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Abstract 

.\l TornskoY --! km norlh ol' Logumklosler, sou lh Julland , a Qua lcrnar_v marine 
dcposil was found at 27- 95 m below the surface. The marine dcposit is co,·cred by 
glacial deposi ts, which contai n a dislocated fragm ent of th e marine deposil. Tertiary 
d~posils occur below 107 m. The deposits were investigaled with pollen anaJysis. 
He-deposiled pollen is very f'rcquenl below 77 m. The Jayers at 27- 77 m correspo nd 
lo a major part of an inlerglacial succession beginning with Belula-Pinus dominancc, 
and conlinuing wilh A/n11s-Pinus dominance. Picea, Quercus, V/mus , Carpinus, Abies, 
Corylus, Tax us and olher lrees and shrubs are represenled wilh rather low fre­
quencies. The inlerglacial marine deposit al Tornskov i. co nlem poraneous wilh 
Lh e inlerglacial marine deposil al inder Bjergum ncar Hibe, and with deposits of 
Lh e inlerglacial Holslein Sea in norlh Gcrmany and Lh e norlh ern Netherlands, in 
which there is a similar vegelalional deYelopmenl. Pollen diagrams lypical of Lhe 
Holsleinian Interglacial are also known from f'res h-walcr dcposils in norlh Germany, 
Lh e Nelherlands and Poland . Thc inlerglacial frcs h-,,·atcr deposits al Harreskov, 
Starup and Ølgod in western J ulland bclong lo anothcr, presumably older inler­
glacial stage. 



Introduclion 

ln l\J58 lhc Gcological Sun·ey or Denm a rk ,a rricd uul a bo ring al Turnsku1· ,f k1n 
norlh of Logumklostcr in so ulh Julland ( DG"C fil e nr. 159.243, alliluclc ab. 22 111 , 

sec lh e map fig. 1) , in which a Qualernary marine cleposil exlending lo a co nsid crablc 
c.lcplh was enco untercd. Thc boring 11·as superYi scd hy L EJF B ANKE HAS ~IUSSEN. Thc 
marin e layers conlain considerahle quanlilies o f foraminifcra , which are being 
in1·csligaled in detail by ARNE J3 uc11 (d. Buc11 l9G3) . 

The descriplion o[ the sedim ents give n hy BA Nirn HASM US SE N is summarized 
hriell_v b eluw. The information aboul Lh c origin o r lhc sediments is basccl on pre­
liminary rcsulls of th e cxaminalion 01· Lh c foraminifera by B uc11. 

Fig. 1. Seclion of the m ap sheet No. 4006 ( t : 20 000) showing the location o[ Ilte boring 
near Tornskov. Authorized by the Geodetic Inslitute of Denmark. 

Uds nit af m ålebordsblad Nr. 4006 (1: 20000) v isende bel iggenh eden a f 
boringen ved Tornskov. 
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13.7- 22 .-1111 
22.4- 24 .7 111 

2-1.7- 27.4 lll 

27.4- 30.7 111 
30.7- 72.5 111 

72.5- 79.:l m 
79.:l- 90.8 111 

90.8- 92.6 111 

92.G - 93.1 rn 
93.1 - 93.:l m 
93.3- 93.5 lll 

93 .5- 94.7 rn 
\:!4.7 - 107.2 m 

107 .2- 107 .6 111 

.\gricullural soil. 
Fine sand and sandy clay. 
Sand and gravel. 
Finc-sandy clay (marine). 
Stony clay (boulder c lay) . 
Sand and gra vel. 
Argill aceous fine sand ( marinl'). 
Fine-sa ndy clay (marine). 
Clay ( marine) . 
Sand ( marine). 
Clay (marine) . 
Sand ( marine) . 
Clay (marine). 
Sand (marine). 
Clay (marine). 
Sand, in the uppcr part lwo thin clay laycrs 
( presumably melt water deposit) . 
Clay (Tertiary). 

The boring was carried ou l at th c cdge of a " hill island" consisting of glacial 
clcposits of lhe Saali an Glacial (s. l. , cf. lhe map in MILTHERS 1948). Acco rding lo 
lhe descriplion above, a marine environmenl is indicaled in th e sediments a l 13 .7-
22.4 m (D) and al 27 .4- 94.7 111 (G). The pollen analyses reporled bclow show thal 
the upper marine sediment is a fr agmen t of lhe lower marine clcposil, prcsum ably 
dislocated by glacial aclivily. The Jower marine cl eposit is likely lo be undislurbecl. 
The Qualernary marine sed iments occupy a deep fiorcl-lik e d epression uf thc Terliary 
surface (BANI<E R.<\SM USSEN, personal communicalion). 

The Quatcrnary marine deposits at Tornskov are covered by glac ial deposils, and 
h cnce musl be older Lh an lh e Eemian Interglacial. Marine interglacial d eposits 
refcrrcd to th e Penultimate Inlerglacial (Holsteinian lnlerglacial) occur in deep 
borings in th c Hibe a rea and in th e vicinily of Esbjerg furlh er north (JESSEN 1922, 
NoRDMANN 1928, Buc11 1955). AJI these deposits, including th e one encountere<l at 
Torns kov, pres umably helong lo t.h e intergl acial Holslein Sea, which is known from 
occurrences in nor llrn·est Ger111 any and Lh e norlh ern Netherl and s (see espccially 
GRAHLE 193G, BROUWEH 1949). 

