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The quarry is situated immediate ly to the east of the small town of 
Fakse in southern S j ælland , about 20 km from Stevns Klint and about 
65 km SSW of Copenhagen . Earl ier spe ll ings of Fakse vary cons iderably . 
Limestone from quarries at Fakse was used for building churches in 
Mediaeval times and later on in secular buildings and for agricultural 
and other purposes . 

The earliest mention of fos sils  from the l imestone are from the second 
hal f  of the 1 8th c entury . The locality was effective ly brought to the 
attention of geologists by the papers of Ste ffens and Bedemar ( see 
Garboe , 1 95 9 )  and e spec ially by Forchhammer ( 1 8 2 5 ) . 

There were originally a number of small quarries in the hi l l  Fakse 
Bakke , almost all trace s  of which have now been obliterated by the 
present extens ive workings . Be fore he establi shed the Danian Stage in 
1 84 7 , Desor visited one or more of the se small quarrie s and also 
considered Stevns Klint ; Gronwal l  ( 1 899 ) and Nie l sen ( 1 90 9 )  later placed 
the quarry within a subdivided Danian stratigraphy and Rosenkrantz 
( 1 93 8 )  deseribed a borehole on Fakse Bakke that penetrated the 

underlying lower Danian and entered the Maastrichtian chalk . Rosenkrantz 
& Rasmussen ( 1 96 0 )  gave a general account of the quarry and many of the 
lithofacies it expose s , and quarry sections have been publ i shed by 
Asgaard ( 1 96 8 )  and Cheetham ( 1 9 7 1 ) . A de scription of the quarry was 
published in Danish by Floris ( 1 97 1 ) . 

Today the large quarry covers 1 km 2 and i s  about 50 m deep .  The pre sent 
quarrying methods of blasting and harrowing are not favourable to the 
produetion of c lean sections , and exposures in situ are l imited . Large 
quantities of highly fossiliierous bryozoan limestone and coral 
l imestone are avai lable on the quarry floor , however ,  which yield 
extens ive faunas . Al l the rocks exposed are o f  JY locidaris bruennichi 
Zone , middle Danian ( see Asgaard , this volume ) . Al l samples so far 
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studied from the quarry and from a boring be long to nannaplankton zone 
NP 3 ( Perch-Niel sen , thi s  volume ) .  The absence of typical Prinsius 
martini and Neochiastozygus also in a sample from the now totally 
worked out ' Næsekalk ' chalk fac ie s , which furnished the best preserved 
coccoliths at Fakse , indicates that only the lower part of NP 3 is 
represented at Fakse . Chiasmo lithus danicus is wel l  developed and the 
Prins iaceae are dominated by Prinsius rosenkrantzi . 

In earlier days it was seen that the bryozoan limestone largely 
occurred as a camplex of mounds , intercalated by banks or lenses of 
coral l imestone . Thi s  relationship can only locally be seen today 
(Fig . 2 ) . In most places  the materlal appears to be more or less 

autochthonous , but at some leealities within the pit (Fig . l ,  D , F ) , 
steep , intraformational submarine talus s lopes of abraded intrac lastic 
debri s  occur ( Asgaard , 1 96 8 , Fig . 3 ) . 

The two maj or fac ies of l imestone occur in a wide range of subfacies , 
owing in part to local depositional differences and in part to local 
variation in diagene s i s . 

Bryozoan limestone 

This facies ranges from a mud- supported , cnalk- like , uncemented rock 
containing spars e  skeletal grains , througn wackestones and packstones ,  
various ly c emented , and dominated by bryozoan skeletons , to grainstones 
with little or no mierite matrix . The latter commonly fi lls  
thalas s inoid burrows in coral l imestone , thereby presenting a 
spectacular and characteristic facies of Fakse bryozoan lime stone (Fig . 3 ) . 

Local ly the bryozoan l imestone contains greyish or brownish flint , 
developed as thin sheets or layers that fol low and emphasize bedding . 
Ghosts of the replaced bryozoans remain vis ible within the silicified 
sediment to produce a very characteristic fl int facies . In a few 
places dolomitization has produced well-developed e annon-hal l  
concretions , commonly i n  association with flint layers . 

