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ANIMAL BONE FROM SOU 31, F 2048 : THE MAJOR BONE-WORKING PIT 
Fl~or1 THE SIX DUlLS EXCIW[\TIONS, HN'1WIC 

\ -

F 2048 was chosen by the excavators for detailed study 
since it was clear that this feature afforded the greatest con
centration of bone-worKing d,bris From the whole of the Six Dials 
excavations," There was the added interest that it has been 
phased as quite late in tl1e Six Dials sequence probably soon 
after 850 A.Dt t which would maKe it similar in date to the' we.ll 
F2014 on Site SOU 30, one of the main features which were taKen 
as late for purposes of comparison in the Six Dials Variability 
Study (Bourdillon 1984al. 'fhough tnis phasing gave it an added 
importance it was necessary to try to establish which 'actors 
were present through the inherent lateness of the material and 
which were the product of bone-working as such, and the problem 
was m~de more complex in that on the whole the bone-working 
industry at Hamwic grew increasingly important over time. 

n-,e pi t had been excavated to the high stB_ndat'ds set at 
Six Dials, and because of its particular importance the animal 
bone was studied exactly as For the VariabilIty Study and not 
subJected to any of the time-saving short. cuts adopted .or some 
mOr-e r-ecent Hamwic matet'ial (BOllrdl lIon 1985al. The at'chive has 
been prepared in considerable detail so that F 2048 may serve as 
a standard against which other bone-worKing assemblages may I,e 
Judged. Ian Riddler of Southampton Museums has been carrying out 

_a maJor pioneering study of the Hamwic bone-worKing industry: he 
has provided the count of the antler in F 2048, and the whole of 
the ptesent repert has been undertaKen in the closest cooperation 
with his work (Riddler 1985 a and bl. 

F 2048 was a circular pit some 2.0 m in diameter and 
1.3 m deep. Its original function was not clear, but the two 
pr-imat--y l<'yer-s (c. 5515 and 5516) contained f'ew bones. Most of 
the anima I bone Vl<\S found in the genera i rubbish 1 ayer-s (pre
dominantly in c.5251 and in ~533t but also in 5274, 5275 and 
5291)1 Context 5633·"a\50 contained considerable quantities of 
oyster and mussel 5~lal ls, As has often been found in Hamwic 
featur-es, the main rUbbish layers were overlain by other contexts 
(in particular c. 5239 and 52471 which accumulated most liKely as 
a formef infilling as the main layer-s sanK into the ground, and 
the5e -layers were also rich in bone, Hamwic pits frequently 
show the greatest concentration of bone-worKing of'cuts in the 
inf i 11 ing I ayet""'s at ttie top, but f :2048 \I}as unusu.a I in that there 

'were a great many fiawn affcuts in the rubbish layers as well. 

Mbst contexts were sampled for sieYing~ 
this have been pr'Gsented separatelYt 

Results for 



THE PRESENTATION OF THE ARC~iivE: 

The tables have been drawn up for ease of visual com
pa~ison, to taKe account both of possibl~ differences betwe~n 
worKed and unworKed material in the pre~ent pit and also to 
er)2ble easy compar"isons between different sorts of assemblages -
lute with late arid v}orKcd with worKedt 

The most useful fompari50ns a~e with the Six Dials 
V?x-i"bi I it I' F>tudies (Bour'dl I ion 1984a and 1984b) and, amongst the 
features there analysed, with the bone-worKing pit F 1005 on SOU 
31; with pit FIOG!5 on Site 30 Which was not part of the 
Variability Study but which was later identified as one of the 
last features in the Six Dials pit sequence, perhaps even the 
latest of all (Bour-dillon 1985b); and \~itrl Site SOU 32, \~hich 
contained iMportant bone-worKing residues, but which because of 
its early excavation to quicK rescue standards and the simpliFied 
recording of its animal bone (Bourdillon 1985 c) is not available 
for total comparisons of data. 

Recording was made according to the normal A.M.L. sys
tem. Matel'ial was also weigh€d in sp€cies gr-oups, context by
context and with separation of worKed and unworked materialt and 
these weights wer€ recorded direct through dBase II. The main 
computer archive is available at the Faunal Remains Unit: there 
is a treasury of three checKed and corrected data files, each in 
order of species/context/anat6my F2048CUT.TSY For offcuts and 
F2048NOT.TSY for unworKed material, both of these _ for normal 
t.-ench r-ecovel--y,- and F2048S~lP.TSY fOI-- mater-ial from the soi I 
aamples. Weights are recorded in file F2048WTS.DBF. 

