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156 : 	 W. L. H. DUCKWORTH 

W. L. H. DUCKWORTH, M.D., Sc.D. then read the following 
paper illustrated with lantern slides. 

NOTES ON THE CROMER FOREST BED. 

The so-called "Forest-bed" of the NOrfolk coast at and 
near Cromér, has long attracted attention as 'a possible source 
of most important evidence as to the early history of man in 
Europe. This has been recognised certainly since 1863, as may 
be gathered from the perusal of chapter xii in Lyell's Antiquity 
of Man, first published in that year. 

• 	The actual geology 'and palaeontology of the Forest-bed 
form the subjects of at least four great ,  monographs in the 
publications of the Geological Survey. 'Messrs C. Read and. 
E. T'  are each responsible for two of. these works, and 
each author published one in the year 1882, and again in 1891. 
The infOrmation provided in these memoirs is so complete and 
the bibliography so comprehensive that it will suffice to refer 
to the publications as described above. 

During the first half of January, 1911, I went to Cromer in 
S  order to learn as much as possible about the actual condition 

of the extent and exposure of the Forest-bed. In the following 
paragraphs I have brought together the contents of my note-
book. I cannot pretend to have made any discoveries, but 
I venture 'th hope that a concise statement of the existing local 
conditions may be of interest to those who for one reason or 
another are unable to make their own observations on the spot. 
I acknowledge with pleasure the assistance afforded me by 
Mr A. C. Savin of Cromer, whose name will be always associated 
with the fauna of the Forest-bed. Mr Savin not only -shewed 
me a magnificent collection of specimens, but gave me much 
information on 'various subjects connected with the circum-
stances under which they. were obtained. .. S 

S •  • (a) As is well known, the coast at Cromer is characterised 
by the steep cliffs formed mainly of "glacial-drift," with clay 
and chalk debris. The various strata called collectively the 
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Fig. I. The Forest-bed as cXpu-e1l on the foreshore near llappisburgli. Three 
masses or billets of driftwood are seen practically uncovered as they were exposed 
by tidal action. In the cliff, the first and second " Tills" can he distinguished, 
the first being 111010 evident to the right of the photograph. (From a photograph 
taken by J. J. Lister, Esq., F.II.., St John's College, Cambridge.) 

Fig. 2. Two flaked flints. That marked CR was found on the shore near 
Cromer, and in the Forest-bed. It is partially encrusted with a ferruginous zn 
deposit (" pan "). The second specimen (No. 13) is one of several found in cave 
'C s ,,  at Gibraltar (in September, 1910). It is of the type known as that of Le 
Moustier. (Reproductions approximately ]) 
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Forest-bed, are found quite at the foot of the cliff. But they 
also extend in front of the base of' the cliff, and thus form part 
of 'the foreshore" (cf. fig. 1). It will be easily understood 
therefore, that the fall of: the' upper parts of, the cliff will mask 
so much' of the Forest-bed as lies at its foot. And again, since, 
the tide can' only gradually' wash away such precipitated land-
slides, the other part of the Forest-bed, namely that between 
the foot of the cliff and low-water mark, will also be concealed 
under ordinary àonditions. 

Now the upper parts of the cliff are continually sliding 
down, and the force of the tide has been' of 'late years greatly 
reduced owing to the construction of groynes, so that the actOal 
Forest-bed is almost' always entirely covered over, aid 'it is 
satisfactorily exposed under the following cOnditions' only. 
These are in the first place, a violent gale and in the second, 
a high tide. Moreover the gale must he of some duration, and 
it mu'st be' from 'the north-west. Should all these conditiOns 
be 'realised simultaneously, the effect is that the whole beaCh i 
temporarily "scoured" (to use the local expression). Tons 
of debris are swept from the surface of the Foiest-bed, which 
may be visible for a time both in'section at the foOt of the cliff, 
and on its eroded' surface on the foreshore. Thereafter' the 
landslides will qUickly cover it up again. For some reason or 
other, such "scouring tides" have oOcurrCd much less frequently 
during the last thirty years, than previously. 