Coral l imestone 

The coral l imestone facies is large ly unbedded ,  flintless , and occurs 
as much larger banks or lenses than at Limhamn ( Holland & Gabrielson , 
thi s  volume ) . The rock has arisen through the extensive growth of 
coral , dominated by three s lenderly branching scleratinian species , 
Dendrophy l lia cande labrum, Faksephy l lia faxoensis and Oculina becki . 
Mierite has fi l led the interstices within this coral frame to varying 
degrees , and s izeable regions to smal l  patches have remained mud-free 
( Fig . 4 ) . The corals are c learly autochthonous ; however , they are 
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never found ac tual ly in l i fe po si tion (Flori s , 1 96 7 ) , but always show 
various degrees  of ti lting and fragmentation . 

The main sub- l i thofac ies of coral lime stone to be found at Fakse are : 
( 1 )  uncemented chalk containing calcitiz.ed corals ; ( 2 )  the same , but 
thoroughly cemented ; ( 3 )  the same , thoroughly cemented micrite , but 
with the corals  dis solved to leave a network of branching , empty voids 
( ' piped l ime stone ' ) ; ( 4 )  corals  standing free , without matrix except 

within the ske leton between the septa , the aragonite calc itized and 
normally overgrown by calc ite cement crusts ( Fig . 6 ) . Among the more 
or l e s s  complete corals ( Fig . 5 ) , debri s  of coral s is also common , 
probably largely the result of in situ fragmentation . In many cases 
the coral ske leton was riddled by boring sponge s ,  which must have 
promoted such fragmentation . 

Fig . 1 .  Sketch map of Fakse Quarry , 1 9 7 7 . OWing to the rate of 
exploitation , individual exposures are normal ly only temporary in 
nature . However , it i s  hope that the following leealities within the 
quarry wi l l  be available . A-A ' . Section deseribed by P . C . Rasmus sen , 
herein (Fig . 2 ) . B .  Bryozoan mound . Irregular flints indicate burrows 
in the biomicrite . C .  Oyster-conglomerate with matrix of bryozoan 
fragments , coral fragments , and small amounts of mierite (as partial 
fillings of  the oyster she l l s ) .  Transport probably over a very limited 
distance . D .  conglomerate of pebbles of local coral lime stone ( ' piped 
l imestone ' )  in a matrix of bryozoan fragments . At least some of the 
pebbles were ra l led after dissolution of the coral ske letons . E .  

Dolomite concretions ; bulbous masses of dolomite or of dolomite crystals  
in  apparently conc retionary calc ite . Dolomite i s  rare in Fakse Quarry 
and has been .found only in the bryozoan l imestone . F .  A coral bank 
core overlies bedded coral lime stone and a large unit of bryozoan 
l ime s tone . The boundary between the two latter is locally subvertical , 
sharp and uneven . The un it of bryozoan limestone contains large 
rounded boulders ( 2 0 - 30 cm in diameter ) of ' piped l imestone ' .  The 
bedded coral l ime stone probably represents the flank of a coral bank 
and consists of thin beds of ' piped l imestone ' ,  of coral fragments , 
and of  coarse bryozoan fragments . In places  it is  conglomeratic , with 
pebbles of ' piped limestone ' in a matrix of bryozoan fragments ( at 
least some of the pebble s were deposited , while the aragenitic 
skeletons were still  present ) . Some blocks of bryozoan limestone have 
on ly been s l ightly displaced . 

In the lower part of  the bedded camplex are ' dyke s ' of bryozoan 
limestone with sharply outl ined lumps of bedded coral l imestone and 
di ffusely outl ined lumps of ' piped l ime stone ' .  The ' dyke s ' may be 
interpreted as fill ings of canal s ,  which had been eroded in a bank 
s lope . 
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Fig . 2 .  Section A-A ' ( Fig . 1 ) , deseribed by P .  C .  Rasmus sen in the text . 

In contrast , ske leton debr is has also been observed on 40°
- 5 0° slopes 

that had a topographic expres s ion of  over 20 m .  These s lope s  carry 
material transported from the tops of densely populated coral banks . 
In centrast to the unbedded cores of the coral mounds , these talus 
s lopes and mound f lank s represent a bedded subfacies of coral limestone . 
In both bedded and unbedded varieties of  coral l ime stone , the matrix 
fill  between the skeletons c an be either complete or incomplete , 
leading to the full range of  rock facies de seribed above , as seen at 
loc . F ( Fig . 1 )  . 

