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Having been described in 1904 by Dubois as a locality for fossil mammals, the Tegelen clay-pits are 
nowadays considered a 'classical' locality. It is the type locality of the Tiglian, a warm period of the 
Early Pleistocene or Late Pliocene. The pits are primarily known for their mammalian remains, but 
have also yielded seeds, pollen and freshwater snails. A century of collecting has resulted in extensive 
collections of large mammals in various museums, the most important of which are the Teylers Muse
um, Haarlem and the National Museum of Natural History Naturalis in Leiden. The latter museum 
also holds a large collection of microvertebrates, collected during campaigns in the 1970s. These cam
paigns showed that, in spite of the numerous fossils, the Tegelen Clay is in fact a relatively fossil-poor 
locality. Collections were assembled by workers, processing vast amounts of clay for the local ceramic 
industry. Thus, although technically an in situ locality, the exact provenance of the various fossils is 
largely uncertain. 

Palaeontology k n o w s m a n y so-called classical localities, that is, r e n o w n e d fossil 

sites that have he lped shape our ideas about the evolut ion of life o n earth. M o r e often 

than not, these sites are no longer accessible. The fossiliferous levels m a y have been 

exhausted or the quarry where these layers were exposed m a y have been turned into 

a waste -dump. A l s o , some of the sites owe the discovery of their fossil contents to the 

p r i m i t i v e q u a r r y i n g techniques used i n the 18th a n d 19th centuries, w h e n a lot of the 

excavation w o r k was st i l l done b y h a n d . E v e n if these quarries are st i l l i n use, the 

m o d e r n machinery m a y destroy the fossils before they are discovered. Thus , m u s e u m 

collections p lay a key role i n keeping these sites available for s tudy b y preserving the 

fossil specimens they y i e l d e d . 

Contents 

Introduct ion 

Tiles, br icks and pottery 

The Teylers M u s e u m collection 

The T ig l ian , its f lora and fauna . 

The L e i d e n collection 

N e w life to o l d collections 

Conclus ions 

A c k n o w l e d g e m e n t s 

References 

127 

129 

130 

132 

134 

137 

138 

139 

139 

I n t r o d u c t i o n 

mailto:hoek@naturalis.nl


128 Winkler Prins & Donovan. Proc. VII Int. Symp. 'Cultural Heritage in Geosciences,Scripta Geol., Spec. Issue 4 (2004) 

But w h a t is it that makes a fossi l site a classical local i ty? First of a l l , they are u s u 
a l ly o l d localit ies, a lready k n o w n i n the 19th or early 20th century. Sites that have 
been d iscovered early i n the his tory of palaeontology stand a bigger chance of be
c o m i n g w e l l k n o w n . Thus , the Burgess Shale is label led a classical site, certainly 
after the p u b l i c a t i o n of G o u l d ' s " W o n d e r f u l L i f e " (1989), whereas the Chinese local 
i ty of Cheng j iang (Province of Y u n n a n ) is not as w e l l k n o w n , even t h o u g h it y i e l d e d 
s imi lar fossils that are even o lder a n d more complete. Nevertheless , even localit ies 
that have been d iscovered i n recent t imes m a y already have entered the books as 
'classics' . Because of the except ional feathered dinosaurs of the Y i n x i a n F o r m a t i o n 
i n the Chinese L i a o n i n g province , these fossi l i ferous levels rank a m o n g the best-
k n o w n fossi l sites i n the w o r l d . 

The Burgess Shale a n d the Y i n x i a n F o r m a t i o n s h o w a second characteristic of 
classical localit ies; they y i e l d except ional fossils. M o s t of the famous localit ies are 
Lagerstätten, i n w h i c h soft b o d y parts are also preserved. G o o d examples are the 
G e r m a n Jurassic localit ies of So lnhofen a n d H o l z m a d e n , k n o w n for their f l y i n g rep
tiles a n d Archaeopteryx fossils a n d beaut i fu l ly preserved ichtyosaurs a n d plesiosaurs , 
respect ively (Pinna & Meischner , 2000). To give a further example , but outs ide of 
vertebrate palaeontology, the D e v o n i a n starfishes a n d other echinoderms f r o m the 
Hunsrück Schiefer are of internat ional importance . The c o m b i n a t i o n of l o n g histo
ries a n d beaut i fu l , interest ing fossils g ive sites their c l a i m to fame, m a k i n g t h e m 
classical localit ies. 