In the next place, it appears that in parts, the' Forest-bed 
of the foreshore has been completely removed by erosion. This 
is particularly true of the region immediately west of Cromer 
towards East and West Runton Gaps. Again, one particular 
patch of gravel (near. West Runton Gap) *hich yielded great 
numbers'. of small. mammalian bones, is now covered with 
shingle estimated at five feet in depth. (This 'statemeiit IoC 
to Mr Savin, but I also' learn that other similar patches ': Of 

gravel are still accessible.) 
The construction of a parade extending some 600 yards to 

the west of Cromer jetty, and also prolonged by a sea-wall'for 
1 For permission to, reproduce this photograph, I have to tender my best 

thanks to Mr Lister, of St John's College. 
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a similar distance to the east, has effectually sealed up for a 
space of 1200 yards all that part of the Forest-bed at the foot: 
of the cliff. Before the building of these walls, the Forest-bed 
was often well-exposed in this region. 

Lastly the groynes near Cromer are kept in fairly good 
repair, so that the scouring action of the tide is largely 
.counteracted - under all conditions of weather. 

From the preceding statements, it will be inferred that the 
Forest-bed is most likely to be accessible to observation about 
half a mile to the east of Cromer, i.e. towards the village of 
Overstrand. During my visit, on January 12, 1911, a heavy 
gale blew from the north, occasionally from a little to the east 
of north. On the next day, I made the following notes. 

The Forest-bed at the foot of the cliffs eastwards is not 
modified at all in regard to its exposure. Under the cliff 
opposite the Cromer lighthouse, .a bed of blue laminated clay 
with rootlets can just be seen (cf.'C. Read, Mem. Geol. Survey, 
1882, P.  28). 

Large masses of blue boulder-clay having fallen from above, 
are now mingled with the blue laminated clay, making the 
distinction difficult for any but an expert. 

On the foreshore between Cromer and Sidestrand, the 
Forest-bed noW appears as a series of patches of blue laminated 
clay, the shingle having been "scöured" from the general 
surface to this extent. 

From such a patch I obtained a metatarsal bone of a 
hippopotamus. 

To the west of Cromer on the same day (after the gale) it 
was evident that the Freshwater bed (cf. Read, Hem. Geol. 
Survey, 1882 and 1891) was more exposed than previously at 
the foot of the cliff near West Runton. With regard to the 
Forest-bed as represented on the foreshore here, little can be 
said (owing to the tide being high when this part was visited). 
But the lack of fragments of black peaty driftwood points to 
extreme attenuation of the bed in this locality. At low tide, 
the chalk is actually visible here over quite considerable areas. 

It will be inferred therefore that the investigation of the 
Forest-bed is now attended with some difficulty, and-that it 
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makes a considerable demand upon the patience of the observer. 
In spite of these drawbacks, I was able to make a small collec-
tion of mammalian bones during my visit. The astragalus of 
a deer, fragments of the molar teeth of elephants, and other 
fragmentary mammalian bones were collected by myself. These 
I supplemented by a few purchases from local fishermen, pro-
curing thus a fine patella (almost certainly of K meridionalis) 
twice the size of that of a large Indian elephant, the astragalus 
of a horse, &c. The specimens are of small account in them-
selves, but I mention them principally in order to shew that 
the Forest-bed is by no means yet exhausted. Mr Savin seems 
to be pessimistic on this subject, though this  is perhaps natural 
to one in his position. But my own small finds, together with 
other recent discoveries, lend support to the view that many 
valuable objects may still be collected. 

At a later date (April 11, 1911) I visited Lowestoft in order 
to examine the Forest-bed south of that town, at Pakefiel'd. 
Although my visit was made after high winds had persisted for 
n' any days, yet the exposure was not at all clear. At Pakefield 
a few patches of ferruginous "pan" were seen, but towards 
Kessingland even these disappeared. 

(b) Since the publication of -the standard memoirs men-
tioned above, 'impOrtant additions have been made to the list 
of the mammalian fauna of the Cromer Forest-bed. In the 
present connexion, the most important record is among the 
more recent. It is that of a species of Macácus monkey. The 
bones thus identified are fully described by Mr Hinton in the 
Geological Magazine (Decade v, Vol. v )  No. x, October, 1908), 
and they were obtained at West Runton. 

Machairoclus, Canis lupus, Hyaena spelaea, Cervus capreolus, 
and Elephas prirnigënius are. now, to be included in the list. 

Of other mammals, the Hamster has now been found by 
Mr E. T. Newton (GeolOgical Magazine, 1909).. As long a'9 o as 
1882 (cf. Reid, Mem. Geol. Survey) the Hamster was found 
in the so-called. "Arctic freshwater bed" overlying the true 
Forest-bed. Mr Hinton has published two important papers 
in which other Cromerian Voles are dealt with'. 

