t Okehampton. Their oomparabilit)-



is borne out by the virtually identical syecies lists for the two sites.The few differ-

ene oan be explained as the result of reoovery procedures,for a numb~r of the Okehampton 

uni ts were sieved. The most important result of this is the position of the herrin'"whioh 

is absent from the Medieval levels at Bxeter despite 'Lis known historioal importance. In 

the moat meticulously recovered unit from Okehampton at least seven individuals are rep­

resented which suggests that this speoies is seriously underrepresented at both sites;this 

may also apply to some other small species,like tl;te eel,although this could also refleot 

more use of freshwater fiah at the inland site. 
0",,1\ 

The list of speoies at Okehruppton~their relative importance, together with the evid-

enoe for their size,age and season of death,gives a olear indioation of the fishery sUpply-

ing the s1 teo It was predominantly marine and oould all have OOll,e from the waters around 

the coasts of Devonlthe produotivity of these seas is olearly attested in historioal times 
!J<IslCGdly 

just as at the present day} >Iith the addition of many' southern fishes to then northern fauna. 

Many of tha species would have been taken on handlines with a few hooks in depths of water 

from the shore to several hundred metreslthis list includes the hake and the various gad­
wo.lc& ~v. Pe,1I\ 

aids. The other main fishinv, gear the various surfaoe nets,with the drift net for the 
II 

herring eto. and probablyttw_,shore seine for otherslseveral speoies couli have been oaught'" 

in any of thcse >mys. Finally,freshwater/estuarine fish traps oould have oaught at least 

two of the species. There is no olear seasonal pattern to the fishing,with evidenoe for 

speoies taken durin .. ' the Bummer toc,ether with those more likely to be oau h¥-n winter. 

The similarity between the fish at Ex"ter and Okehampton Castle is interesting be-

oause it sU,",gests that the transport of fish inland for at lesst 25 miles was no problem. 

There is also no evidenoe of different prooessing (butohery etc.) for the Okehampton fish 

whioh supports this claim of ease of movement. One point that oould afteot th1s,itbwever, 

is the hig!} status 'of this site whioh may have given it a greater pulVthan Ileif',hbouring 

settlements. Tha historical reoord makes cle"r that most of the fish were oonswaed in a 

preserved form and that fish waS a very important food resouroe. Both of these points are 

not ffihde apparent by the archaeological data, but this is lar~ly due to the failin .9 of 

our techniques. 'This is a new field of study that has much to learn but in return oan 

offer a great deal to our hlstorical understanding,given that our knowledR'e of Medieval 

fishing is fairly limited. 



Figure 11 The speoies of fish represented at Okehampton Castle 

(1) 

HAKE 55 

CONGER I,.;L ,2 

FLATFISH(PLAICE) 24 

vllUTING 20 

GURNAHD 18 

HADDOCK 17 

LING 17 

SEA NW..A}lS 16 

COD 8 

mIArJ</RAY( TRORNllACK) 7 

EEL • 
POLLACK 5 

SALMON 5 

IIERRING 4 

J1ACKh'REL 4 

BASS 4 

DORY , 
SCAl) 2 

THICK-LHPED MULLl>'T 2 

BIB/POOR-COD 1 

TURBOT 1 

(1) No. of units in whioh a speoies ooours 

(2) MNI based on individual 'ini ts 

(3) 11l.'II balled on the whole sample 
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77 22 

'5 5 

3' 15 

42 28 

2, 9 

2, 1, 

18 22 

28 1 

.e 1 

7 1 

6 1 

5 1 

5 1 

10 l 

4 1 

4 1 , 1 

2 1 

2 1 

1 1 

1 1 
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