Accorcling lo preliminary res ulls b y Bcc11 (c f. Buc11 1963), lh e Qualcrn ary 
foraminifcral succession represe ntcd a t T ornskov is similar to the one encountered 
at Inder Bjergum near Ribe (BuCir 1955) and 111ay bc divid ed into a lo\\·er Elphidium 
clavalum-Cassidulina crassa zo ne (82- 94 111) , a midcllc E lphidium clavalum-Elphi­
dium (Nonion) orbicularis zo ne (77- 81 111), and an upper Elphidiwn clavalwn-Slreb/11s 
Heccctrii zo ne (27- 7G m). Thc zone wi th Cassidulina crassa indicalcs cold waler co ndi ­
lions, whi lc Lhe zo ne wilh 1;; /phidiw11 orbicularis reprcsenls an interval of rising 
temperalure, and Lh e zone 1Yith Sireblus Beccarii suggcsts conditions similar lo Lh c 
present Norlh Sca (Bcrn 1955). 

Thc botanical inves ligation of lhc deposils constilules Lhe m ain subj ecl of this 
a rticle. 



Vegetational History 

[nlcrglac ial marin e horizon s co nslilule imporlanl guide horizons in Plci s loecnr 
slralig raphy . Pollen analysis o[ s uc h d epos il s is o [ grcal inlc res l bcca usc il provid es 
a basis ror a corrclalion b elwccn Lh c marine and th e conlincnlal scqu cnces. H EcK 
( 19::l2) , \' EH.~IEEH-LOU" AN (19:H) , \\'OLDSTEDT ( 1949), I-IALICl\l (1951) and V0:--1 DEn 

BRELIE ( 1954) published poll e n diagrams rrom cleposils of th c inlcrglacial Ecm Sc,1 
rrom norlhern Germany, Liw Nclh crland s and norlh Poland, \vhi e h comprisc frag­
ments o[ Lhc d cvc lopmen l known from pollen diagram s from frcs h-wa lcr deposils 
of lhc same ar eas. Dcposils hclonging Lo I.h l' Holstein Sca " ·c re cxa111in cd wilh pollen 
analys is by Br1.ocwEH. ( 1949 , norlhern Ncth c rland s) and rcccnlly hy HALLIK ( 19(i0, 
Hummelsb iille l near Hamburg). Till' importanl pollen diagram publis hcd by 
H ALLm (1.c.) shows a sequence, whic h co rres ponds lo lh c vegc lalional devclopmrnl 
recognized in ccrlain fresh -wal.e r d c posits . 

lnlcrglac ia l marine dcposils are lhu s i,wiling objecls ror pollen analysis. 'd a rinc 
dcpos ils may in some cases bc exccllc ntly suiter! for this Lechniquc, hul in olhcr 
ca ses diffic ulties may arise du e lo poor poll en prcsc rrntion, irrcgularitics of pollen 
d cposi tion or Lhe presencc of rebcddcd 1n aterial. 

Methods. 

The marine sediments from Lhe Tornskov boring con lain cd n·ry few macroscopic 
plant re mains ; only a fcw wood fra gments, high ly modified b,· pressure, wen· round 
(a l 28 m , \\·ood of Pinus, and a l ::ll 111 , \\·ood of Pinus and a l\\·ig o f Pof)ulu s o r Sa li.i-). 
Thcrc wcre no dialorn s in Lhe unlrc a lcd sa mples . 

Th e sa mples for poll en analys is \,·e rc cxtrac ted from th c largc r sa mples obtained 
during lh e boring. On1y a s mall a m o unl of matcrial \nls u sed ( 1- 2 ce m) , and care 
was lakcn to ex lracl thcsc sa mples l'rom th e undislurbcd parts o l' L11 e largcr sa mpl es. 
Satis fadory samples co uld n o t hc ohlained from Liw purcly sa ndv part s or LIH· 
sccl ion . 

Th e samples consisted almost cxclusiYc ly ol' mineral mat.le r . Thl'v \,·crc lrcnll'd 
chemically as follows , 
( 1) lrealmenl with cold HCJ , 
(2) boiling wilh 10 % J(OJ-1 for G min . ( in water hath) , remo,·al ol' sa nd hv dl'­

canling, 
(R) boiling wilh 40 % HF [or 10- 15 min ., healing \,ith 10 % HCI 2 or 3 times, 
(4) boiling wilh 10 ml acet ic an hydridc + 1 ml conc . J-1 2SO,1 for I min . ( in \\ a tcr 

balh), 
(f>) slaining wilh fuchsin a nd mounling in s ili co nc oi l accord ing lo th c proc edure 

in ANDERSEN (19G0). 



8 

The orga nic conlenl ,, as vcry slight. T he pollen was r at her ,11.:nmd anl, but rnuch 
crumpled, and the a na]ysis work accordingly rath er elabora lc. About 500 pollen 
grains were counted in most ol' lhe sa mples. 

The pollen analyses arc shown in L\\·o diagrams (fig. 2 and plate I) , and in the 
Lables 1 and 2. The di agram fig. 2 shows lhe frequ encies fo r pre-Qualcrnary pollen 
and spore types, including all poll en and spore types b elonging to plants exlinct in 
north ern E urope since lhe T ertiary (and lhe Early Pleistocc ne), as a percentage of 
Lhe total pollen and spores. T a ble 1 shows Lh e pollen and spore content of th e samples 
hctween 77 and 107 rn as a percentage of Lh e total pollen and spores. These pollen 
spectra conlain abundant pre-Qualern ary rnaterial. The pollen d iagram on plale I 
shows the curves fo r Lh c most importanl pollen and spores between 13.7 and 
77 .0 m . In Lhis diagram Lh e prc-Qualern ary pollen and spore types wcre omiltecl 
fro m th e total pollen. A fe " · " local" types also were excl udecl. Frequencies for 
Pediaslrum also are sho\\·n in th e polle n diagram. Polle n and spores nol sho\\·n in 
Lhis poll en cEagra m are ind ica lcd in la blr 2. 

Sourees of E rror. 

Fraclionalion o[ th c pollen ra in during lransportalion in lh c air rnay inlluencc Lh c 
pollen content of marine sedim ents form ed al some distance from Lh c coast. How­
ever , lhere is cvid ence th al th e hcayy Picea pollen is dispersed just as effectively as 
Pinus al distances up to 100 km (HESSELMAN 1919, VON PosT 1924, AARIO 1940). 
Mixing by air tubulcncc thus seems lo iniluence lhe horizontal clispersal o[ pollen 
grains over such distances (see es pecially the discussion in F ÆGRI and IvERSEN 1950) . 