1 Proc. Geologists' Association, 1907, Vol. 20, Part 2; 1910, Vol. 21, Part 10. 
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The rarity of the occurrence of more than one bone at a 
time has long been remarked. In' 1882, only one exception 
had .been recorded. But since then, the metatarsal bone of 
a deer has been found with the corresponding phalanges in 
apposition. 

In concluding this part of my. report, I would add that 
1 expressly discussed with Mr Savin the prospects of success 
following investigations of a systematic kind, as an alternative 
to the haphazard inspection of the shore, tide by tide, so long 
in vogue. 

The method pursued hitherto is primitive and unscientific. 
As such it was deplored even in 1863 by Lyell (cf. Antiquity 
of Man) p.  228). But Mr Savin holds. out not the slightest 
encouragement to any scheme of systematic excavation. This 
'might have been possible once at Pakefield, but at Cromer the 
fossil remains are distributed, over so wide an area, that the 
chance of an adequate reward for extensive exploration is 
minimal. This Opinion merits some attention, although it 
scOrns' that Boucher de' Perthes was similarly discouraged ' in 
regard to the alluvial deposits of the Somme. Indeed Lyell 
expressly points out the loss that the science of prehistoric 
archaeology would have suffered, had 'Boucher de Perthes al 
lowed himself to be deterred by such pessimistic views. 

The flints obtained by Mr Lewis Abbott from the 
Cromer Forest-bed, and described in Natural Science (1897) as 
human artefacts' (eoliths)'call for consideration here. It cannot 
be said that Mr Abbott's British colleagues are united in his 
supp,ort. The late Sir John Evans' was particularly guarded in 
his comments on these finds. Mr Warren is emphatically ad-
verse to Mr Abbott's views (cf. Warren, 'Journal of the Royal 
Anthropological Institute, 1905, Vol. 35, p. 348). Professor Boule 
rejects the claim made for the evidence of human workmanship 
on their surfaàes. In illustration' 	Professor Boule's' remark as 
'to the 'frequency , with which "eöliths" occur on the Cromer 
beach, I venture to submit a photograph (fig. 2) of a flint 
(marked CR in the illustration) obtained by myself from the 
Forest-bed on the foreshore near,  Overstrand. . The specimen 
was partially encrusted with a ferruginous powder shewing that 



NOTES ON THE CROMER FOREST BED 	 161 

the flint had been embedded in the so-called "pan." The bulb 
of percussion is distinct, and though the value of this èharacter 
is known to be small, it still deserves mention. One margin of 
the flint bears marks precisely comparable to the finer working 
on an undoubted chert flake or scraper (of the type, of Le 
Moustier) also shown in the same illustration (cf. fig. 2;No0 13) 
obtained by me in a cave at Gibraltar. Mr Walker agrees 
that the Cromer specimen is at least extraordinarily like flints 
which if found in other surroundings would be unhesitatingly 
acknowledged to be human artefacts. 

The complete absence of, even a fragment of bone 
referable to man, is a striking defect of the collections from the 
Cromer Forest-bed. Yet it is still possible that any tide might 
be the means of breaking the silence (hitherto impenetrable, 
if eoliths be rejected) of this part of the Geological Record on 
the subject of human physical evolution. In this connexion, I 
wish to point out an interesting observation by Mr F. D. Longe 
(British Association Report, 1901, Transactions of Section H, 
p. 798), who found on a piece of yew from the Kessingland 
Freshwater Bed, oblique cuts apparently made by Man. I have 
seen no criticism of this discovery. 

It is appropriate to add a few notes on the èontinental 
and other equivalents of the Forest-bed. 

Although opinions on the subject are still divided, the most 
recent researches seem to assign to this horizon the celebrated 
fbssiliferous strata of Trinil in Java. Moreover an important 
addition to the list of fossils derived from the Trinil beds has 
been chronicled quite lately. The specimen in question is ,a 
human tooth. It was discovered in the course of renewed 
excavations at Trinil. These have been carried out with the 
financial support provided by the widow of the late Professor 
Selenka. In the Zeitschr?ft für Ethnologie, 1910 (Jahrgang 42, 
Heft 2), Dr Blanckenhorn gives an account of the tooth. There 
is some reason to suppose that this tooth éomes from a deposit 
even more ancient than that which yielded the remains of 
Pithecanthropus erectus. It is interesting to notice that Pro-
fessor Dubois (the discoverer of Pithecanthropus erectus) refused 
to accept the later discovery as adequately authenticated. The 
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latest developments of controversy should be soon accessible in 
the publications of the Selenka expedition, wherein will appear 
full accounts of the local strata. 