Despi te the Pleistocene of The Nether lands h a v i n g y i e l d e d an enormous n u m b e r 
of m a m m a l fossils, D u t c h m a m m a l i a n palaeontology k n o w s o n l y one classical loca l 
i ty , the c lay-pits near the t o w n of Tegelen (Province of L i m b u r g ) . Tegelen certainly 
answers to the cr i ter ion of b e i n g an o l d local i ty , b e i n g d iscovered as a site for fossi l 
m a m m a l s at the b e g i n n i n g of the 20th century. H e r e fossils are f o u n d in situ, w h i c h 
is rare for The Nether lands since most m a m m a l fossils are either suct ion d r e d g e d or 
have been f o u n d b y f i shermen i n the N o r t h Sea a n d Scheldt Estuary. Tegelen has 
not y i e l d e d except ional ly we l l -preserved fossils, the mater ia l consist ing of d isar t i cu
lated (fragments of) bones a n d teeth. H o w e v e r , it is exceptional i n h a v i n g y i e l d e d a 
w i d e var iety of types of fossils. B o t h m a c r o m a m m a l s a n d m i c r o m a m m a l s have been 
f o u n d ( w h i c h is b y no means u s u a l for a m a m m a l local i ty) ; it has y i e l d e d a r i c h seed 
f lora , a n d has been extensively s a m p l e d for p o l l e n ; a n d a freshwater fauna of m o l 
luscs has been obta ined f r o m the clay. F i n d i n g different types of fossils i n one loca l i 
ty p r o v i d e s a tie po in t for var ious stratigraphies. For Tegelen this is par t i cu lar ly 
important , since the c lay-pits are the type local i ty for the T i g l i a n , an interglacia l 
stage w i d e l y used i n the chronostrat igraphy of nor thwestern E u r o p e . This , of 
course, has greatly contr ibuted to it b e c o m i n g w e l l k n o w n a m o n g (mammal) 
palaeontologists . 

In this paper I look at the his tory of Tegelen a n d the role of var ious m u s e u m co l 
lections i n the s tudy of this classical local i ty . The focus lies w i t h the m a m m a l s , the 
g r o u p for w h i c h the local i ty is most famous. K n o w l e d g e of h o w these collections 
came into b e i n g is important for studies per ta in ing to the local i ty . A f t e r a l l , m u s e u m 
collections are a l l w e have, n o w that the Tegelen c lay-pits , l ike so m a n y other o l d 
localit ies, are no longer accessible. 
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T i l e s , b r i c k s a n d pottery 

The first fossils f r o m the Tegelen C l a y were discovered about a century ago. B y 
then, the clay beds themselves were already w e l l k n o w n . They h a d been used for 
ceramic purposes for nearly 2000 years. A R o m a n pottery k i l n , excavated i n the near
b y t o w n of V e n l o , shows that the qualities of the Tegelen C l a y have l o n g since been 
k n o w n . This is, i n fact, also recognisable i n the name Tegelen, w h i c h is d e r i v e d f r o m 
the L a t i n w o r d ' tegula ' meaning roof tile. 

Possibly the Tegelen C l a y was already used i n m e d i e v a l times for m a k i n g bricks 
or at least i n the 16th century. In the m i d d l e of that century br ick factories appeared 
throughout The Nether lands wherever clay was f o u n d . Br icks were i n p o p u l a r 
d e m a n d , since the construction of w o o d e n houses was f o r b i d d e n because of the fire 
hazard . Nevertheless, the first record of a ceramic factory i n Tegelen, is not of a brick, 
but of a tile factory, v i z . H o u b a & K a m p , f o u n d e d i n 1773. A g a i n , it was a b u i l d i n g 
regulat ion that p r o v i d e d the industry w i t h a market. The D u c h y of G u l i k , of w h i c h 
Tegelen was part, h a d ordained i n 1759 that roofs s h o u l d be covered w i t h tiles. U n t i l 
that t ime, i n times of drought , the thatched roofs regular ly caused entire vi l lages to be 
b u r n e d to the g r o u n d (van d e n H o e k Ostende, 1990). 

There are no records of potters i n the Tegelen area since R o m a n times u p to 1733, 
nor have m a n y shards f r o m that interval been found. Nevertheless, it is l ike ly that pots 
and pans were formed f r o m the clay pr ior to the 18th century. A t least w e k n o w f rom 
the archives that i n 1733 three potters h a d their w o r k s h o p i n Tegelen, Godefr idus 
Driessen, Laurentius Kempges and D o m i n i c u s Spohr (Ernst et ah, 2003). Cons ider ing 
that Tegelen h a d only 400 inhabitants i n those days, this was a major industry and a 
g r o w i n g one at that. In 1812 Tegelen counted 12 potter workshops , and i n 1830 the 
number h a d risen to 20. These were the heydays for the potters. Tegelen was famous for 
its black pottery as w e l l as for its three-coloured ceramics. The latter was made us ing 
different types of clay, w h i c h after heating took either a red, y e l l o w or black colouration. 
Tegelen pottery was made both for the D u t c h market and for export. Ships sailed u p the 
Meuse to nearby Steijl, such as the 'Teclanette' f r o m Hannover , w h i c h loaded 33,000 
pounds of black pottery i n 1835 (van den H o e k Ostende, 1990). 