The different floating capacities o l' pollen grains in waler may also inlroduce a 
source of error in marine sedim ents. F ÆG Rl (1943) and FLOHlN (1945, 1957) found 
Pinus pollen to be overreprese nlecl in marine sediments from quiet bays, and 
FHOMM (1938) found overrepresentation of Pinus pollen in dislal delta deposits from 
norlhern Sweden . The Pi nus pollen is also more frequent in the deep waler sediments 
from Gullmarsfjord , western Swecl cn (FRI ES 1951) th an in the nearby lake deposils. 
MULLER (1959) found lhat fraclionation look pl ace cluring th c transporlation of 
pollen by sea currenls, re ·ulting in overreprcsentati on of pollen types with high 
ll oating capacity. As lhe sediment from the boring at Tornskov consists of waler­
lransported material, lh e Pim1s pollen may prove lo bc sorne\\·hal ovcrrepresented 
compared wilh la kc deposils. 

Re-deposited Material. 

Marine sediments consisling principally of derived mineral m aller are likely lo 
co nlain older pollen and spores croded and deposiled logether wilh the mineral 
maller (IVE RS EN 1936). The seco ncl ary fraction can in some cases be calculaled and 
excluded, but even th cn Lhe presence of second ary pollen is likely lo rn ake il impos­
sible lo distinguish th c finer cletails ol' Lh e pollen diagrams (cf. IVERSEN 1943) . 

The incidence of re-depositccl pollen in Lh e Quaternary series at TornskoY is 
illustrated by Lhe freq uencics of Lhe pre-Qua lern ary pollen and spore types shown in 
fig. 2. T hese types dominale lhe pollen spcctrum in th c Tcrli ary clay 1 and Lh e mcll-
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Fig. 2. Frcqu cncics ror pre-Q uaternnry poll en and spore ly pes. 
as pereentage of the total po ll en and spores. 

llyppighed af' prækvartæ re poll en- og spore- type r, 
i procent ar alle pollen og sporer. 

walcr deposit H (72%). They occur in lhc marine d cposits G and I) wilh varying 
J'rcquencics. Bclwcen 8 l and 94 111 lhc frequcncy of' lh c pre-Qualcrnary types is 
31- 57%. This shows lhal lh c rc is poll en of bol11 T erliary and Qualcrnary age. The 
high frcqu cncy of thc · Terliary poll en indica lcs strong con lamination " ·ith rc­
dcpositccl malcrial, and onc may assume thai also a goocl deal of lh e Quatcrnary 
pollen is scco ndary . Thi: assumpl.ion is supporter! h,· liH' f'acl Lhat poll en of sc ,·cral 



lhcrmophilous planls occurs (scc labl c I ) in spile of lhc colrl co ndilions indica lcd 
by lhe foraminiferal co mmunity (cf. p. i\). Howcvcr, so mc primary pollen disse­
min ated from a co nlcmporaneous vegetation may also occur (Pinus?, Belula, Juni­
perns, herbaceous plants, sce tabl c 1 ) . The pre-Qua lernary pollen types decrease 
from 34% at 81 m lo 5% at 76 m. This change indica les decreased contamination 
with rc-depositcd pollen and incrcased frequency of primary pollen. It eoincides 
with th e temperature increasc indi ca lcd by lhe foraminifcral succession , and pre­
sumably it was duc lo increascd pollen disse min a tion from a dcnscr vegeta tion 
cover. In faet, ll1c pollen analyses a l 77 a nd 7(\ m indicale an ea rly-interglacial 
Relulu-Pinus foresl of a pionccr ty pe with relics from fore stlcss l'cgeta tion (zo ne 
H 1, scc below). 

Above 77 m lhe Jrcqucncy of lh c prc-Quatcrnary poll en ty pes is lcss lh a n 10 %, 
and so lh e co nlaminalion with re-dcposilcd pollen is low. Ho\1·cver, as lh c subjacenl 
laye rs may conlain primary pollen , th eir pollen eo nlent is unsuitabl c fora calculalion 
and suhtraction of tlie secondary l'raction, but th e influcncc of re-dcposited Qualcr­
nary po ll en on th c poll en diagram can on] v bc ra th er ins ignifi ca nt. 

Pollen Zon es. 

The pollen diagram from lhe lcvcls 28- 77 111 (pla lc l ) rcflcds a l'egcla liona l 
development which is clearly .inlerglacial, bul ol' a ty pe not yc l desc ribed from 
interglacial sec tions in Denmark. The following prcliminary zones ca n he distin ­
guish ed. 

Zon e H 1 (L7(i m). Thc zone is eharaclcrizcd by th e domin a ncc of Be/11/a 
pollen . Pinus pollen is fairly frcq uent. Pollen o l' Populus, Sn/ix, .Juniperus and 
hcrbaccous planls is ra th cr common. 

Zone H 2 (75.7 m). A maximum for Pinus pollen characterizcs th e zone. Thc 
Ue/ula pollen frcquen cy decreases, thal o f Alnus incrcases, and there is a small 
maximum of Fraxinus pollen (G %). Thc 1·alucs for Pop11lus a nd .Juniperus decrca sc. 

Zon e H 3 (7 5- 53 m). Pinus and Al nus pollen is dom inant in this zone, th e Pin11s 
pollen oecurring with a frequ ency of :l0- 40% and thc A/1111s pollen with a frcquency 
of ahout 20%. Thc Belula pollen freq ucncy dcereases lo about 10%. Pollen of Picea, 
Quercus and Corylus occurs with frcqu cncics of 5- 10% , lhal of Carpin11s with 0.5- 1 %-

zon e H 4 (50- 40 m). Th e zo ne is similar to th c previous onc, bul thc Carpinus 
[rcqucncy increases some11'1ial (up to nearly 6%). A/Jies pollen appcars ll'ilh a l're­
qucncy Jess than 1 %-

Z o n c H 5 (37- 28 111). The frequeney for thc Abies pollen increascs to ahout 5%, 
and lhc frcquency for thc Carpinus pollen dccrcascs slightly. Thc Pinus poll en 
frcqu cncy increascs somcwhat. 