Pliocene deposits in Hindustan continue to yield teeth of 
anthropoid apes, of which about five fossil varieties are now 
distinguished in those strata. One form resembles the Gorilla, 
a modern African ape. But no fossil human bones have been 
brought to light. 

The. Pliocene strata in Uganda, quite recently reported by 
Mr Hobley, mayyield important evidence in the future, but 
have not done so hitherto. 

Pliocene antiquity has been claimed by Professor Lehmann 
Nitsche for a very curious vertebra (the first or atlas vertebra) 
found on the Monte Hermoso of Argentina. Professor Lehmann 
Nitsche has gone so far as to distinguish the possessor of this 
bone as Homo neoçjaeus', regarding this as a type or link 
connecting Pithecanthropus erectus with Homo primigenius 
(Schwalbe). But French writers point out that the characters. 
of the bone, though uncommon, can he matched by those of 
many undoubted human specimens in the collection at the 
Jardin des Plantes. And since the question of the specimen's 
antiquity is also hotly debated, it is not necessary to dwell 
further upon it here. A good account of the recent literature on 
South American "fossil" human bones is provided by Spuiski 
in the Zentralblatt far Zoologie (Band 17, Aug. 30, 1910, 
Nos. 13, 14). 

Passing from these remote and uncertain representatives 
of the Cromer Forest-bed, I will now refer to the so-called 
Elephant-bed at Dewlish near Dorchester. This I visited in 
April, 1911. It would be inappropriate to enter here upon a 
lengthy description of this most remarkable deposit2.  The 

Professor Ameghino associates the bone with a small thigh bone from 
Monte Hermoso, and refers both to a human precursor designated 'Tetraprot-
homo argentinus.' But in view of the criticism of Professors' Schwalbe and 
Branco, this view cannot be sustained. 

2 For an excellent account of the Dewlish deposits, Mr Grist's paper, in the 
Journal of the Royal Anthropological Institute (Vol. xij, 1910, p.  192), should be 
consulted. Mr Worthington G. Smith has also-published a note on the eoliths 
from Dewlish (cf. Man, 1910). 
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chief point of interest is the occurrence of remains of Eleplias 
meridionalis in such surroundings. I have to record that 
although the site is still distinct, yet for many years no more 
bones have been recovered from it. Nevertheless it is not 
certain that the whole of the deposit has been completely ex-
plored, so that further excavations might be successful in this 
instance. A curious point in connexion with the Dewlish 
Elephant-bed is the occurrence in it of highly-glazed flints, 
most bearing a reddish ochreous patina, while a few are chalce 
donic or almost. opalescent. With these, eoliths have been 
found by Mr Grist. 

The continental European equivalents of the Cromer Forest-
bed may be considered next, and I must mention here the 
so-called fourth or highest terrace of the alluvial deposits of 
the Somme near S. Acheul at Montières. In April, 1911, 
I had the good fortune

* 
 - to find M. Victor Commont at S. Acheul 

and he took me to inspect all four terraces. The exact antiquity 
of Terrace No. 4 has not been finally deter 'mined, but there is 
reason to uphold its claim to identity with the Forest-bed'. 

With regard to the supposed upper Pliocene strata of S. 
Prest, near Chartres, Iregret to say that the French authorities 
can give no record of any discoveries in that locality during the 
last few years. 

Two records are of interest in relation tothe Dewlish site 
described above. Thus in France, stone implements of the 
Ohellean type were found at Tilloux, accompanied by bones and 
teeth of three extinct kinds of elephant, of which one* was 
Elephas mericlionalis, a distinctly pliocene type. - 

Again, implements (of the type of Chelles) have been found 
recently (1910) with bones of the same elephant (E. meridion-
ails) in the alluvial deposits of the Jalon river in Aragon, Spain. 

I cannot find that the beds of the upper Val d'Arno in 
Italy have been productive of late. These beds are of an age 
corresponding to that of the Forest-bed, and they claim our 

1 M. Commont is the greatest authority on the alluvial deposits at S. Acheul. 
His more recent publications will be found in L'Anthropologie, 1908, P.  527, 
"Les industries de l'ancien Saint-Acheul " ; Bulletins de la Socidtd linndenne du 
No de La France, Mai-Juin, 1908; Comptes rendus de l'Ac. des Sciences, Nov. 
302  1908; CongrLa prdhistor,ique de la France, Beauvais, 1910; Revue des etudes 
anciennes, Tome xii, 1910, P.  170. 
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special attention because the famous skull known (from the 
place of its discovery) as the Olmo skull is referable to them. 
Although the specimen was found at a great depth below the 
surface, yet its claims to vast antiquity have not been. admitted 
generally. The late Professor Carl Vogt considered the 
characters of the Olmo skull . to be altogether unique. De 
Qüatrefages and Hamy assigned it to a most primitive type 
in their classic work, the Crania Ethnica. 

