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SOIL REPORT ON "DARK EARTH" FROM THE DEDERN EXCAVATION AT YORK 

R. I. Macphail - 26th Fe br uary 1980 

During 1979, an ar e a i n t he Nor t h Eas t p art o f t h e Roman fo r t r ess was excavated 

b y the York Archae ological Uni t (Environment Arc hae o logis1: , Andrew Jone s) 1 and 

included Roman \vall s in t h e lowe r leve l s a nd a t l e a st a met r e o f p r e sumed "dark 

e a rth" beneath any apparent Medi e v a l d eposi ts . Th is pa r ticul a r " d ark e ar t h" zone 

contains much Roman po t t e r y and i s a pproximat e ly 20 met r e s l ana. T\Yo sampl e s, one 

JOcm. down the face of the s e c t ion ( A), t h e o t h e r LlOcm. d01m (B) \Ye r e r ece i ved f rom 

York a fter a request for 11 dark e arth 11 samples had been c irc ulated. These IYe re 

examined for alkali e x t rac table hwnu s , l o s s on i un it i on, c oarse i n cl us i on s and 

phy toliths, as a means of compa r i n a 11 d a rk e ar t h 11 I r om York IY.i th t hat of London. In 

addi t ion, as London "da rk e arth 11 h a d been found to b e s o poor i n poll e n (An. Non. Lab. 

Report No. J001) the more organi c natur e of t h e York samp l e s s u g g e s ted t ha t it may 

b e a more rewarding mediwn for s o il pol l e n anal ys i s . Thus, at my 1~ equest, R. G. Sca ife 

e xa.'Tiined the samples A and D f or po l len, as an adj w-1ct to t h e p h yto l ith study. 

Both samples have a n e utr a l p ll (see dat a), s im i l.:.1.r i..O all 11 dark e ar t h 11 l o oke d 

.:t t s o far. Zone A h a ll a \Veak response t o a phos ph.:tte Le::;t wh ile i n direct c ont r as t 

zone B had a Strong r esul t. Th e suspected hi gh e r moist ure c on1: ent of t he lowe r zone 

may have influenced t h e pho s phate, i n t ha t less i s likely to have been irreversibly 

a b sorbed into the minera l materi a l as .i. s like l y to have occ urred i n t he hiohl y 

oxidised 11 dark e arth 11 o f Lond on. I n .:tdd ition , even t h o u g h lJoth samples h .:tv e e quall y 

v e ry hi gh quanti ties of alka li e x t r actab l e humus , t h e lo\Ye r zon e · h.:ts t he mos t. Layer 

A, in fact, has a greater loss on ioni ·t ion, and so better pr eser vctt ion o f t h e organic 

c onte n t may well r e l a t e t o i ts more mois t c ondition. 

Coarse inclusions (i .e . larger tha n 2mm.) prese n t a r e c ompara ble with t hos e 

from London (GPO 75) and c ompri s e stone s, bone, c ha r coal , mor t ar , " t il e " and pot (see 

data). Oyster shell IYhi c h is presen t at th e GPO s i te is .:tp pa r e n t ly ct bsen t from the 

11 dark e arth" at Bedern. Thus, as t he York 11 dark e arth 11 i s aen e r al l y c oarse in 

texture , and has a sui te of i n cl usion s, a l s o s i milar to t hat pr esen t in London 11dark 



- 2 -

earth 11 t hen 1ve may .:tssume it is a comparable material ; espec ially when the greater 

organic statu s of t hi s ma terial from York (a pprox. x Lt) can be exp laine d by its 

partially waterloaocd con dition. 

Phytoli th ana l ysis i ncluded t h e extraction of fine soil (l ess th an 1nml.), after 

pre -treatment with HCl and ashin g of organic mater ial. Thre e samp l es, each from 

l ayer s A and B we r e motmt e d on olass s lides producino total c ounts for each layer of 

between 6 17 and 680 . Percentage types were cel l c ulat ed a.nd s hmv sharply diffe ring 

i npu ts of oroanic materia l into these t 1vo leve ls. Firstly t hough, t h e York sampl es 

although basical l y Festucoid in character have far g r eater quan tities of Panicoid 

grass types t han found i n Lond on, t h e latte r bein g al most t otal l y dominated by 

Festuc oid types . In t e r es tinol y , samp l e A c on telin s a h ioh proportion ( 19%) of Coarse 

Spiny phytoliths, and ma n y o f t :1 e se 1ver e ver y large indeed (appr ox . 1ltO microns by 

20 micron s). Study of t h e Instit u te o .f Archaeology 1 s phytoli th r eference collection 

indicated t ha t many !Jrass ty p e s 1vere precluded f rom bein!J represen ted by t hes e 

par t icular phy toli t hs . Eve n aenerel 1vi t h coars e spin y phyto l iths, s u ch as Cyperaceae 

~· and Nardus spp. s eemed unlikel y cand i da tes because these lack the mul t ipl e 

e l e me n ts present on th e s pines of the se Coarse Sp iny types. However, r e f erence 

phytoliths of Tri ticwn aestivwn both from t h e collec tion and f rom archaeological 

material clearl y bear s a c lose s imilarit y to t hese Coarse Spiny types identified 

from York ( sampl e A), insofelr as t h e y are both large, a nd have similar morphologies. 