Some of the cement of the coral l imestone was very early , as i s  
demons trated by the presence of intraformational conglomerate s o f  
l imestone blocks and fragments ( locs D and F ) , i n  a bryozoan l imestone 
matrix . Normally the coral skeletons are cut off flush with the 
matrix and are now empty voids , into which the bryozoan l imestone 
s ediment has not penetrated . Thus it is c lear that aragonite 
disso lution pos t-dated l ithi fic ation , break-up , transport and 
redepo s ition of the limestone fragments . 

Fig . 3 .  Top of a coral l ime stone mound , penetrated by a network of 
voids , largely representing burrow systems , and fil led with an open 
bryozoan grainstone . 

Fig . 4 .  Core o f  coral lime stone mound . Note the extensive areas and 
smal l  patche s within the coral frame that e sc aped mud filling . 
R . G .  Bromley , photo s . 
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Not unexpectedly , the faunas af the bryozoan l imestone and coral 
l imestone are widely different ( e . g .  Asgaard , 1 96 8 ; Flori s , thi s  
volurne ) , owing to the extrerne di fference i n  substrate offered to the 
benthic cornrnunity by the two sediments .  The bryozoan l imestone as a 
substrate i s  discus sed by Håkansson & Thomsen , thi s  volurne , and 
Heinberg , thi s  volurne . 

The coral l imestone presented a very large area af hard substrate , we l l  
aerated and standing we l l  proud af the depositional interface . Besides 
the rernains af coral s the sediment that accurnulated an the coral banks 
was a rnud . The fauna i s  thus a mixture af hard substrate epibenthos 
and rnud-dwel l ing endobenthos , dorninated by the former . Thus , a nurnber 
af species af brachyuran crab and several cirripeds are cornrnon , several 
epibyssate bivalve s and a large fauna af gastropeds occur , together 
with diverse brachiopods adapted to several different niche s arnong the 
branching corals (Asgaard , 1 96 8 ) , whi le boring sponge s and mierapbytes 
( ? )  penetrated the skeletons . 

The saft rnud was burrowed by crustaceans , prahably by nephropids , af 
which both skeletons and gastroliths have been recognized ( Rasmus sen , 
1 97 3 ) . The rnud was subsequently lithi fied , al lewing an enerusting fauna 
to coloniz e  the burrow wal l s  and ceilings af larger cavitie s .  This 
cryptic fauna inc luded both the stalkless crinoid Cyathidium ho lopus 
and several sclerospenges (Rasmussen , 1 9 7 3 ) . Finally , the burrows were 
normally filled with bryozoan sand that filtered into the cavity systern 
when the coral bank was buried by bryozoan l imestone sediment (Fig . 3 ) . 

The coral l imestone i s  particularly rich in wel l  pre served fossi l s . 
Aragenitic forms are preserved as ernpty voids . Typical exarnples af the 
fauna are i llustrated in Fig . 7 .  

The presence a f  l ight-dependant argani sros (He liopora incrustans and 
Mi l lepora parva) , together with the cryptic habit af light-shy forms 
(Cyathidium ho lopus and sc lerosponges )  dernonstrates that the coral 
growth took place within the photic zone ( Floris , 1 96 2 , 1 97 1 ; 
Rasmus sen , 1 9 7 3 ) . According to Floris ( 1 9 7 5 )  the water depth prahably 
averaged about 5 0  m .  

Fig . 5 .  Core a f  a coral l imestone rnound , showing the unbroken nature 
af the coral s .  