The reco rd is trun cated abovc 28 m by thc gravclly laycr F and th c bouldcr clay E. 
Thc argillaceous sa nd a t 13- 22.4 m , according lo lh c pollen analyses , is a fragment 
of th c interglaeial m arine sediment derivcd from la,ve rs eorresponding to zone H 3. 
Pres umably it was dislocalcd by glacial acti1·it_y . 
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Ecological I nteqHetation. 

Thcre is 110 clear cYidcnce ol' arct ic or subarclic vegetation al lhe base o[ lhc pollen 
diagram, prcsunrnbly because the pollen produclion wa s loo Jo\\· co mparcd \\·ith the 
scdim cnlalion or secondary po ll en. In zone H l , lhe frcqu enl occurrencc ol' Be/11/a , 
l'op11 /11s, Salix , J1111ipem s, Crwnineae and Cy[Jeroceae suggesls lhal lh c forcsl of lhal 
lime ,,·as o r pionec r type with rcli<.:s from an open-co unlry vegetation Jik e lhose known 
f'rom othcr inlerglacials and th c carly Posl-glaeial. 

In zone H 2 Pi1111s apparcnlly increased al lh e expensc of Be/11 /a , and lh c decrcase 
oflight-demanding plants presum abl)· ,ms due to lhis increased demil_v of lh c forcsl. 

Th c cnsuing parl of lhe poll en diagram , whieh comprises lh c pollen zones H :i­
l r fi, is ra th er monolonous. Although th e record is trunca led up,,·ard s, and lhcre are 
110 traces of a dimal i<.: dcterioration, Lhi s d evelopmenl clearly rnvers a consid erablc 
part of an intcrglacial succession. Charactcris li<.: features are th e in crcascs in Carpinus 
and Abies pollen, delimil ing in turn zones H + and H 5. T he general dominan <.:e or 
f>inu s poll en eontrasls with the rarcness of lhc olhcr fores l co mponenls exccpt for 
Alnus. Picea, Quercus, L'lmus, Tilia, Cory/us, Ta.rns and later Carpinus and Abies ,,·ere 
present, and wc might cxpccl lhal thcse trecs a nd shrubs cslablished thcm se lvcs at 
thc expcnse ol' th e more light-d emanding foresl elements. As mentioned on p . 8, 
th c Pinus pollen is probably somcwhat overrcpresentcd, bul th e frequ cncies for 
Querws, V/mus, Carpinus all( [ Corulus still secm remarkably lo,,·. This may mcan 
th ai the so ils ,,·erc inferlile , hul th e problem can hardly bc solvccl with th e present 
matcrial. Alnus reachcs notable frcquencies (20- 30 % ). The poll en of thi s ge nus 
coulcl nol be identifi ed at th e species len!. Jt co nceivably rep resenls A/nus g/ulinosa, 
,,·hich might have formcd extcnsivc carr fores! on lo,,·-ly ing ground. 

E xcepl ror Lh e earliest phascs, Lh c climatc undoub led ly was lemperate, and, duc 
to th c rather frequ enl oc<.:nrrence or Taxus , llex and Myriw, ur moist-occa nic type. 

r\eidophilous plants such as Calluna , ,1/yrica, P/eridiwn and Sf)hagnum ,,·c rc 
apparentl_y quile imporlant , presu mably indi<.:at.ing th a t acid so ils ,vith IH'athy and 
boggy Yegetation began to develop rath er carly. Sa/ix, Jun iperus and Frangula wcrc 
also Iairly abundant. 

T he poll en of Chcnopodiaceac and Pla11 /11go marilima r ccordcd ra l her rrcquen lly 
!'rom zone H 1 and upwards indicates the presencc of salt marshes. The Pediaslmm 
rnlon ies prese nt throughout th c di agram ma_y have hecn derind from oldcr dcposils, 
or th e colonics may have bec n transported by water currents from the river mouths. 

l n summary, th c c- haracterist ic features of the pollen diagram from thc marine 
inlerglacial dcposit at Tornskov are, 
( 1) ea rl _v phascs ,,·ith higl1 frcquenc ics o[ JJelula and Pi nus poll en , 
(2) high Yalucs for Alnus in lhc rest of th c diagram , 
(:l) rath cr low valucs for Picea, Qucrcus, l'/11111s, Frnx inus, 'J 'ilia , Cory/us and 'fu.1·us 

throughoul, 
(4) a phnsc, in wh ieh Cwpi1111s pollen reac hcs (i %, 
(5) a phase, in ,rhieh .-\bies poll en reaehcs 5'Y.,. 



Con1 pari son ,vith 
other In terglacial Deposits 

(for locali lics , scc lhc m:ip rig. :1) 

Inder Bje rg um. 

ll was 111cntio11ed 0 11 p. (j thai Qua tcrnar_v ma rin e dcposils s i111il a r lu lhosc 
cncounlerccl a l T ornskov occur in \Yeslcrnmosl .Julland nurlll\rnrds lo th c Yicinity 
uf' Esbjerg . The dislur bcd r lays exposcd ncar Esbjerg have nol y icld cd pollen a na­
lyses with primary po ll en, presum ably bccause the_v were deposilcd al a tim e, wh e n 
t.hc sed im enta ti o n of' primary poll en still was ,·cry IO\\·. Samples from th e boring 
Ind er Bjergum 2 ncar Hibc, carricd out by th c Gcologica l Survcy ol' Dc nm a rk in 
H):l2 (e p . Ill.'CH 1\:l:'i5), did co nt.a in pollen , bu l thc sa mpl es arc too widcly spa ccd 
l'or a d ctailed pollen diagram. Pollen analyses o l' th e a vail ab le sa mples a rc s ho\,·n in 
tahle 3. 