This indust ry fel l into decline i n the m i d d l e of the 19th century, as a competitor i n 
Maastr icht started p r o d u c i n g imi ta t ion C h i n a . Soon pottery was no longer a major 
industry , a l though Tegelen never forgot its t radi t ion and potters are st i l l active i n the 
region, creating ceramic w o r k s of art. H o w e v e r , as the d e m a n d for k i tchen utensils 
f r o m the Tegelen C l a y fel l , the d e m a n d for other products rose. The h i g h qual i ty of 
the clay made it ideal for roof tiles, a n d the indust ry gradual ly increased f r o m its first 
start i n 1773. In 1812 there were three 't i le shops' a n d i n the second half of the 19th 
century the smal l v i l lage h e l d nine companies manufac tur ing tiles. A p a r t f r o m tiles, 
the clay was also suitable for m a k i n g chimney bricks, a market for w h i c h arose as the 
Industr ia l R e v o l u t i o n took place i n The Nether lands a n d the nearby R u h r area i n Ger
many. Part icular ly a r o u n d 1870, the G e r m a n market was very important for Tegelen, 
since at the time m u c h of the G e r m a n labour force was mobi l i sed for the w a r against 
France. G e r m a n y tr ied to protect its o w n industry b y d e m a n d i n g h i g h i m p o r t fees for 
tiles, but this was c i rcumvented b y the Tegelen f i rms b y s i m p l y opening a w o r k s h o p 
just across the border. In the end the G e r m a n market was lost after a l l to the domestic 
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industry , a n d B e l g i u m became increasingly important as a tile market. Export came to 
a halt i n W o r l d W a r I, but b l o o m e d again afterwards, as B e l g i u m and northern France 
started repair ing the w a r damage. 

In order to f u l f i l the demands, enormous amounts of clay were extracted. A n esti
mated 30.000 tons of clay were processed each year. A r o u n d 1900, 8.5 m i l l i o n tiles 
were made. In 1928, the f i r m Teeuwen alone p r o d u c e d 28 m i l l i o n tiles. Extract ing the 
clay was m a i n l y done b y h a n d b y clay diggers. Tradi t ional ly a u t u m n and winter were 
the d i g g i n g season, and summer was used to d r y the clay. A s more and more artif icial 
d r y i n g installations came into use, the d i g g i n g c o u l d continue a l l year r o u n d . A n d 
w h i l e the diggers were d e l v i n g the clay, they regular ly encountered bones, antlers 
and teeth. The large collections of Tegelen fossils c o u l d be made as a direct result of 
this m a n u a l labour. A s Schreuder (1945) wrote, " w e owe it to the spade-digging b y 
the f i r m of " C a n o y - H e r f k e n s " that i n the last decennium n e w mammals , such as Des-
mana tegelensis, Hypolagus brachygnathus and Pannonictis pliocaenica have been recorded." 
The method of collecting also h a d its drawbacks . The bones were not a lways easily 
recognised and very vulnerable i n the wet clay. A s Schreuder (1945) remarked, "The 
bones of the elephant, w h e n wet, are so little resistant that the spade cleaves them 
w i t h o u t the w o r k m a n observing this . " This m a y have lead to some p a i n f u l losses. 
F r o m parts of s k u l l a n d a fragmentary dent i t ion of Hyena perrieri collected i n 1943, 
Schreuder (1949) surmised that an entire s k u l l w i t h mandib le must have been present, 
but h a d been destroyed w h i l e collecting the fossil . 

Schreuder (1945) already recorded that mechanical d i g g i n g was c o m i n g more and 
more into use. In the 1960s the ceramic industry reached its peak. Each year, a m o n g 
other products , 60 m i l l i o n tiles were made. The huge amounts of clay needed no 
longer came f r o m the clay pits i n the v ic in i ty alone, but were also impor ted . H o w e v e r , 
as other b u i l d i n g materials became available, the industry r a p i d l y decl ined. Some 
f irms switched to concrete and plastics for the fabrication of tiles, others s i m p l y closed 
d o w n . Today, some smal l d i g g i n g operations i n the area st i l l continue, but those f i rms 
st i l l p r o d u c i n g ceramic products largely obtain their r a w materials f r o m elsewhere. 
The former clay-pits between Tegelen and V e n l o are n o w f looded, a n d f o r m a smal l 
nature reserve. 

T h e Teylers M u s e u m col lec t ion 

The first collection of bones f r o m the Tegelen C l a y was made b y a student of m e d 
icine, Laurens Stijns. In 1897 he contacted Eugène D u b o i s (Fig. 1), w h o h a d just 
returned f r o m the D u t c h East Indies, where he sought a n d f o u n d fossil evidence for a 
miss ing l i n k between ape and m a n (de V o s , 2004). Af ter h a v i n g publ i shed the first 
descr ipt ion of his Java m a n , Pithecanthropus erectus, D u b o i s returned to Europe to par
ticipate i n the scientific debate caused b y his f i n d . D u b o i s ' star was r i s ing r a p i d l y , and 
i n 1899 he obtained a pos i t ion as geology professor at A m s t e r d a m U n i v e r s i t y and 
became curator at Teylers M u s e u m i n H a a r l e m . A t the t ime Stijns contacted h i m , 
D u b o i s was st i l l preoccupied w i t h the discussions o n Pithecanthropus. It wasn ' t u n t i l 
1902 that he vis i ted the Tegelen clay pits. A s he was travel l ing w i t h t w o students 
towards the Pietersberg near Maastr icht to look at the D u t c h Cretaceous, D u b o i s 
made a stop at Tegelen. Later he reported to the directors of Teylers M u s e u m i n his 
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annual report, " O n route to Sint Pieter, 
w i t h y o u r permiss ion, I made a vis i t to a 
recently discovered locality for fossil 
m a m m a l s f r o m the e n d of the Tertiary 
or the beg inning of the d i l u v i a l p e r i o d 
at Tegelen near V e n l o o . I was granted 
the oppor tuni ty to collect some fossils 
w i t h great scientific value, w h i c h n o w 
have been incorporated i n the cabinet. 
A s a result of the f inds, y o u instructed 
me to inspect a larger collect ion that 
was prev ious ly gathered b y D r . Stijns i n 
V e n l o o and, if possible, to obtain it at 
least as a loan for a comparative s tudy . " 