Records have been made by context, normally with the 
appropriate 4-digit figure; the context record for all worKed 
offcuts has been prefixed with '88' so that such material is 
immediately apparent in the measurement catalogue, and material 
from the soil samples has been prefixed with '99'. 

The following print-outs from the arthive are avail
able both at the Faunal Remains Unit and at Southampton Museums: 

Tab I e I: a I I unwor-l<.ed rna ter- i a I (Pr-om F2048NOT. TSY) 

Table 1: all unwor--h"d mater-ial, froln top/rubbisfi/bottom layers 

Table 1: all worKed offcuts less antler (frOM F2048CUT.TSY) 

_ Tab I e 1: all wor--\\ed offcuts less antler-, fr-om top/r-ubbish/bottom 
\ a ycr-s 

Table 1: all u.nworl<.ed mater-ial from the soi I samples 
(from F204BSMP.TSY) 



Measur"ement Catalogue for all unworl<cd material 
(from F204BNOT.TSY via A.M.L. programme MET1041 

Measurement Catalogue for all worKed oFfcut5 less antler 
(from F204BCUT.TSY·via MET1041 

Mandibles of Cattle, Sheep and Pig 
(fr'om data in F2048NO"r~'rSY via ct-Ease) 

\ 

Weight of worKed off-cuts by species/layer/box (from F2048WTS.DBFI 

and many supporting Table 25 
I 

RESULTS 

A total of 3020 unworKed fragments was identified from 
nor·mal r'ecovery, plus 2724 v!or'l<:ec\ offcuts, 1790 of which were of 
antler (Table II. Weights for this material are given in Table 
2. Sieving from 7 contexts (with samples of 5 litres taKen 
from each contextl produced a further lBI 0nworked identified 
ft-'agments, (Table 31, plus many very small fr'agments with sigc,s 
of worlCing which are still under study by Ian Riddler. 

Fr·om nor'ma I tr'ench r-ecover-y ther·e wet'e a I so 2377 
unidentified fr'agments which shov!ed no sign of w01:'King, and 184 
unidentified offcuts; the small size of such fr-agments is 
indicated by their low mean Fragments. weights 4.4 g for the 
unidentified offcuts, and only 1.5 gfor those that were not 
war-Ked (TablE 41. From the soil samples the unidentified 
material came in even smaller- fr-agments - 840 such .r-agment~ had 
a total weight of 1909, and a mean weight.of only 0.2g. 

The State of the Material 

The abundance' of unidentified matel'ial (Table 51 may 
be a first indication of taphonomy and of site formation 

There was little of such material among the spar-se 
of the primar-y layers, but generally it may be said 

was mo,·e small unidentifiable material in this pit 

pt"'''oce5se5~ 

bone finds 
tt',a t tf-,e,'e 
than in the Six Dials study gener-ally, where prejent rates wer-e 
matched only by the material in the worKing pit F 1005. For- the 
main identified species, too, the fragments were generally 
smaller and lighter ttlan those stlldied elsE\vhere at Six Dials, 
and again the closest comparisons are'with the boneworKing pit 
Fl005 (Table 61. The mean fragment weight of the cattle offcuts 
was close to that of F100S, but the mean fragment weights for the 
antler were very different between the two bonewor-King 
assemblages (Table 7), 

The rates of erosion and of burning were virtually at 
par with the standard set in the Var-iability Study (Table BI. 
By contr~st the rate of chewitlg \vas much higher. Since erosion 
was normal and since there was little difference between the main 
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rubbish layers and the top layers, the high0r r~te of. chewing 
\I}cu.l d .seem mor'e \ iI~:{? 1 y to be caused by some c.\ oseness Or dogs to 
the c\ctivities r"ept-'E'5entt::j~ by tl~le pit r',em2.ins r'athEn"' tlr'lan to a 
degree of careless deposition with material left lyir)g for some 
time bE'fo!-'c fin;::il bux'ial, The \lJor-h.ect oY'Pcu.ts (Table g) seem to 
been better preserved thiln vIas th2 unworKed material, and they 
may have l~ecn depositQd yel~y quic\<ly in th~ pitt 

THE REP0ESENTATIUN OF THE SPECIES 

Tables for relat~ve representation have been CQn

structed separately for worl<ed offcuts and for unworKed bonet but 
bones wtlich bear no signs of worKing may nevertheless havE 
arrived in the pit in direct association with bones which had 
been ijlorl<ed. ·Since for the concentration of its offcuts F 2048 
is in a class of its own (Table 10), the results even of its 
unwor!<ed materia! may show some concomitant bias. 