According lo B uc11 (1. c.), the Qualcrnarv marin e series a l Inder Bjergurn cx trn ds 
!'rom 12 m Lo 70 m hclo\\' th e surl'ace . The l'oraminil'cra berome l'rcq uc nl abu\·e (\4 m , 
and wa rm co nditio ns prcYailcd !'rom 43.2 111 upward s (f.; /phidi11m claua/um-Slreb/11s 
Ueccarii zone, cf. p . 6). Tcrtiary polle n is abundanl up to 45 m, so th ese samples 
must h c slrongly conlaminatcd with r e-depos itcd. malerial. Be/11/a a nd h erb pollen 
occurs hcre \\'ilh notable f'r cquencies. Pin11s pollen is abundant lhroughoul th e seri es 
\,·ith Yalues increasing from 29 to 62 % . Th ere is less re-clepos itcd ma terial abon: 
-! 5 111 . H ere Alnus, Picea and Quercus occur with notable l'requ e ncics, accompanicd 
by Ulnws, Fmxinus, Tilia , Carpinus, Corylus a nd Taxus pollen in smalkr quantitil's , 
whilst Abies is represenled rcg ularly !'rom 28 m . These poll en analyses arc thcrcf'orc 
similar lo lh c diagram f'rom T ornsko,·, an d so co nlirm lhc bcl ic[ thai th e inlcrg] a(' ia l 
m ar ine d e posils in lh c two arcas belong to lh e same marin e horizo n . 

Chcno pod iaceac pol len is co nstantly prese nt in Jow l'requcncics thu s indicating 
d ccp watcr d eposition ralh er th a n salt ma rs l1 ('O nditi ons (e r. B uc11 l.c., p . (i37). J n 
salt mars h depos ils Lhc Chcnupodiat:cac J'rcquen r.y is much highcr (sec ,hERDIECK 
1958) . 

Interglacial Fres h-Water Deposits a t Harres kov , Sta rup and Ølgod. 

lnlerglacial fres h-\\·ater deposits, \\·hich prc-da te th e Eemian Interglacia l, a rc 
known a l S ta ru p and a l H arresk oY in \\·cs lern .Juliane!( . .\ . ,JESSE!'( 1922, J ESSE!'( and 
MrLTHERS 1928), a nd a l Ø lgod in th e sa me arca (ANDERSEN, in pr int) . A. JESS EN (l. c.) 
ass um ed thai lhe deposil a t S tarup belongs to thc sa me intcrglacia l stage as tb e marin e 
dcposils l'rom th e Yicinily o f E sbjerg, a nd J ESSEN and i\lJLTIIERS (1. c.) a lso acceptecl 
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Lo kaliteter med interglaciale lag omlall i le ks ten . o aflejring rra I lol st<•i n lnl erg lada l­
tidcn. o a fl ej ring ar anden a ld e r. · · · · · · græ nse ror Saa lc- ncdis ningc n . _I I_I_I_I grn: nse 

for \Veicltscl nedi s ninge n . 

I. Tornsk oY K. 11 ummelsbii ll e l 1-L (;osc icc i Il 
'.i . Inder 13jc rgu111 !l. lkrgumcrheidc Li . Olszew i,-e 
:1. Esbj e rg 10 . S neck I G. \\"ylezi n 
4. Starup li . \\"i cc lw l l 7. S,v rniki 
.i . Olgod l '.i. 13antcga 18. Bils lt aUSl' ll 
G. J-larrcskoY 1:1. :-.: ccdc [\). \ \/cs lcr lto vc n 
7. Breds ledt 

lhis po inl ur 1·ic"·· J ESSEN's co rrclation is opcn lo doubl, and th c dc pos its arc nol 
dated 11 ith ccrla inly. Thc dcposil al HarrcskoY is co1·c rcd by bouldcr clay (.I 1-:ss 1-:N and 
:'lla ,T11 EHS 1. c.) , hul no morainc co1·cr cxisls abo1·e lh c inlcrglaci al laycrs al Staru p 
:ind at Olgod . Thc coYcring laycrs apparcntly wcrc a flcc lcd hy periglacial e ros ion 
during th c vVcich sclian Gla cial , a nd it is not poss ibk to dccid c 11·hc lh cr Lh c dcposits 
wcrc transgrcssed by onc or scwral glacia lions. 

Pollen diagrams from th c dcpos it s al Ha rrcs ko1· and Slarup 11·crc puhlishcd by 
.J i-:ssE'.'i and :\lrLTII ERS (1.c.), and th c vcgc latio nal successio ns or th csc interglacia ls 
are bcing re-s ludicd by the prese nt a ulh or . 



According lo J ESSEN and ;\liLT1rnns ( I. c.) lhe dcvelopmenl al Harresko v co vers a 
complele inlerglaeia l. lls mosl significanl features are (1) an early V/mus maximum 
(:18 %), (2) up lo 26 % of Quercus, (3) Picea present lhroughout, (4) rather low Corylus, and 
(5) absence of Carpinus and Abies. The deposit at Starup only compriscs the carly vegl'la ­
Lional stages of the interglacial. These are idcntical wilh the ones known from Harreskov. 
Thc vegetational success ion r eprcsenled in the fresh-watcr deposit al Ølgod is ver~• 
similar to l.he one known from Haneskov. In a<ldition to Lhe stages recognized al Harre­
skov by JESSEN and Mn,THEns (l. e.), the succession a t Olgod contains an early maximum 
of Taxus. This Tax us maximum has also been recognized in new pollen analyses from 
J-Tarreskov. 