The n e w l y discovered local i ty was 
indeed of great scientific importance. 
U p to the beg inning of the 20th century, 
the D u t c h fossil m a m m a l record consist
ed of solitary f inds (Rutten, 1909). The 
collection made b y Stijns s h o w e d that i n 

Fig. 1. Eugène Dubois was the first to describe the Tegelen an entire fauna c o u l d be collect-
fossil locality of Tegelen. e d f r o m a s i n g i e locality. Securing Stijn's 

fossils for Teylers M u s e u m gave D u b o i s 
a head start i n b u i l d i n g u p a collection. To expand it, he h a d f o u n d a useful partner i n 
A u g u s t C a n o y . D u r i n g his first v is i t to Tegelen he h a d contacted this director of the 
f i r m C a n o y & Herfkens . Theirs w a s a f r u i t f u l par tnership a n d one that w a s strength
ened b y f a m i l y ties, as D u b o i s ' brother A l p h o n s was m a r r i e d to M a r i e C a n o y . 
C a n o y kept track of the fossils that were f o u n d i n his clay pits a n d regular ly sent 
shipments to H a a r l e m . D u b o i s d i d not excavate himself , but just w a i t e d for the f inds 
to come to h i m . S t i l l , he occasional ly v i s i t ed the c lay pits . W e k n o w f r o m a letter to 
the directors of the m u s e u m that o n the 12th of October 1905 the f i n d of a complete 
antler p r o m p t e d h i m to i m m e d i a t e l y travel to L i m b u r g " to prevent that this v a l u 
able f i n d w o u l d be d a m a g e d b y the w o r k e r s or be lost to u s . " The t r ip cost D f l 28.50, 
w h i c h besides travel expenses i n c l u d e d p u r c h a s i n g the antler a n d some other fos
sils. Th is shows that D u b o i s r e w a r d e d f inds quite h a n d s o m e l y , w h i c h certainly w a s 
an incentive to w o r k e r s to keep a close look-out for fossils. 

D u b o i s p u b l i s h e d his first account of the n e w locality i n 1904. H e argued that the 
m a m m a l fauna f r o m Tegelen s h o w e d a strong resemblance to that of the C r o m e r For
est Bed , indicat ing a s imi lar age for the t w o localities. E v e n t h o u g h the deer dif fered, 
the E n g l i s h and the D u t c h locality h e l d the same species of horse, rhinoceros, extinct 
beaver and h ippopotamus . In fact, the presumed presence of a h i p p o p o t a m u s i n Tege
len was based o n the mis ident i f icat ion of a canine of the p i g Sus strozii. E v e n though 
the fauna s h o w e d some resemblance, the f lora d i d not, l eav ing the D u b o i s ' correlation 
open to doubt . A year later D u b o i s (1905) p u b l i s h e d a paper o n the deer fossils f r o m 
Tegelen. H e never described any of the other fossils. Sit t ing d o w n and patiently pro
d u c i n g descriptions was not i n l ine w i t h his character, as is also apparent f r o m the 
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lack of descr ipt ion of the huge faunas he f o u n d o n Java. Nevertheless, D u b o i s was st i l l 
very m u c h interested i n Tegelen. In 1906 he made a bore hole i n the clay pit of C a n o y 
& Herfkens . The core showed that a gravel bed under lay the clay deposits. A c c o r d i n g 
to D u b o i s , this indicated that the w a r m p e r i o d i n w h i c h the clay was deposited h a d 
been preceded b y a glacial . This was at the t ime quite a revolut ionary thought, since 
this w o u l d i m p l y a glacial occurred already before the Pleistocene. 

T h e T i g l i a n , its f l o r a a n d f a u n a 

The paper b y D u b o i s (1904) was noted b y Clement R e i d , w h o together w i t h his 
wi fe Eleanor w o r k e d o n the seed f lora f r o m the C r o m e r Forest Bed i n N o r f o l k , E n g 
l a n d . R e i d was inv i ted b y D u b o i s to s tudy the seeds f r o m Tegelen. They vis i ted the 
clay pits together i n 1905, but this certainly was not the beg inning of a last ing f r iend
ship. In an article o n the Tegelen f lora (Reid & R e i d , 1907) C . R e i d related h o w he a n d 
D u b o i s took an equal ly s ized sample of clay. F r o m it, D u b o i s retrieved eight to ten 
species only , whereas R e i d f o u n d 51 different types of seeds, as w e l l as remains of 
smal l vertebrates, i n c l u d i n g rodents. P u b l i s h i n g this anecdote was not appreciated b y 
Dubois . Moreover , Reid 's studies resulted i n var ious conclusions w h i c h directly 
opposed D u b o i s ' ideas. 

