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Until recently dendrochronology \iae little used as a tool 

for the datins of boats. The main reason was the dendrochronologist's 

reluctance to deal with samples of ~~~own origin. Boats kno~m to 

be local, such as dugouts or the 3rigg or Ferriby boats themselves, 

should, however, prove no more difficult to date than any other 

timber from an archaeolozical site. Tree-ring analysis and the 

radiocarbon method are often the only techniques applicable to 

the dating of boats (~lcGrail, 1978), so that even if they are 

unprovenanced, dendrochronoloGY ~ay yield valuable information. 

The first attempt to utilise tree-rings was around 1940, 

\ihen an oak post from the Sutton Hoo ship-burial was exemi~ed 

(Godwin, 1940). This produced poor results and so far remains 

undated (Fletcher,1977). In GerwB-'1Y, the Bremen cog was successfully 

dated, the year of construction bein~ 1380 (Liese & Bauch,1965). Two 

experiments with Irish boat timbers nave also produced dates. The 

remains of a clinker-built boat fro~ the bed of the River 

Blackwater, Co. Armagh, were dated. "to 1693:!:9 or later (Baillie, 

1974), whilst a 6rouP of ship's timbers from the Dublin excavations 

were of i'iedieval age (Baillie, 1978). Analysis of the Graveney boat 

has provided a tentative date (Fletcher,1977). It is hoped that 

this report will show that not only is dendrochronology a useful 

dating technique, but that it can also provide further information 

of interest to the boat archaeologist. 

The Brigg 'raft' 

bections of 10-15 crus. t.:.ickness Here removed from pooitionc 

C26, C36 a:,d C46; that is, the [::'::1::, clea.t of the oak strakes 2,3 

c"",d 4. r:;,ey \'Iere .·c ·~belle': S/ 1168, S/ 1169 8. .. ,1 Sl 1170 resp",cti voly. 
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A p~an of the surviving boat can be seen in the latest excavation 

report (t~cGrai~, 1975). Because of their waterlogged state, the 

ss;;::;>les were deep-frozen to provide a firmer surface on which to 

~Tork. 'i'hey were c~eaned with a surform p~e.ne, whilst still frozen. 

~his gave a smooth cross-section, on which the individual annual 

rings were clearly visib~e. 

The measuring equipment at Sheffield is adapted from the 

Baru,ister tree-ring measuring apparatus (Bannister,197S). It consists 

of a low power binocular microscope over a travelling stage which 

is linked, via a linear transducer, to a digital vo~tmeter. This 

registers the width on a screen after each ring has been traversed 

and is accurate to 0.1 of a millimetre. Three radii of every sample 

were measured to ensure that the maximwn number of rings was 

recorded. Since one ring is equivalent to one year in an oak tree, --. 
the ring-widths for the most number of years were obtained. The 

resu~ts are shown in Figure 1, which also indicates the position 

of each radius in the original samp~es. The ring-widths were plotted 

against age on transparent semi-~o~arithmic recorder paper and a 

mean curve constructed for each s&~p~e. 

Figure 1 near here 

r,esu~ts 

Visual comparison of the mean curve", showed that they 

matched extremely we~l and that C36 and C46 were almost identical. 

The Belfast computer program (Bail~ie & Pi~cher,1973) was used to 

cO!1firm the cross-matching. This compares the data of two curves 

and calculates the value of student's It' for each position of 

overla.p. '1'hu6, it gives Gome idea of the decree of correla.tion. 

:cny va~\le abo"" 3.5 cen be conridered r:;: h",ing of possible 
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C26 

10.13 

C46 

20.80 

'~;,i8 su"gests that C36 and C46 derive froe the same tree, probably 

opposite halves of the trunk. The matches with C26 also give very 

high 't' values, as would be expected if it wae taken from a tree 

crowing close to the C36/C46 tree. ;;0 quantitative experimental 

work has been done on this aspe'?t of dendrochronology. It would 

De difficult to generalise since the degrees of correlation between 

radii taken from the same tree varies so much from tree to tree. 