Table 10 shows that F2048 was rich in antler, particu-
lar·ly by \')(cight. Most mar·l<ed in Table 11 is the relative. 
increasp in posternninl red deer as compared with the general 
standar'd for Ham\llic. Though sti I I less tr,an U:· of th-e identified 
assemblage this rate is up tenfold From the Six Dials Variability 
Study as a whole, and it is up sevnnfold .from the bone-working 
pit (Fl00~) in that study. It is interesting that in the whole 
of the Variability Study th~re were no worKed offcuts from post
cranial deer, For in F 2048 there were ~even such fragments and 
the readiness to use red deer for working wil I surely have led to 
the wider' pl-'esence of the species in this pit. Al I posternnial 

-deer- bones carne fr'om rubbisr-, I ayers. SI,ul I fragments 
predominated, but there were bones from several parts of the body 
(Tabl~ 12), with a minimum number of three indiViduals from the 
tibia. It is of interest that there were some good sized bones 
in this assemblage: a left proximal tibia gave a width of 76.5 mm 
and a left distBal tibia one of 47.0 mm, both considerably larger 
than modern comparative material in the collection of the Faunal 
Remains Unit, material with which liamwic red deer is generally 
c\os{?r in size. 

A I I the 
came fl~Qm red deer~; 

sparsely as always!' 

aniler which could be identified 
post'cranial roe deer was indeed 

to species 
Found, but 

'fhere was a slight.incre2se in the abundance of wild 
bird and of fish by normal trench recovery, but recovery from the 
soil samples has proved generally to be a better indication of 
~bundance ~nd tl1G~e oave no wilct bird at all and no qreat concen
~!~~tiOI1~ of -fish~ JAmphibian bOt12S were found only-in the soil 
samples and from tv,o contexts - ct5291 which was low in the pit 
but which f61~med onG of the rUbbish deposits, and c, 5515, one 
of the two primary layers. 



Unwo~Ked fr201nent5 of horse We~f? was also wei I repre
sEnted, thi:,uqh not "u.niqu.i~ I y 50~ 1 ate contexts at Hz"\nHl}ic have 
tended to be richer in horse tharl the Eal~lier oneSt The pattern 
of distribution over the barty, however,- ~aKes it clear that the 
abufldance o"p unworked horS2 bone5 rE~ached th~ pit in clear 
association with the bones intended for working, ~or there were 
many side metapodial bones to match the high concentration of 
hm--se metapodial offclHS (1',,;ble 14). It is interesting that 
the pattern of the worKing of horse bones would seem to have 
changed towards bones of the feet and also towards the tibiat in 
contrast to the great preference for. the radius that wns seent 
say, on site 32 (Table 15); and the very use of horse bones for 
wOj-"King stands in great contrast to the complete absence of 
worKed horse bones from F 1005, the most nearly comparable pit on 
Six Dials. 

F 2048 \'Ias ,--icher- in domestic fowl ,and goose than would 
have been expected from a late Hamwi~ context. Goat on the other 
hand was r-ar-e. TheF'{~ wer-e anI y t\VO ft--agments of dog, from r-adius 
and from tibia, both found in rubbish contexts: neither was 
measurable but it is interesting that both were small for it 
se-ems to be anI y in the I at(:r- Hamwic contexts that any dogs other
than basic medium-sized aniolals al~e found. 