R e i d came to the conclusion that Tegelen and the C r o m e r Forest B e d were not of a 
s imilar age, as D u b o i s (1904) h a d suggested. The Tegelen f lora consisted for 15% of 
exotic elements that i n Europe were k n o w n f r o m the Tertiary on ly a n d were not 
f o u n d i n the C r o m e r Forest Bed. S a m p l i n g clay beds near R e u ver, to the south of 
Tegelen, w h i c h b y D u b o i s were considered to also belong to the Tegelen C l a y , R e i d 
f o u n d that these exotics accounted for 50% of the f lora. H e considered therefore that 
the Reuver beds were older than the clay i n the Tegelen clay pits. There was, however , 
one conclusion of D u b o i s that R e i d endorsed. H e explained the differences i n the pro
por t ion of exotics, w h i c h can n o w be f o u n d i n subtropical regions i n A s i a a n d the 
eastern U n i t e d States, as a result of consecutive glacials. The east-west orientation of 
the E u r o p e a n m o u n t a i n ranges prevented a s imple s o u t h w a r d shift of vegetation 
zones d u r i n g co ld periods. Since a first drop i n the percentage of exotics occurs i n 
Tegelen, R e i d assumed, l ike D u b o i s , that the deposi t ion of the Tegelen C l a y must 
have been preceded b y a glacial per iod . Based o n the percentages of exotics, R e i d and 
his wi fe def ined stages, Reuver ian for the older clay beds to the south a n d the Tegl ian 
(= Tigl ian) for the per iod i n w h i c h the clay near Tegelen was deposited (Reid & R e i d , 
1915). A glacial f o l l o w i n g the T i g l i a n drove a l l of these exotics, w i t h a few exceptions 
only , f r o m Europe . 

The Tegelen collection i n Teylers M u s e u m grew steadily as a result of shipments 
f r o m the L i m b u r g vi l lage, but D u b o i s was q u i c k l y loos ing interest i n the subject. 
W h e n v a n Regieren A l t e n a (1951) made a catalogue of the Tegelen collection i n 
Teylers M u s e u m , he f o u n d a box of fossils sent i n 1913 that h a d not even been opened. 
Q u o t i n g Schreuder (1928), Z a g w i j n (1998, p p . 26-27) wrote that a r o u n d 1908 at the 
time "wagon- loads of dear antlers a n d other remains" f r o m the pit C a n o y Herfkens 
were s h i p p e d to G e r m a n y . Certa in ly the " w a g o n - l o a d s " f r o m the quote have to be 
interpreted to s ignify the smal l lorries c o m m o n l y used i n the pits (Zagwi jn , pers. 
comm. , 2003). I d i d not f i n d the or ig ina l quote i n Schreuder (1928), but the anecdote 
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seems u n l i k e l y . G e r m a n collectors were active i n the area, a n d a collection of fossils 
d i d f i n d its w a y to Ber l in , but these collectors were m a i n l y active i n other pits (van 
d e n H o e k Ostende, 1990). O n the other h a n d , Schreuder (1945, p p . 158-159) relates 
that some parts of the Tegelen C l a y were clearly richer i n fossils than others, a n d it is 
possible that a r o u n d 1908 an accumulat ion of fossils was f o u n d . 

D u b o i s was probably loos ing interest because he got fed u p w i t h the discussions. 
A p a r t f r o m his differences of o p i n i o n w i t h R e i d , his geological interpretations were 
n o w also be ing questioned. Tesch (1909) d i d not f i n d the ' f luvia l -g lac ia l ' gravel 
D u b o i s h a d encountered i n his bor ing . F ina l ly , D u b o i s (1911) wrote one f inal paper i n 
w h i c h argued that the palaeontological evidence for the age of Tegelen was be ing dis
regarded b y the geologists w o r k i n g i n the area. A s to R e i d D u b o i s remarked i n the 
same article that his methodology was so precise, that surely his results c o u l d not be 
compared w i t h other floras, since these w o u l d not have been sampled w i t h the same 
scrutiny. 

W h a t needed to be done was to proper ly present the palaeontological evidence 
p r o v i d e d b y the mammals . This , however , i n v o l v e d m a k i n g detai led taxonomic 
descriptions, a task that d i d not fit D u b o i s f lamboyant character. A s w i t h his extensive 
Indonesian collection, he left this tedious w o r k to his assistants. Father Bernsen, a 
Jesuit priest, was appointed as D u b o i s ' assistant i n the collection " I n d i a n fossi ls" i n 
the ' R i j k s m u s e u m v a n Natuur l i jke His tor ie ' i n L e i d e n . Bernsen h a d s tudied under 
D u b o i s , complet ing his P h . D . thesis o n the Tegelen rhinoceroses i n 1927. Schreuder 
(Fig. 2) was the assistant of D u b o i s at the U n i v e r s i t y of A m s t e r d a m . She, too, f in ished 

a P h . D . o n Tegelen fossils a n d p r o d u c e d 
an excellent descr ipt ion of the remains 
of the beavers f r o m the Tegelen C l a y 
(Schreuder, 1928). 