Thcse pollen diagrams are so similar liiat Lhe ckposits must be conlcmporaneous. 
The_y diffcr signifi ca nlly from Lhc marin e deposils of lhc Holsleinian Inlerglacial in 
Soulh Julland, and so it is doublful if Lhcy b elong Lo Lhat inlcrglacial. 

Interglacial Holstein Sea Deposits in 
Northern Germany and the Netherlands. 

Pollen diagrams rclalcd lo Lhe intergl acial Holslein Sca deposils are known from 
Gcrmany and Lhe NetherJands. Al Br e d s tedt, just soulh of Lhe Danish border, 
H ECK (1947) found brackish waler sedim ents from th e Holstein Sca overlain by 
fresh-walcr gyllja . The pollen diagrams from Lhc frcsh-walcr deposils comprisc Lh c 
younger part of an interglacial succession. 

Pinus and Betula pollen dominates, and A[nus and Picea are reprcsentecl wilh values 
decreasing from about 20 % to aboul 5 %. Quercus, Ti/ia , Corylus, Cwpinus and Abics are 
reprcsented at the bottom wiliJ low values. This diagram forms a natura! upward continua­
lion of the pollen diagram from Tornskov. 

The mosl imporlanl pollen diagram from inlerglacial Holslein Sea deposils is 
Lhal from Humm elsbiltlel n ear Hamburg rcccntly published b y HALLIJ{ (1960). 
Thc diagram covers nearly 1 m of fr es h-\\·ater clay-gyttja and aboul 2 m of marine 
rinc-sand, OYerlying thc frcsh-waler deposil. It is ncarly identical wilh Lhc diagram 
from Tornsko,· and has thc foliowing phascs, 

(J) Belula and Pinus dominant, Picea and Al nus very rare, Hippopha i! and hcrb pollen 
[requcnl at thc bottom, 

(2) .-\/nus dominant, Pinus and Belu/a dccreasing, Picea rather frcqucnl (10-20 %), 
Quercus, V /mus, Tilia and Corylus frcqucncics bclwecn 1 and 5 %. 

(3) Carpinus appears with rrequcncics or up to 4 %, Abics increascs to 10- 20 % sorncw hal 
la ter. 

This se ries, situalecl abo,·c Lh c present sea-lcYel, records a lransgrcssion or Lhc 
1-Iolslein Sca, 11·hich is also shown in lhc pollen diagram by Lhe appearancc of 
Chenopodiaceac pollen - and by an incrcase in thc Pinus frcquencies ([rom 20 lo 
aboul 50%). 

BRouwE1~ (194()) found interglacial Boistein Sca deposils in lwo borings in Lhc 
norlhern part of thc ~clherlands, al Bcrgurncrheid c at 46- 62 m bclow sea level , 
and at Sneek al 31 - 42 111 bclow sea lcnl. The pollen diagrams Jack detail and sccm 
inllucnced by various sources of error. Pinus and Alnus pollen dominalcs, Picea 
pollen is rather frequenl, "Quercelum mixlum" and Corylus obtain onJy low fre­
quencies, and Abies and Carpinus arc rcpresented. The marine deposits are covercd 
by "Keilcem", a bo ulder clay b elonging Lo the Drcnthc-Amersfoorl subslagc (GrJZEL, 

OvER\\' EEL en VEENSTRA 1960) . 



Interglacial Fresh-Water Deposits in 
Northern Germany, the Netherlands and Poland. 

HALLIK (19G0) publi shed an imporlant polle n d iagram from a dia lomacco us earlh 
d cposit a t 1V iec hcl in th c Liincb urger Hei de . IL comprises a major part ol' a n 
inlc rglacial Ycgetalional sucrcssio n. 1-lALLIK (1.c. ) dis linguishcrl th c follo\\ing ph ases, 

( I ) Pinus-Helula p hase, Salix, A./,ws a nd Picea rare (w ith n Pin11s maxim um al lh l' t·op, 
rcsembling zone H 2 n i Tornskov), 

(:l) Pinus-Alnus ph asc, Quercus, Ulmus, T ilia , r:orylus, l'ir·en rare, 
(:l) Carpinus-A/Jies ph asc (Pinus anrl Alnus dominant ). 

Thc pollen diagrams fro111 T o rns kov and I lummels biillcl rcse rnble th c po llen 
diagram fro m Lh c diatomaceo us ca rlh a t 1Vicch el, a nd a llho ugh Lh e Pinus rnlues arr 
so mcwhat high er in th c marine d cpos ils, Lh c,v mu st belong Lo th c sa me intcrg lacial 
s tage . Somc s iles in North ern Gcrmany \1·ith Jess eo mplclr poll en diagrams prohably 
bclong to thc sa me intcrgla c ial ( I<rcfcld , Olie, Umrncndorl', Klie kc n, Berlin , sce 
SEJ. LE 19G0, H ALLIK J. c.). As m entio ncd b y H ALLm ( l. c.), Llie poll en diagram from 
Ban leg a in lhc "lclherlands (llRouwEn 1949) reseml>Jes I he diagrams l'ro m \Yiec hcl 
and Hummclsbiillel, and L11e pollen diagram from "I cc d c (VAN DEI\ \'u-:1tK and 
l"L0Hsc11UTz 1953) shows a fragment of a simil a r devclo pm cnl. A.bics is represe nted 
al so mc of th ese siles with l'req uencies of up Lo 4:i % . \losl of lh c <leposils m enlio ned 
arc eith er covcred wilh li.li , or have b een dislurhcd by ict' -push. Th eir poll en dia­
gra ms difl'er esse nlially from lhosc of lh e Ecmian lnlc rglac ial, a nd are pl accd in Lh c 
Hol s leinian Inlerglacia l by the German and Dutc h authors jusl menlioncd . 