Addi t iona lly , pol l e n eviden c e cer tainl y i ndi c a te s inputs of s econdary cereal pollen 

(s ee R. G. Sca i fe, ,\n. Hon . Lab . Report No. J00 1) i n to thi s d e posit, togeth e r 1vith 

a r able indicators , a nd this s up por ts the c on ten t i on of c e real mater i al b e in!J incl u d e d 

in t h e 11 dark e arth 11 • The soil poll e n may al s o s u !Jgest t hat t h e site maintained a 

was te - !Jround flo ra (as p resent at the GPO London) which received a ddi t ions of material 

wi t h a p robabl e hi gh cess cont e n t, inc lud i n g parasite e ggs and like l y secondary 

poll e n grains of cereal and arable indicators . The inclus ion of presumed ph yto l iths 

from Tri t icUJll aestiviwn in t his d um ped mat e ri a l appears a strong possibi l ity. 

In t h e lowe r leve l (B), Cl was t e - ground 1'lor a is again i nd icated, but in addition 

the laroe quanti ties of Celllunel poll e n su!Joest artificial a dd ition s of Calltma to the 
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site for a num ber of reason s as propose d by R. G. Scaife. The almost e quall y 

importa nt quantiti es of C.r.::unineae pollen may me.::tn t hat a rasses we r e a lso coll ec ted 

e ls ewh e r e and utilised on the site . Not a bly, in this lower l eval, phytolith data 

included 1676 dumbells revealing a r e l at ivel y high composition of Pani coid grass types. 

Two typical Panicoid or asses ar e S i eg lingia and Nolinia , and a revie ,.,r of t h e r eference 

slides together ,.,..i th Smithson' s (1958) fi.ndinos from North \val es seems to s uggest t ha t 

both of t he s e may have c~:mtributed towards t h e Panicoid gr ass types r epresented in 

l e v el D. Additionally, i t is likel y that t he Call una \'/'aS collected from local 

moorland areas, and so both Sieolingia and Holinia may have easily become incorporated 

in the s ame way; but whet her by design or accident i t is difficult to say. Even so, 

the hi o h Gr amineae pollen content and t h e s uoaested uses of Calluna (R. G. Scaife) 

seem to reason a similar purposeful usage of grasses. 

The analyses of "dark earth" samp l es from Bedern have been useful i n t hat t h ey 

detail some of t h e o>:'ganic i npu ts con t ributing to the "dark earth" generally. This, 

together with o t h e r sites, llas s hmm t hat t he "dark earth" represents intens ive use, 

rather t hnn abandonm e n t, and t ha t although essentially an urban \'/'aste-ground deposit 

as indicated by its physical structure and pollen conte n t, it has acc~1ulated t hrough 

additions of mat e rial relatin g t o perhaps domestic and stock usage. These i nclude 

Call una and gr asses , \'/'hi c h we r e perhaps util ised a s floor covering, animal bedding, 

fodd e r or brushwood, and possibl y imprope rl y t hres he d ce r eal material either again 

as fodde r or purely as domestic refuse . Lastly , input s of obviou s cess have been 

mixed with oth er gen e r al ur ban de bris to produce a typical anthropogenic deposit. 



DATA 

Leve l p H Phosphat e Alk. ex t . l-lwnus Loss on i gni tion 
Colour 

\vet Dry 

A \if 200.0 12.JJ 10YRJ/O 10YR5/1 

B 7 -0 Str 212 . 0 10. 3 0 10YRJ/1 10YR5/1 

N.B. i) Phosphate : \v, \ifea.k, approx. 0.15 - O.l1,')b P
2

0J 

Str, Stronu, approx. 0.8% or more P
2
o

3 

ii) Alk. e x t. Humus, morns. per 100 grns. dry soil 

Inclusion s (%) 

Level Po t "Til e 11 Hortar Charcoal Bon e Ston es 

A :2 6 8 J1 0.5 1.lj, JJ 

B 5-7 10 . 5 JG 11. 6 2 .LJ: JJ.6 
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