Af te r his s tudy of the rhinoceroses 
Bernsen set out to describe the remain
der of the fauna i n a series of articles 
publ ished i n Natuurhistorisch Maandblad. 
After his unt imely death i n 1933, Schreu
der f inished the series. She herself h a d 
been left w i t h o u t a formal pos i t ion after 
D u b o i s retired a n d remained as a guest 
scientist at the 'Zoo log i sch M u s e u m ' 
A m s t e r d a m . H e r palaeontological w o r k 
earned great respect, both nat ional ly 
a n d abroad. N o t o n l y d i d she continue 
w o r k i n g o n the Tegelen fauna, but she 
also pioneered i n the s tudy of fossil 
rodents and insectivores that were 
retrieved f r o m bore holes set b y the 
G e o l o g i c a l Survey . Since she was 

Fig. 2. In the 1930s and 40s Antje Schreuder was recognised as the specialist o n Tegelen, 
recognised as the leading specialist on the Tegelen it w a s log ica l that collections were n o w 
fauna. sent to the ' Z o o l o g i s c h M u s e u m ' . The 
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m u s e u m possesses a s m a l l col lect ion made b y Father Weingärtner between 1909 a n d 
1912, w h i c h was s tudied b y Schreuder for her thesis, a n d also obtained fossils co l 
lected at Tegelen b y Böhmers a n d v a n B e m m e l between 1928 a n d 1934 (van Det & 
v a n d e n H o e k Ostende, 2002). In the same p e r i o d , Teylers M u s e u m obtained its last 
d o n a t i o n of Tegelen fossils f r o m the local headmaster, Storms. A t h i r d m u s e u m that 
regular ly received fossi l m a m m a l s f r o m the Tegelen c lay-pits was the ' N a t u u r h i s 
tor isch M u s e u m M a a s t r i c h ' . In part icular , Rector Jos Cremers , the founder of the 
L i m b u r g N a t u r a l H i s t o r y Society, was ins t rumenta l i n secur ing a col lect ion of these 
L i m b u r g i a n fossils for the Maast r i cht m u s e u m . 

T h e L e i d e n co l lec t ion 

In the 1940s there was st i l l no standard stratigraphy for the D u t c h continental 
Pleistocene. The development of a stratigraphie f ramework was started b y v a n der 
V l e r k , w h o was appointed Professor of Geo logy i n L e i d e n i n 1938, a n d w o u l d later 
become the director of the ' R i j k s m u s e u m v a n Geologie en Minera log ie ' . Before c o m 
i n g to L e i d e n , he h a d w o r k e d i n the D u t c h East Indies, where he h a d developed a 
stratigraphical f r a m e w o r k u s i n g foraminifera for the o i l industry . V a n der V l e r k co
operated closely w i t h Florschütz, a palynologist . Since v a n der V l e r k himself w o r k e d 
o n mammals , the two c o u l d combine the vertebrate record a n d the pol len record for 
their stratigraphy. O b v i o u s l y , Tegelen, as type local i ty of the T ig l ian , p l a y e d an i m p o r 
tant role i n this enterprise (van der V l e r k & Florschütz, 1950). 

Throughout the 1950s, excursions to 
the Tegelen clay pits were made b y the 
curators of the m a m m a l collection of 
the ' R i j k s m u s e u m v a n Geologie en M i n 
eralogie' , w h i c h forms n o w part of the 
N a t i o n a l M u s e u m of N a t u r a l H i s t o r y , 
Natura l i s . A l t h o u g h the clay beds were 
b y this t ime exploi ted mechanical ly, 
fossils were st i l l be ing f o u n d . V a n der 
V l e r k , B r o u w e r a n d most of a l l K o r t e n -
bout v a n der Sluijs (Fig. 3) r o u n d e d u p 
a large number of fossils d u r i n g their 
visits to the clay pits, and over the years 
gathered the largest collection of Tege
len m a m m a l fossils. The labels of these 
collections feature a l l k i n d s of different 
locali ty names, suggesting that they are 
der ived f r o m different pits. Indeed, 
there were var ious pits i n w h i c h clay 
was exploited (Kortenbout v a n der Sluijs 
& Z a g w i j n , 1962). H o w e v e r , the name 

o n the label c o u l d also refer to the one F i g 3 K o r t e n b o u t v a n d e r S l u i j s w a s l a r g e l y r e s . 
of several companies h o l d i n g a conces- p o n s i b l e for gathering the collection of Tegelen 
s ion for a part icular section i n a single fossils in the Leiden collection. 
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pit (Freudenthal, pers. c o m m . A u g u s t 2003). A l t h o u g h a lot of material was thus col
lected, very little was publ i shed o n the fauna. D u r i n g the same per iod , a student of 
Florschütz, Z a g w i j n , was s t u d y i n g the po l l e n record. The pa lynologica l studies of 
Z a g w i j n (e.g. 1963a, b), w h o was at that t ime the palynologist of the Geologica l Sur
vey, over the years p r o v i d e d the stratigraphical basis for the s u b d i v i s i o n of the D u t c h 
Pleistocene as it is currently st i l l i n use. 