In April, 1911, I had the opportunity of examining a cast 
of the Olmo cranium in the Museum at S. Germain, Paris 
(the original is said to be in the Grand-Ducal Museum at 
Florence). As a result of my observations, I do not understand 
why Vogt should have expressed so strongly his sense of the 
exceptional appearance of the specimen. And I am quite 
certain that Professor' Schwalbe is right, in considering it as 
distinct from the Neanderthal type of cranium (cf. Schwalbe, 
Sonclerheft der Zeitschrift für Morphologie unci Anthropologie, 
1906, p. 153) I think the Olmo skull not unlike the Galley 
Hill skull, with which it shares a certain atmosphere of doubt 
obscuring the exact circumstances of its relations to the strata 
whence it was recovered. 

Another possible source of information is to be noted in the 
human bones assigned to the lower pliocene strata near Savona. 
These bones were found in 1867 by Professor Issel (cf. Atti 
della Soc. ital. di st. nat. 1867, Univ. Lib.. MC, 38, 11, p.  659). 
Professor Hamy examined them in 1867 (cf. Crania Ethnicct, 
P. 3 and footnote 4), and he stated that they did not appear to 
be of great antiquity. Beyond this indefinite pronouncement, 
I can find no further criticism, nor can I. record any further 
discoveries at Savona. 
• In the Netherlands and Germany, discoveries of .very great 
importance have been recorded within the last few years. 
These will he considered now.. 

In 1905, Professor Dubois (whose name will . be associated 
always with his discoveries in Java) was

*  -
able to identify, in 

Holland, the .beds corresponding to the Cromer Forest-bed. 
Thus he realised a prediction made years before by the well- 

"' known Norfolk geologist, Mr F. W Harnier. 
These Dutch equivalents are near Venlo, on the frontier 
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between Holland and Germany, and are known as the Tégelen 
beds. Two memoirs have been published by Professor Dubois 
on this subject'. 

Fossil-.flora has been described or criticised in two other 
papers by Mr and Mrs C. Reid 2. But no human remains have 
been found up to the present time. 

The Taubach bone-layer with stone implements and human 
teeth, as well as the Swabian "Bohnerz" (the latter having 
provided a truly remarkable tooth), will not be discussed in 
detail. The Taubach deposit is later than the Cromer Forest-
bed. The age of the Bohnerz is still a matter of uncertainty. 

Last but by no means least, a German equivalent of the 
Cromer Forest-bed has yielded in 1908 a specimen of quite 
exceptional and almost unrivalled value. This is the now 
famous jaw-bone, found in the sands of Mauer, about twelve 
miles from Heidelberg. The bone has been so fully described 
by Dr Schoetensack, that reference  to the publication is amply 
sufficient here. It may be added that the specimen is of 
undoubted antiquity, and that in its form andproportions it 
furnishes quite unequivocal evidence of at least one of several 
possible intermediate forms that may be surmised to have 
bridged the existing gap between man and the anthropoid 
apes. The associated fauna (as at S. Prest, Olmo, and Tégelen) 
tallies with that of the Cromer Forest-bed. Let us hope that 
one day the latter may furnish specimens of a similar kind 

Cf. Dubois, Veslagen der K. Ak. van Wetenschappen, Deel xiii, 1904-5, 
pp. 243-251; idem, Archives du Musie Teyler, Shrie 2, Vol. ix, 1905, p 605. 

2 Reid (Clement) and Reid (Eleanor). Verhand. der Konink. Akad. van 
Wetens. te Amsterdam, 20  Sect., xiii, No. 6, 1907. On the pre-glacial flora of 
Britain. Journ. Linnaean Society, Botany, xxxviii, Jan. 1908. 

Der Unterkiefer des Homo heidelbergensis. Leipzig, 1908. 

Monday, 13 February, 1911. 
The Rev. Dr STOKES, President, in the Chair. 

Miss J. E. HARRISON read a paper, illustrated. with lantern 
slides, on 

A RAIN-MAKING CEREMONY ON A FRAGMENT 

OF A DIPYLON VASE. 

C. A. S. Comm. VOL. XV. 	 11 
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