For the relative representatioR of cattle, sheep and 
pig (Tables 16 and (7) what is most surprising is that unworKed 
cattl~ bones are relatively scarce. It is not simply that such 
cattle bones have ar-r-ived at the pit in a u:sual patte,--n of supply 
but that so many of these were worKed that the remaining tally 
was low the pattern of Distribution over the Body in cattle 
offcuts (Table IS) shows an overwhelming bias to metacarpus and 
metatarsus, and most of these bones must have been brought in 
deliberately for this purpose since in the overall unworKed 
record (Table 19) the bones of the feet and anKles are not mar
kedly less well repreiented than in the Variability Study as a 
wholet 

FJig is poorly represented t b~t this has been" noted and 
discussed bafore for the later Hamwic contextst There is a 
higher than usual representation ~f head fragments and of ribs, 
ar1d a decrease in the" longbones t1'able 20)t 
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Sheep, on the ether' hand, are vel'y strong indeed. 
This is not liKely to be n:r"ough any affinity with bone-viOd<ing, 
since although some sheep bones were worKed - and worked more 
frequently than in any other Hamwic sites or features that have 
yet been studied - a total of i8 sheep qffcuts is minirnal when 
set against the 1351 unworKed frag~2nts, and the pattern of the 
Distribution ever the Body is not far off \the Six Dials norm for 

.sheep (Tables 21 and 22), 

In looKing for some explanation other than the bone
working concentrations to ~ccount for the prominence of sheep. 
01"12 thin{j that is i::vident at once is the pattern of tooth,l}{!ar 
which gives a 5urprisingly high number of young adult mandibles, 
where the lower third malar is still coming into wear (Tabl~ 23). 
This is in great contrast to the pattern established for the 
ma\jor assemblage frO!I) Hamwic Melbourne Gtr~eet (Bou~di\lon and Coy 
1geO) and ,'dso ,01-' Six Dials as a \~hole (Figur'e 1), thou,gr, F 2013 
in ttlat study was noted at the time as giving an unusual and very 
homogeneous pattern of ageing on a large concentration of sheep 
mandibles. No clear explanation could be found. but such 
concel'~rations CQuld be linKed with some decision of husbandry. 
Alternatively they might reflect industrial uses. though the, 
present concentr-ation would not seem to be related to F204S's 
linKs with the bone-worKing industry. These concentrations form 
an aspect of the I~amwic bone record which would bear closer 
attention in the Future. 
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FIGURE 1 

~;HE[P AGE I NG BY MAND I BLES COMiJI\f<ED 

\1elbourne Str'eet 
( 

-_ .... _---

n :;: 265 

F2048 

3 

5 

n=33 

\ . 

Six Dials Study 

4 

\..1-1_ 1--

S 

n=102 

Each blocl< r-ept--esent5 an entit--e popu.lation, The hor--izontal 'ines 
divide the population into those Killed (above the line) and 
those ~till living (belo~ it) at the start of each stage of 
tooth eruption or wear, 

'For F2048 n few mandibles were indeterminate between two age
groups and these tlilve been allocated pro rata: nlore precise 
data are to· be found in Table 23. 
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The sizes of the ~ain domestic marnmals have presQnted a 
sp~ciill area of int2rQ~t in the Southu~pton materialt and the 
relev~t)t t~~lo~ (24 - 30) have been arr~l')ged to give a direct 
visuul apP'-'2isal not only of differences betwEen worl<ed and 
unv,l.':-ir-l:..ed nY;J,t~t-'i~~l bU.t also of rJ':)5sibl€ chi::):nges over time::. Dtittt 
for F 2048 2re located near tl"le tentre ~f the page: the com
pc~T-l::lc'ns \!lhich "r-e placed above ar-E;- fOI--' gr-Qups ~lJhi'ch either- span 
t~)e n:ain years of settlement at }~amwic or are phased earlier than 
F 2048, ~uhilst helow F 2048 on the page are placed first the late 
COfltexts extructed frQfn tflG yariability Study, and then the data 
fot'" SOU U.:,9, r .. - l06?-5, pl-'obably the latest featur'e on Saxon Six 
D i (?\ I S I 

The Six Dials Variability Study suggested that in the 
1 ,,\tp.r Si~:( Dialr; contexts- ther'G \!J ci5 a sli-ght fallihg off in the 
sizGS of cattle sheep and pig. Since in F 2043 the Qverwt)elming 
number' of measureable sheep bones, and ~l I the maasureable pig 
bones,_ were not wor-l<ed, for these two species an analysis of size 
coulcl be carried out without mal<ing allow~nces for worKing biast 
When SiZE Factors ar'£ established (Table 24), a system whereby 
il1dividual measuremerlts of articular width are set against the
relevarlt mean measurements for the large Hamwic corpus of 
Melbourne Struet (Bourdillon and Goy 19801, it woufd seem that 
there was indeed some falling off in F204B in the sizes of sheep 
and pig for sheep much less so than in the late contexts of 
the Variabi I i ty Study, but for-- pigs very marl<ed I y more so. 