Any deductions, therefore, must always be rather subjective. It 

is possible that one tree would have only produced two planks of 

approximately 8 metres in length, although again there·are no forestry 

tables to substantiate this. Thus, the base of the boat nOl'r-..remaining 

would have required not less than three trees, emphasing the 

extreme wastefulness of this type of boat construction •. Examination 

of sarr.ples from strakes 1 and 5 would give further information 

about the Dumber of trees used. 

Some inference may perhaps be made ~s to the origin of the 

timber. The 'boat builders' must have had access to a stand of oak 

trees; they needed several trees per boat and the timbers themselves, 

~'a.l.'row-ringed and eo slow grown (see Table 1 and APpendix), suggest 

a degree of crowding from other trees. They probably chose the 

"'earest group of oake - part of a mixed deciduous woodl.and maybe 

to the construction point, since it would be difficul.t to move such 

large sections of timber over long distances. 

A Brigg mean curve of 14d years was made, although the first 

13 yeerG should be viewed with care because the rings of C46 were 

c.i.ifficul t to resolve at tl!is point, ·oeillc..;, very narrow fUld fai~"1t 

\ Sge i~'iJ;:.ure 1). The )l'eo.>eLlce of Eo-8,p\'iood on c26 F..!1C. C36 helps ill 

~P~.~_ J:l3.-ting the p,~-,,,;- of the tl",-,.,: •• T::e ct-!""wQod :.':":n,r.:s, which formed 

-.... ;1.e livi!'.~ ,t..':?,r"t of t..~e tree, a1'.'e recob{!is&.ble by their colour and 
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structure. The number of rings cxe, to u certain extent, constant 

for a ruature tree of about 150 years or older. No quantitative work 

has yet b"en done on this L1 ::;n,;l::cnd. Irisn and Germa.n E.tudies 

suggest that the oak has 32 ± 9, 20 ± 6 or 25.0 years of sapwood 

(naillie,1974; Hollstein,1965; Huber,1967J, although exceptions were 

by no means rare. From observations of both English and Irish trees, 

the author would tend to agree with the first value.~9 represents 

one standard deviation from the me~~ value. Since sample 046 Was 

cut very close to the pith, the' trees must have been at least 160 

years old, when felled. It is not possible to state in which season 

the tree Was felled because the s~9wood is incomplete. It is generally 

thought that winter was the preferred time (~lcGrail, 1976) • 

The radii of the trunks were rouchly estimated, the results 

givell in )"igure 1 being the dist=.ces between the pith and the 

heartwood-sapwood transition. Great accuracy was not possible 

because the rings did not conform to the idealised circles shown 

in the diagram. hor was the amount of' shrinkage taken into account. 

The radii were similar for each 6=;;le. Assuming that 026 and 036/046 

belong to different trees, an average radi~s for both would be c.25 

ems. plus 3 ems. sapwood allowanc80 This gives a minimum diameter 

of 52 ems. for the trees. 

The 'raft' had been radioc8.~·bon dE ted to 2543 ± 100 bp 1 

(i.~cGrail 3: Swi tsur, 1975). F'urther dates, as yet unpublished, confirm 

that t!1e felling date for the troes lies between 2700 and 2500 bp 

(;··lcGreil, personal communication). Very :few tree-ring reference 

curves are available for this period. Brigg was compared to an Iron 

Age crtrozlOlogy from Central i!:urope, which is absolutely dated to 

717 - 469 Bl! (iiollbtein,1973), but no sigr:ificant results were 

fO\.L."J.d. It is probable that if t'"e Bri" .. dates were ca}.ibrated, they 

1 .., t 
l)- ! I~ Q.FJ. 0') I 

;:-.. -'-'2. 
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u', ,uwJ,ished curve from the north-east of Ireland aeain produced 

no convincing results. "hen more regional ohronologies are 

available for bl,gland, then it may :oe )?oGsible tu cross-match the 

Bri~g curve and eventually obtain a calender date for the 

construution of the 'raft'. 