Fig . 6 .  Clase-up af part af Fig . 5 ,  showing an area af coral thicket 
large ly free a f  matrix . The corals are rnainly calcitized and bear a 
thin epitaxial fringe af c ement that partly obscures the enerusting 
fauna an the coral surfaces . Coin 2 . 5  cm . R .  G .  Brornley , photos . 
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A special feature of  Fakse Quarry is the c lose proximity of a great 
variety of c arbonate rocks . We append here , there fore , a description 
of a section ( Fig . 2 ,  A-A' in Fig . 1 )  by P .  C .  Rasmussen . Four main 
rock type s are demonstrated in the section : 

( 1 )  Bryozoan packstone with flint ( Fig . 8 )  forms a bryozoan biomierite 
mound . I t  i s  a weakly l ithified rock with sheets and nodules of f l int , 
depicting the bedding planes of the mound . The rock has a weak 
lamination and i s  partly bioturbated ; e . g .  in the upper ,  lithified part 
of the mound some Tha Zassinoides occur . 

( 2 )  Coral boundstone ( Fig . 9 )  i s  an early lithified rock consisting 
mostly of spar and micrite . The corals are pre served as cement filled 
voids . Most o f  the spar i s  a radiaxial cement , but other types of spar 
also occur . The matrix of the rock is bioturbated . Tha Zassinoides i s  
seen near the boundary t o  the bryozoan packstone without fl int . 
Silicified foss i l s  and minute cavities filled with quartz are common . 

( 3 )  The less  widespread wackestone (Fig . 1 0 )  i s  a white , weakly 
lithified rock , with a random orientation of the few fos sils (mostly 
bryozoans , coral s  and planktic foraminifera ) .  No sedimentary or 
biogenic structures are evident , but the rock i s  probably thoroughly 
bioturbated . 

( 4 )  Bryozoan packstone without f lint 
places , a biosparite . In addition to 
corals and a few echinoid fragments .  
only weakly bioturbated ; typical ly it 
crustace ans . 

( Fig . 1 1 ) is a biomierite or , in 
bryozoans , the rock contains some 
It  has a weak lamination and i s  
contains open burrows after 

Al l these rock type s are autochthonous or only a l ittle transported , 
but in other parts of the quarry signs of substantial transport have 
been recorded . General l ithification is early and probably has taken 
place in immediate vicinity to the sea bottom ; later most of the 
components have recrystal lized , probably in a subaerial environment .  
However ,  typical subaerial o r  vadose diagenetic features , such a s  
gravity- and meniscus cement , have not been seen . 

Fig . 7 .  Examples of the Danian macro-fauna in Fakse Quarry . 
1 .  'Rhynchone Z Za ' fZustracea. 2 .  'TerebratuZa ' faZ Zax. 3 .  C. incisa. 
4 .  Argyrotheca faxensis . 5 .  Ca Zantica dorsata . 6 .  Dromiopsis rugosa . 
7 .  D. e Zegans . 8 .  Notidanus dentatus . 9 .  Lamna appendicuZata. 
1 0 . Scaphanorhynchus tenuis . 1 1 .  Orthacodus Zundgreni . 
1 2 .  Thoracosaurus sp . 1 3 .  EmarginuZa coraZ Ziorum. 1 4 . PaZaeocypraea 
spirata. 1 5 .  Fusinus faxensis . 1 6 .  Charonia subgZabrum. 
1 7 . PZeurotomaria ni Zoticiformis . 1 8 .  Campani Ze pseudote Zescopium. 
1 9 .  Vo Zuta faxensis . 20 . Barbatia forchhammeri . 2 1 . CucuZ Zaea 
crenuZata. 2 2 . Isoarca ob Ziquedentata. 2 3 . Crassate Z Za faxensis 
24 . Protocardia voge Zi . 2 5 . Meiocardia faxensis , ( after Rasmussen , 
1 966 ) . 
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Fig . 8 .  Bryozoan packstone with flint . Ramose specimens of  
cyclostome bryozoans in tran sverse and longitudinal sections . 
Most colonies are broken and fragmented after imbedment .  

Fig . 9 .  Coral boundstone ( coral biomicrite ) .  Transverse section o f  a 
coral showing wel l-deve loped septa in clear sparry calc ite . Matrix 
is a very fine mud . 

Fig . 1 0 .  Wackestone . Ostracode she l l  with pre served radiating 
pri smatic structure and smal ler recrystal l ized skeletal fragments 
in a mud matrix . 

Fig . 1 1 .  Bryozoan packstone without f lint . Transverse sections of 
bryozoans in a spar and mud matrix . Note the geopetal structures . 
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