. .\. great number of polle n diagram s are kn o\\'n from frcsh-\\'alc r de posils ol' lh c 
Masovien I Inlerglacial in Poland . Thesc dcposils wcre lran sgrcsscd hy l11c \liddlc 
Polish (Saalc) glaciation . .-\s m enli oncd by H AL LIK ( l. c.), th c rliagrams closcl,v 
rcse mbl c those of th e Holslcinian lnterglacial o l' norlhern Germany and thc Nc lher­
lands . Pollen o[ Quercus, Ulmus, Tilia and Corylus is rare , Carpinus and Abics p oll e n 
in creases lo 20 50% in L11e upper part, and Alnus and Pinus poll e n is co m111on 1). 

Disc ussion . 

Inlcrglacial frcs h-walcr a nd marin e d eposi ls \Yilh pollen diagram s similar Lo lhal 
l'rom Tornskov lhus occur in norlhern Gcrmany, lh c Nelh crland s a nd Pola nd . 
Tl1cir polle n diagrams r cprcsrnt lh c ty pical \'ege lalional s ueccss ion of Liw Hol sleinian 
Interglacial (e p. HALLm 1960). 

As m c ntioncd on p. 14, Lhc polle n diagram s from L11 c limnie d epos ils al Harresko1·, 
S tamp a nd Olgorl in wes tern .futland di!Icr so essc nliall _v from lh osc ol' th e marine 

1) BnELIE, KJL PPER und TEICHMi..iLLER ( 1959) [ound macrofossils antl pollen o[ Plero­
w rya cf. fra x inifo/ia Spach . in a peat dcpos il at F rimmersclor l' ncar Koln which thcy 
referrecl to the Holsteinian Interglacial. Pterocarua pollen also was record cd from 
Masovien I Interglacial siles in Poland (Snooo;(; 1957, SonoLEWSI<A 1956 b, STAc11 uHSKA 
1957), in the Carp inus-Abies zone, where it is undoubtedly primary. Po.llen of Pterncarua 
type was also recorded at Tornskov, a l thc foliowing levels, 28 m : 0.2 %, 42 m : 0.2 %, 
45 m: 0.:l %, 53 m: 0.2 %, 55 m : 0.2 %, 57 m: 0.2 %, 79 rn : 0.3 %, 81 m: 1.2 %, 90 rn: 
0.5 %, 92 m: 0.2 %, 94 m: 0. 7 %, 98.5 m: 2.0 %, 107 m: 0.7 %. Thus it is most freque nt 
hclo\l' thc 80 m level where therc are many prc-Q uatrrnary pollen and spore types, anrl 
so it is mosl likely lo be seco ndary a t this sile. 



Hi 

dcposits in southwcst Jutl:rnd , Lhat it is rloublful if th cy bclong to th c same inlcr­
glacial. .-\ surrny of th c maximum perccntagcs of various important ge nera in th e 
most rep rcsentati vc pollen diagrams mcntioned abovc is shown bclo1v. The quality 
of thesc pollen analyses va ries so mcwhat.. Thc poll en diagrams from the Ncthcrlancls 
do nol show percentagcs for th c " Quercelllm mixlum" components, and Taxlls pollen 
is only rccorded in a fc1v o l' the diagrams. Howeve r, it is clear thal Q1.1erc11s ane! Vlmlls 
obla.in much higher percentagcs al Harrcsko1· and at Ølgod !h an at th c olhcr siles, 
a nd th c Ta.:rns-frcquencies recordecl at Tornskov and al Gosciccin arc mu ch lo11·er 
than lh c ftgu re rccorded al Ølgod. Hen ce, although more delailcd pollen diagrams 
arc desirablc, lhc discrcpancy noliccd bclween lhe pollen diagrams from Harrcskov­
Ølgod and lhe one from Tornsko1· obviousl.v cxlc nd s lo lhc other Holslcini an Jnlcr­
glacial diagrams from No rlhern Europc. 
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r ::t:..o:r:: ::r:::c '°'°- (.:J.VJ :JJ- ....-A ,...; :/J:/J-

Quercus 2G :19 JO 7 9 \) 7 .j. 1:1 
Ulmus. .. :38 :35 2 2 .j. 4 2 2 6 
"Q. M. " 48 :"i8 J :'i 7 10 15 1 ;~ 9 8 13 .. 
Carpinu.5. .. 0.2 7 .j. 1:i ;l Hi 26 2:2 26 
Abfrs . . 0.1 () J(j .j. 6 l!J 33 42 2:l 
Picea .. 28 10 \) 21 t :l 25 2ll 12 29 3+ 

---------- - - - ---------
Corulus') ... 49 20 \) lii 28 6 12 ].j. 8 24 
Taxus') ... 3) 102 8 3) ") ") 12 3) 3) ") 

') Co nsid crcd outs id e th c poll en tota ls. ') \lnrin c deposils. ') l\o l co unl rd. 

Thc age o[ lh c Harrcs ko1·-S1arup-Olgod clcposils rcmains un c-er tain. Somew hal 
similar poll en diagra ms are known from lhc inlerglacial dcpos ils a t BiJshauscn , 
Unlcr Eichs[eld , in Gcrmany (Li.°'TTIG and H E I N 1954), and al Westcrhovcn in Lh e 
Nclherland s (ZAGWlJN and ZoNNEVE Lu 1956). Thcy have bec n refcrrcd lo lh c 
" Cromcrian lnlcrglacia l" in Lh c general chronology of norlhcrn Emopc. Ho11·c1·cr, 
as th esc diagrams arc ralh er in complcle , lhis problem has ycl lo hc solvcd. 
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Tahlr 1. To rnsko,·. Po llc- n ana lyses al th e Jcvcls 77 - 107 .3 111. 

Po l Jena na lysc r fra ni \'C:J ll Cl' ll l' 77- 107.3 Ill. 