The few publicat ions o n Tegelen m a m m a l s that appeared at the time were o n the 
tapir f r o m the Maalbeek pi t (Kortenbout v a n der Sluijs, 1961), w h i c h is somewhat 
older than the fauna f o u n d near Tegelen, and the first descr ipt ion of a fossi l panther 
f o u n d near Tegelen (von K o e n i g s w a l d , 1961). The reason so little was publ i shed , is 
that the s tudy of the Tegelen C l a y and its fossiliferous content was intended as a P h . D . 
thesis for Kortenbout v a n der Sluijs. H i s notes, i n c l u d i n g w o r k o n micromammals , 
were, however , never publ i shed (Zagwi jn i n litt, N o v e m b e r 2003). A l t h o u g h little 
appeared i n terms of scientific publ icat ions , the L e i d e n col lect ion p r o v i d e d the i n 
spirat ion for a reconstruction of the T i g l i a n landscape (Fig. 4). This large paint ing , 
s h o w i n g both the f lora and fauna of Tegelen, was made b y Ben Col le t under the direc
tions of the scientists of the ' R i j k s m u s e u m v a n Geologie en M i n e r a l o g i e ' (Schalke & 
v a n der W i l k , 1995). Other than that, a paper appeared o n the stratigraphy of the 
Tegelen clay pits (Kortenbout v a n der Sluijs & Z a g w i j n , 1962). A s the industry d w i n 
d l e d , most clay pits were abandoned a n d f looded, so no more fossils of large m a m 
mals were f o u n d . The Pi t Russel T i g l i a Egypte was turned into a nature reserve and 
geological monument . 

The remains of smal l m a m m a l s were k n o w n to occur i n the Tegelen C l a y since 
1905. R e i d h a d encountered some vertebrate remains, i n c l u d i n g rodent molars , i n the 
sample he took for his seed studies. These were described by N e w t o n (1907). Schreuder 
(1940) even named a subspecies of watermole after Tegelen, Desmana thermalis tegelensis. 
H o w e v e r , smal l m a m m a l fossils were a rarity i n the Tegelen collections. In 1970, Thijs 
Freudenthal of the R i j k s m u s e u m v a n Geologie en Minera log ie was t ipped b y Z a g w i j n 
that the water levels i n the pi t Russel -Tigl ia-Egypte were to be lowered for a month , 
m a k i n g the site accessible once more (Freudenthal et al., 1976). Freudenthal dec ided to 
seize what seemed to be the last oppor tuni ty to collect smal l m a m m a l s f r o m Tegelen. 
H i s goal was t w o f o l d . Freudenthal intended to make a large collection of rodents and 
insectivores to complete the faunal list of Tegelen, but also w a n t e d to develop a 
method of s ieving that c o u l d be used to process large quantities of sediment i n search 
of smal l m a m m a l fossils (Fig. 5). The expedit ions took place year ly between 1970 and 
1977, and were successful o n both counts. O v e r 5000 molars of rodents, insectivores, 
bats, a n d hares were collected for the L e i d e n m u s e u m , and the sieve that was devel 
oped at Tegelen is n o w used, w i t h some modif icat ions, throughout the w o r l d for col
lecting smal l mammals . 

G i v e n the large amounts of sediments processed i n the pursui t of micromammals , 
it is surpr i s ing h o w few (<10) larger m a m m a l fossils were f o u n d d u r i n g this cam
paign . These expedit ions were the first true excavations i n the Tegelen C l a y , the other 
collections h a v i n g been obtained b y gathering chance f inds of clay workers . Thus , the 
w o r k of Freudenthal and his team s h o w e d that i n fact the Tegelen C l a y is very poor i n 
fossils. This even holds true for the m i c r o m a m m a l s . E v e n t h o u g h c. 5000 molars were 
f o u n d , this amounts to o n average just 28 molars / m 3 . 
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N e w l i f e to o l d col lect ions 

Since FreudenthaTs p r i n c i p a l research interests were the Tertiary faunas of the 
Mediterranean, he d i d not occupy himself w i t h the Tegelen fauna other than an 
account of the f ie ld campaign (Freudenthal et al, 1976). V a n der M e u l e n , a palaeontol
ogist at Utrecht U n i v e r s i t y w h o h a d joined i n the excavations at Tegelen, was w o r k i n g 
o n Pleistocene faunas at the time, and thus part of the samples went directly, and 
unsorted, to h i m i n Utrecht for further s tudy. There the shrews a n d desmans were 
described i n the P h . D . theses of Reumer (1984) a n d R u m k e (1985), respectively, and 
the voles were described b y Tesakov (1998). The shear b u l k of sediment processed at 
Tegelen - 180 m 3 of clay were sieved - resulted i n large residues, the last of w h i c h 
were sorted i n 2001. Recently papers have appeared o n the f l y i n g squirrels (Reumer & 
v a n d e n H o e k Ostende, 2003) a n d dormice (van d e n H o e k Ostende, 2003). The 
remainder of the m i c r o m a m m a l fauna is st i l l under s tudy. 