The :E'erriby boats 

The three boats from ;;orth Ferriby were excavated many 

yc'-"Co ago by.B.V. Wright. Their history and e,xcavation, with 

detailed pl.ans, oan be found in his guide book (Iofright, 1976) • 

:i'erriby boat 3 is stored in Hull. Huseum, whilst boats 1 and 2 are 

kept at the Nationa.l I·;ari time huseum with a view to restoration., 

It was these two, the ~ost complete, that were used for the present 

study. A section was taken from tae keel. plank of boat 1, at a 

distance of 45 cms. from the bow e!'.d; this WaS l.abel.led S/3O) 2. 
I 

Boat 2 waS sampl.ed on each side of the scarf. Both incl.udedpart of 
i 

a cl.eat ~~d were numbered S/3010 and S/3011, the former,being from 

the north element and the latter l'rom the south element of the keel 

plank. 

The boats had been conserved in a dry condition, after 

soaking in glycerine and, in ~he case of boet 2, coating with an 

e:;;o1<y resin. This mixture made the task of oleaning the sampl.es 

f'or analysis an ext:t'emely difficult one, but measurabl.e surfaces 

were finall.y produced using a very sharp knife. Two radii were 

measured for S/3011 and S/3012, but because of the many oraoks 

around the cleat of 8/3010, only one radius was attempted here. 

Results 

The two rine curves from boat 2 matched almost perfectl.y 

and gpve a 't'-vG .. ll'.e of 11.12. It is assUliJed that only one tree was 

involved, on this evidence ~nd because it eeems likely that two 

" .. lven of one truni<:' woalci h.:.." used to shape the t,,'o parts of the 
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is ,,:lOwn in ];'igure 2. S/3010 he.d more rin6s beceuse of the unusual 

Figure 2 near here 

way in wrtich it was cut. This wi~~ be discussed in more detai~ 

be~ow. A me~~ curve of 227 years was produced for boat 2, whi~st 

b·"at 1 gave a sequence of 133 years. Sapwood was missing from al~ 

t1,e sa1ilp~es, as was the pith, making i t impossib~e to age the trees 

with any accuracy. The boat 1 tree must have been at ~east 150 years 

and that of boat 2 at ~ee.st 250 years o~d, when fe~~ed; but both 

cou~d wel~ have been considerab~y older. 

The curves from the two boats were compared by computer. A 

value of t = 5.25 was obtained at the position shown in Figure 2. 

Visual comparison confirmed this resu~t. The outside rings of each 

boat differ by ~ess than ten years. Since the edges of the~anks 

were probably trimmed c~ose to the heartwood-sapwood transition, it 

seems ~ike~y that the boats were constructed at the same time. On~y 

the presence of the complete sapwood cou~d confin~ this, but they 

were certain~y contemporary. 

Radiocarbon measurements had already given dates of c.3300 bp 

for boat 1 and c.3500 bp for boat 2 (l·lcGrai~ & Swi tsur, 1975). Further 

samp~es are being processed at the Cambridge radiocarbon ~aboratory, 

but the resu~ts are as yet unavai~ab~e. This left some uncertainty 

as to whether the boats were of the swne age. Al~ that co~d be 

SElid from the. radiocarbon evidence WElS that they cou~d hElve been 

contemporary, if the dates were used with two standard deviation 

~imits. However, the new dendrochrono~ogy res~ts confirm this 

conclusive~y. 

The ~ength of the radii were again estimated. ;)oat 1 had a 

. '). :::' ems.. allow.? ... ·.1ce f'or the missing 

;: : .. _~wood, givin,:; ('. diameter .)~' a.t leaot ~ti ems ... :~ ~r.ples S/3010 end 

.0 rJ ",,'er7.* .... J.. ":il.:: . ..:,' ,:~ :.. . SiOllS, rei nfoY'cir,,-
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t~-·a.t they be~ong to two halves of the one tree. In both, the pith 

is off-centre, resu~ting in a radius of 30-32 ems. at one side and 

t,.~·; ems. on the other. A minimum c.ie·metex' would, therefore, have 

been 76 ems •• This wou~d have been a ~arge tree but not unusual~y 

so for an oak. Indeed, the diameter for an oak tree used in the 

construction of the B~ackfriar's ship is at ~east 2.3 m. (Marsden, 

1977) • 

Examination of the cutting techniques emp~oyed in the 

production of boats 2's, timber can provide further information. 