With so many worKed cattle bones it is important first 
to discover- whether- ot-- not the bone-wod<:ing industr-y made any 
selection of cattle bones for size. Size Factors calculated 
separately for unworKed cattle bones and for offcuts have 
suggested that it was bones from larger individuals that were 
often -pl-efcl-rf?ci, cer-ttiinl y in the bone-wor-IOng pits 'r-om Site 32 
(BOLlr-eli lIon 1985c and Riddlet-- 1935a) and in the later-phased 
piis From the Variability Stuely though perhaps not in F 1005 
(Bourdil Ion 1984a). Driver (1984) found definite evidence of 
selection For size from the bone-worKing concentration on Site 14 
at the southern edge of Hamwicf 

The good rlumbers of. measurements which have now been 
collected have given tl-Ie chance to lool( at the pr··oblem mot--e 
closely+ Data is summarised in Tables 25 - 30 for those cattle 
bones that are mos~ comnlonly worKed though at least where the 
metapodia are concerned it must be remembered that such bones 
hav~ often been worl<ed to sue}) an exterlt that they have been 
rend~red immeasurable and t~at even with the great increase in 
salnple size a strong degree of bias may remain. 



COW RADIUS PROXIMAL BREADTH - Bp 

Six Dials 
Studies 5-

mm 

F1005 
5-

60 80 mm 

SOU 32 
5-

60 80 mm 

F2048 
5-

60 80 mm 

Six Dials 
Late Contexts 5-

60 80 mm 

.. Worked o Unworked 
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COW METACARPUS DISTAL BREADTH - Bd 

Six Dials 
Studies 5-

70 mm 

, 

F1005 
5-

50 60 70 mm 
• 

SOU32 
5-

70 mm 

F2048 
5-

50 60 70 mm 

Six Dials 
Late Contexts 5 -

70 mm 
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_Six Dials 
Studies 

F1005 

SOU 32 

F2048 

Six Dials 

5-

5-

5-

5-

I 
50 

50 

50 

50 

COW TIBIA DISTAL BREADTH - Bd 

I I 
60 70 mm 

60 70 mm 

60 70 mm 

60 70 mm 

Late Contexts 5-. ____ .l:£=J_~~~~:;;;~=:iiiiiiiiiiiiiiiiiiiiiiiiiiL ___ _=_:_--

60 70 mm 50 



Six Dials 
Studies 

F1005 

SOU 32 

F2048 

Six Dials 
Late Contexts 

COW METATARSUS DISTAL BREADTH-Bd 

5-

50 
( 

5-

50 

5-

50 

5-

50 

60 mm 

60 mm 

mm 

60 mm 

mm 



Flyures ~ - ~ are based on ind~vidual fn2~5Ureme!1tSt and 
in these hi.s·~o\jt-'aNS the diffcl~Lnt bones of the body do not all 

to h;':',\;e bscn l:iUC;'·j it {.',i·,,! selc-:'ction fOl--' gt'catcr' 5i~:~e fOi'-' t:-lt: 
VcT'iz._.!)j.lity ~-;·;.U(!_y nGt only i~ U'1'2 offcu.t me~~n B little '!O\l,lf2t-· 

tl-Jt:-in th-.;: l(;[;, .... n 1'01- \.;hc~ un\oj<.if·I<2d {{;n.te;--·iul f bu.t the cO-Efficii?tlt of 
vli.r-·i::1tion 1:':-7 r"li'Jhct-,~ for-· site SOU :;;:2 the· m2a~~ut'cn'1;-::'nts of \lfOi"\·:.ed 
r"~i{'~j i (C,TE 5C[:10:\'Jl-!at u.p than those for' the UT!\"I.,lOr}(eet, but tr-lis is in 

i::~n UTi\'_.h:.ij'·"t'·~.{~d .;-;:r:;!,-,P 112 Qf on 1 y tht··f.'E' bCn{2:;f z:nd fCH--' F 20-48 the:- tlljQ 

t-'~-H_t~LI.~::; Df{'cu.t~'.::; includQ ODe ~h~~t is vei-")-' 5!H'i:111 in~tCEd, 50 .snr;ll 
th('~" it: h~~(; to .be c\rH:~c.Le(t V~T'y c~i~·z·:fu·!iy fer' dc::\:!"", Sa fi1 f1 1e .s fQt-· 