L i k e the m i c r o m a m m a l col lect ion, the large m a m m a l s f r o m Tegelen i n the L e i 
d e n col lect ion remained u n s t u d i e d for a l o n g p e r i o d of t ime. A s was m e n t i o n e d 
above, they were in tended as part of the P h . D . thesis of K o r t e n b o u t v a n der Sluijs, 
w h i c h , h o w e v e r , never came to be. In the 1980s the descr ipt ions of most m a m m a l s 

Fig. 5. In the 1970s huge amounts of clay were sieved in the search for micromammals. 
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dated f r o m at least thir ty years before, a n d were b a d l y i n need of rev i s ion . M o s t of 
the fossi l m a m m a l s f r o m classical E u r o p e a n localit ies h a d been descr ibed separate
l y , a n d m a n y (sub)species h a d been def ined . In order to facilitate compar isons 
between the var ious localit ies, n e w taxonomica l descr ipt ions were needed. A s de 
V o s became curator of the Pleistocene m a m m a l col lect ion i n the m u s e u m , he enticed 
specialists to s tudy the Tegelen mater ia l . The Trogontherium, an extinct beaver, h a d 
at that t ime already been re-s tudied ( M a y h e w , 1978). N o w , mater ia l f r o m the Tege
len collections was used i n studies o n the rhinocerosses (Guérin, 1980), the p i g 
(Faure & Guérin, 1984), the elephant (Guenther, 1986), the muste l ids (Wi l lemsen , 
1988), the deer (Spaan, 1992), a n d the panther (O 'Regan & Turner , i n press). D u e to 
these studies, it becomes more a n d more clear that the Tegelen fauna is the type of 
fauna one w o u l d expect i n the V i l l a f r a n c h i a n , a n d shows large s imilar i t ies to loca l i 
ties such as St. V a l l i e r a n d Senèze (France), V a l d ' A r n o (Italy) a n d var ious other 
localit ies across Europe . The paper o n the deer (Spaan, 1992) is a clear example o n 
h o w taxonomica l revis ions he lp us to get a f u l l o v e r v i e w over the Late 
P l i o c e n e / E a r l y Pleistocene ecosystems. The genus Eucladoceros contained 14 differ
ent species, a m o n g w h i c h E. tegulensis. Spaan (1992) s h o w e d that the large deer of 
Tegelen was conspecif ic w i t h the species descr ibed f r o m the A u v e r g n e . Since he h a d 
no access to the Ital ian mater ia l , he c o u l d o n l y suggest that the V a l d ' A r n o con
tained the same species as w e l l . Indeed, later o n it was s h o w n that out of the 14 
species, 13 represented a single species, E. ctenoides (de V o s et al., 1995). A n o t h e r 
issue raised b y the rev is ion , is that there is some doubt about the homogenei ty of 
the fauna. G u e r i n (1980) agreed w i t h Bernsen (1927), that the Tegelen fauna also 
contained the large-s ized Stephanorhinus kirchbergensis, a species otherwise o n l y 
k n o w n f r o m the M i d d l e Pleistocene. Loose (1975) earlier postulated that o n l y one 
species of rh ino , S. etruscus, was present. O ' R e g a n a n d Turner ( in press) f o u n d one 
of the specimens of the panther to be too large w i t h respect to the rest of the assem
blage, w h i c h c o u l d be expla ined b y h a v i n g mater ia l of different ages m i x e d . They 
reject this poss ib i l i ty as Tegelen is considered a t ie-point i n the strat igraphy, but it 
fits the pattern suggested b y the rh ino ' s . Schreuder 's (1949) casual remark that there 
seem to be t w T c  ( t  ) T j 
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m u s e u m collections. The clay was probably too p o o r l y fossiliferous for palaeontologi
cal excavations. In this respect it is noteworthy that Lorié, a Utrecht based palaeontol
ogist, h a d vis i ted the Tegelen clay pits i n 1887. In his note books there are absolutely 
no references to fossils f r o m the clay (Zagwi jn , i n litt., N o v e m b e r 2003). In a w a y , the 
collection method used does not differ f r o m the w a y the collections of the B r o w n 
Bank have been bui l t (Kortenbout v a n der Sluijs, 1983). O n l y at Tegelen it were the 
clay workers that accidentally s tumbled u p o n the fossils, i n the case of the B r o w n 
Bank the f ishermen of the N o r t h Sea. 

O v e r the last decades, taphonomy has p l a y e d an increasingly important role i n the 
f ie ld of m a m m a l palaeontology. Tapho no mic a l studies tradit ional ly focus o n the 
processes between the death of an organism and the start of the fossil isation process, 
or the fossil isation process itself. H o w e v e r , the history of a fossil after it has been 
retrieved f r o m the sediment m a y be equal ly important for a researcher. The taphono
m y of m u s e u m collections can be s tudied through the archives and data o n the labels 
of m u s e u m specimens. In the case of the Tegelen collections, these studies m a y prove 
equal ly important as the study of the actual specimens themselves. 
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