Samp~e S/3011 is cut in the normal way (see also the diagram of the 

Brigg sections). This makes maxim~~ use of the halved tree trunk 

with the minimum amount of effort. If the wood WaS al~owed to dry 

out at al~, the p~ank edges wou~d warp uP~lards towards the c~eat 

as shown in Figure 3 be~ow. The opposite epp~ies to 8/3010: it 

Fi"ure 3 

S/3011 S/3010 

would be far harder to wor~ and the amount of timber wasted would 

be greater. The arrows in Figure 3 show the direction of warping. 

It wi~l be Geen that, if allowed to dry, S/3010 would w~p upwards 

away from the c~eat. This may explain why the cracks around the 

c~eat, mentioned ear~ier, deve~oped. The method of cutting gave 

rise to stresses in this area which, with the passage of time, 

produced the cracks. A~~ this sug",ests that the seasoning time 

was at a minimum. i,;oreover, the Vas" size of the timbers, in both 

like~y that they wou~d be 

- ").l': .. ::.J in their frGs~"1. c'~:v..iii..L0n: 7.:-~e:r would be too '-lard, when dry, 
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iwne~iately and the boat kept in a moist atmosphere so as to 

prevent the wood from drying out (kcGrail,1976). Why 8/3010 wae 

cut in this manner \<ill remain a mystery: waS it intentionpl or 

\·ras ita mistake? 

The dating of the horth Ferriby boats in absolute terms 

is, at the moment,impossible because only floating tree-ring 

chronologies are available for the date range, 3726 - 3112 bp, 

which is the span obtained by taking two standard. deviation limits 

on the radiocarbon dates. Covering this period are ~uencee from 

Zug-Sumpf in Switzerland (Huber & Merz,1962), the Somerset Levels 

(r~organ, 1976,1978) and the north-east of Ireland (:Pilcher et al, 

1977). The last would provide the firmest dating as it has been 

partially calibrated (:Pearson et el,1977); but this, as with the 

two others, would mean cross-matching over a long distance. Computer --, 
comparisons produced several • significant' results of between 3.00 

and 4.00, but none that were convincing visually. l'/hen attempting 

to find correlations, for example between Ferriby and 1reland, a 

single value such as t = 3.7 is insufficient proof of cross-

matching. Indeed, over such a dister.ce the real match could be as 

low as t = 1.00. 

As with Brigg, further advances in English dendrochronology 

will have to be made before the ];'erriby boats can be absolutely 

dated. In conclusion, it can be said that both sites have produced 

sensitive ring-curves, the values of which are given in the APpendix 

for use in the future. Once suitable reference chronologies 

beco~e available, they should be ideal for tree-ring dating. This 

report, however, points the way to further work. No~r that it is 

known that boats 1 and 2 from Ferriby were contemporary, it would 

be interesting to discover if this also applies to boat 3. 
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Table 1 

Details of the six samples examined. 

FiGUre 1 

Block diagram of the Bries timbers showing the relative po"sitions 

of the samples with their individual radii. The rough sketch of the 

cross-sections illustrates their position in an idealised tree 

trunk. Also given is the length of the radii f'rom pith to the 

heartwood-sapwood transition. 

F'it;ure 2 

l'llock diagram for the t\~O Ferriby boats. '1'he cross-sections, in 

their idealised circles, show the le!lgth of radius between pith and 

heart\w'Jd-sapwood transition. The di=ferent orie~,tation of the two 

timbers from boat 2 can be seen. 

:;:.'igure 3 

Cross-sections of the Ferriby 2 samples showing the methods of 

cu-.;ting. ;;/3011 is the more usual form. The arrows indicate the 

yotential direction of' warping. 

APpendix 

~:he ring widths of the mean curvee, in 0.1 IDms., are given f'or 

13ri.:;.:;, E'erri by 1 and }'er:d by 2. 
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BRIGG 'RAFT' 

SAMPLE RAO JUS 
NO. NO. 

S/1170 

S /1169 

S/1168 

MEAN 

near pith 
1 1--------------4 

3 

2 

1 

2 

r-": 

I 
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3 ""'" 

2 vvi 

1 

3 

r-------------------~ 
1 earliest 

felting date 

a 50 100 150 200 
I I I I ; .. 