r\lE:t:\;c~rpu.s cli: __ ,'~~;~l widtl-j ~_:,x'e genE!""-:':}1 iy mu_ch lar'0E-r find one fr!~~y SllY 
~l,li th \)I-'e~-\t2r' conridencc that DOU-j in F:~048 2nd in the othet-· 
asscnl~1~0e5 h0re examined no selectioi1 for size h~s beer, 
est ,,;!_,I i::--;hcd, 

cer-ti::l-Ln 
Study 

For the tibia on the other hand there may 
selection for si~e in tt12 materi3l of the 

and p~r~taps in F 2048 (but not itl the small 

ha ve be(::'n a 
Variability 

sanlple fr-cm 

5 i t e :3~~) I 

It is the cattle motatarsus UJhich shows ~he greatest 
differences b~twceil u}orKcd and ur-lv}or~l(cd bones, and for tnis' bone 
of tll~: body 5~lectior1 for size is quite cleart Pert)aps the 
diffe\~cnce bct~2cn bOl12S 'of ti)E front and·the bacl( legs lies in 
the ra5pectiv~ widtt"lS of tlleil~ bones, in tf1at radius and meta
carpll5 are g~G2r~11y wider and flatter 2n(\ might u}211 provide a 
more suitable wor\(it1g surfncc without ne~d to have preferences a5 
to size, v)her'eas the n~r·t--OV}21~· shafts of tibia and metatar·SU.5 
would maKe SOIDe selection more desirable, Possibly, though, 
w\lat one is seeing is the abSE'nce of many of the smaller" (and 
most liKely fenlale) bOfles - the common I)attern in the Hamwic 
matert~l has been found to be a ratio of roughly 2 : 1 for fema\e 
to ,male, and the metatar~5US histograms do not seem to bear this 
out. \]\lSt possibly it is not that the larger bones were taKen 
fOI~ worKing and the smaller ones reJected, but that the larger 
onES were w{)t~l<ed in SUCll a \uay ~s to leave measureable offcuts 
wt)ilst many smal ler ones u!ere worKed so e~tensively that they are 
lost to the clt:: t 2; a 1 tog~~ ther t 

On2 ITit) E::t t-'cm,2L1Dcl-' t \-I{)W2VGi-', that selection was never 
it had been establislled 

totL11~ even for tt)QS2 bOl10S wh2ra 
overal' m2ny s~aller bones UlerE used and many larger bones were 
f"{2ljt:-ctc-:dl \.-I.~., do not secr.'t to be -IGo\(ing ~"t 11 situ.ation whc-r-e 
arliroa15 wer'~ re~il~ed for their special suitability in providing 
raw t~ateri~11 fOl-' the cratts~lenl but rat~ler at one ulhere the 
cr~aft5nlcn !nade ~ood U5~ of R v;idE r?n~e of what was available but 
whet'i:? t-hc1r-- pl'cf~r"€nCf';'5 and \~}'-\\/!::; cf \I)Qr'!:~ing have left ce-Ir-,t:J.in 

pct t·i.:{:r-·t-,~--; in "l-hc r-'ecGr-'c:' I 
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On{,= thing 
cl~Rr}gjrjg 5i~2S of of 
:-;(1 t\-i;i '\: ~l}O(·'l ... :(,{J( t:.!('Ic\ u.nv.< .. ;·'·t··:·.2(l 1!12, t.c;'· i ;:'\ 1 ;:,\t-·C s.::pt:"\l .. ··~\ t21 Y cOIr:p~Jr"edt 

~~ijt~'-I f"fI"l:'tl·:2 V;:-IC(G pOSE'::ib1Ct \.,n\l i(I(..-·i.:-: \~}ith !Y;:11E, hll-,cl"'G 

f~C~Qr's ~lre concerned i.t is.to he rcmemberGd thnt the 
[-";.:--.:1\::'+:;"\;'-'(112 Strt"!f:,t If:"i::\tcr+·~{-:·,"! c;~, \l.lhich th'~'1·\:Fjr·c basC'cI h(H~ a minii;';;:\\ 
1--'I'Pi"(.::-",-2ntctt-ion of wGr';'~: ,.1 o,tfcl!.t~j -a.nd i,~i\H::r"e n"'tatc:r·j.~;\ ,:onH15 fr"olll 
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