" 

YEARS 

r-­

"""'" HIS 

C. 46 

(.36 

~ .26 

rings indistinct 

sapwood rings 

heartwood - sapwood 
transition 

f~ 



SAMPLE RADIUS 
NO. NO. 

SI3 01 0 

S/3011 

BOAT 2 
ME AN 

S!3012 

""\c.-~E. '2 

2 

2 

1 

I . 

I 

FERRIBY 

i 
t~S·25 

~ 

1 e C1rlie s"t 
possible 
felling date 

o 50 100 150 200 250 
I I I I ! . YEARS 

I .. 

l 

BOAT 2 

BOAT 1 
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Tabl.e 1 

Sampl.e Number of Sapwood Average ring 
number rings rings widths(mm.) 

Brigg, C26 S/1168 129 9 1.50 

13r '" C36 S/1169 134 12 1.26 

Brigg, C46 S/1170 133 1 .14 

Ferriby II 3/:3010 227 1.32 

Ferriby II S/3011 171 1.:51 

Ferriby I S/3012 133 1.01 
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.A.l'l·~nDIX 

Brigg mean curve 

The mean of 3/1168, 3/1169 and 3/1170. Values X 0.1 roms. 

years 0 1 2 3 4 5 6 7 8 9 

0 41 27 22 12 16 11 16 11 8 

10 14 9 7 3 14 14 20 22 17 12 

20 20 19 13 14 18 18 15 16 15 19 

30 13 12 12 11 14 9 11 12 12 14 

40 15 12 10 9 8 1 1 12 16 15 16 

50 14 20 17 12 11 14 17 12 15 14 

60 7 6 6 10 14 13 14 12 7 12 

70 11 8 11 14 13 9 11 7 11 16 

80 14 14 16 1 1 15 16 17 13 7 12 

90 14 16 13 7 12 10 7 13 12 13 

100 10 11 14 13 11 9 8 11 9 --.12 

110 13 11 13 14 18 11 8 11 11 14 

120 13 9 19 10 14 13 24 22 1.8 15 

130 18 22 16 10 15 21 20 18 15 14 

140 14 15 11 15 10 15 14 9 11 



•. ~~~UIX(continued) 

Ferriby II mean curve 

The mean of S/3010 and S/3011. Values X 0.1 mms. 

u 

10 12 

20 16 

30 9 

40 13 

50 8 

60 10 

70 14 

80 14 

90 12 

100 12 

110 11 

120 17 

130 11 

140 16 

150 12 

160 12 

170 20 

180 14 

190 12 

200 17 

210 6 

220 4 

1 

15 

10 

14 

6 

17 

12 

16 

16 

12 

12 

12 

9 

13 

14 

12 

14 

14 

16 

13 

12 

12 

5 

5 

2 

. 19 

14 

17 

9 

12 

9 

14 

17 

17 

13 

8 

13 

12 

17 

17 

11 

14 

21 

1 1 

14 

9 

9 

4 

3 

23 

9 

15 

6 

16 

15 

14 

1 1 

11 

10 

1 1 

1 1 
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15 

10 
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17 
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14 
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15 
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13 
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Al'PB"DiX( continued) 

'::'erriby I 

Ring widths (X 0.1 mm) of 8/3012 

years 0 1 2 3 4 5 6 7 8 9 

0 18 15 9 12 6 4 5 5 7 

10 10 14 9 9 ·5 8 16 12 11 9 

20 6 7 10 5 5 7 9 10 8 5 

30 7 4 8 11 10 8 7 14 10 6 

40 12 11 10 9 14 7 7 11 14 11 

50 $3 6 8 6 4 6 8 5 4 8 

60 10 8 6 9 7 6 5 4 6 8 

70 6 7 9 12 10 13 14 20 25 20 

80 16 17 18 18 14 18 26 18 17 16 

90 23 16 21 23 19 18 14 9 13 11 -... 

100 8 8 11 10 14 17 13 12 12 14 

110 15 15 16 12 10 11 12 8 9 9 

120 7 6 7 4 6 1 1 14 10 7 12 

130 8 10 11 8 