S tratu n1 

I 
I 1-1 

I 
G \J GG G4 G 4 

I 
G :1 G :J 

Dcp lh , m 10, .:1 98.,'i !}4 92 !JO 8 1 7H 77 

Carpinus . . . .. .... . ... . .... 0.5 o. :l 0 .2 0.2 1 0.3 
Quercus .. . ........ l 0.3 0.2 0.6 1 2 2 
V/mu s. 0.3 O.:i 0.8 0.\J 0.4 0 .8 
T ilia ... 0.7 O.:l 0. 1 o. :l 0.1 
Frm·inus 0.2 0 . I 2 l 
Aln u., .. 3 -± !) 10 8 6 5 
Corylus. . . . ..... . . . . . .... . o.:1 1 1 0 .8 l 
!lex. ........... 1 O.:l 0.2 0.-i 0.4 0.2 
Picea .. -1 5 -i :l -i 2 I 
Pinus (si/v1·s lris type). 1:l " 15 20 1\J 26 22 23 
/Jelula . . . 2 -i :! 7 7 1:1 2:1 2\) 
Populus 0. :1 
.luniperus. O.:i 0.8 0 .-l 0.4 I 2 
Sa lix ....... 0.-l 0.6 I 
Frangula. .. . .. . . . . . . . . . . . O.fi 0. 1 
,\Jyrica. ..... . . . ... . O.:l 0.7 0.-l 0.2 
Calluna . . O.fi 0.7 0. 2 2 0.4 0 .6 0.2 
O lh cr E rica/es. ..... . . . I 1 2 2 1 0.6 1 

l'Ierbaceous p lan ls , to ta l . . O. :l 2 2 -i .j. 3 !) 11 

Gramineae .... . O.:l 0.5 2 2 2 2 5 ;J 

Cyperaceae. 0.5 2 -i :l 
Arli'misia. . ..... ' o.r, 0 .4 0.G 0.2 
Caruoplz yllaceae 0.5 
Clzenopodiaceae . ..... .. .. . . 0.2 
Hum u/us .. .... 0.2 
L iguliflorae ... 0.1 
Lucopodium . .. . 
Pleridium .. ...... 0.:1 
Rumex ace l . type . . o.:l 
T /zaliclrum . OA 
T ubuliflorae . .. . . ... . .. . . 0.2 

Osmunda . . . . ... . . . . . . . . 0.-l 0 .-1 0 .2 
Typlw-Sparganium . .. ... •.. O.:l 0. 1 
Th e/yp leris type . . . . . . . . . . . 2 1 2 -i 2 :i 2. -1 
Sphagnum . . . .. 0.7 :l (i \) 11 4 -I -i 

Prc-Q ua ternary polle n and 
spo re types ... 72 72 67 -13 3 1 3,1 22 I(\ 

Tota l .. . . . . . . . . . . . . . 300 205 2.9(i .om 775 248 312 .96.'I 

Pediaslrum . ...... .. . .. . ... 0.5 2 3 :l 7 3 -i 
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Cn li,1111 t_v1w 

llu111u/us 

l.iguliflorae 

LyN>podium 
a11no li11u111 
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Ophiogloss w11 

Polugonum 
µersicaria t."P t' 

f>olupodium 

Th aliclr11111 
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Umhelliferae 

Url ica 

i\1enyanlhes 

Osm unda 

Polun1ogelo11 

Typa ­
S pargu nium 

The lyp/eris 1,·1w 
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Table :L lndn Bjngu,11 . J>olil'II an:tlysrs. 

lh•pth , m I j7_5 48.5 -15.0 

I 
-Il.~:\ :11.0 2.~.0 ~ I.li 1 4 _j 12· 1:1 - G~.5 - 5-l .5 

l 'inus 2!1 :1:1 1r, :;1 1:! 17 i'ill r-, ,_ ii tl 
Bl'lula 2:.! :1;J 25 1:2 \) ;) 6 :1 7 
Alnus . . I () 1:1 (1 21 I(; .11 ];l JO rn 
Picca - .. () 2 2 ?, :! :; H 7 7 
Quercus -I :1 1 :I H !I :1 :1 '.2 
U/111us. '.2 I I 0. 5 0 .-1 (U 

Frn::rinus I 2 '.2 0. -1 0 .(i 
Tilia. 0 .-1 (U 0.(i 
Cu rpinus . . . . . . . . . . . . . . . I ti . '. o_:; (Ul ti .ti 
Abfrs. .. ... .. . . . 2 O.f, ti.li ., :1 I 
Sali.1· . .. .. 2 0 .5 0.8 o.n 
Juniperns. :1 0 .-1 o.;; 0.-1 
Corulus. :I :; I :! 0 .-1 
Ta.rus. I (i :; :! 0.(i 
Bu.rus. 0 .-1 
ll e.1-· . .. . ..... . . . .. . . . .. O.:i 0. ,, o.:, 0.-1 
Frangu/11 . ... . . . . . . . . . o.,'> O.:i 0.-1 0 .-1 
1'vfyrica. ........... . 0.4 0.-1 
Calluna :i O.:i 2 '.2 o.;; () ,(i 

Other Ericalrs .. :"") 2 I '.2 0.8 '.2 

Total of hcrbaccous 
p lants 11 7 1:; ;) :i 1:2 -I li 

Gramineae (i :1 (1 0. :) '.2 '.2 '.2 '.2 :i 
Cyperaceat•. l -I G 1 2 -I 0.8 I 
Pleridiu111 ... l I :1 ;; (Ul 
Clll'nopodiaceae . o.;, ().;, 0.-1 0.-1 0. :, 0 .8 
Planlago marilima . ..... 0.:, OA O.G 
. -\rlei11isia . o .. -, 0.:, 
Ligul i//ora,• . . .. 
Lycopodiu111 selago 0.;i 
Polypodiw11 . . ... 

Total . . . ..... 125 2 / .9 198 211 266 ~:5.5 199 '251 f{;,j 

Os111u11r/a . . . . . . . . . . . . . . o.;, 0.5 0.8 
Th rlupfrri., lypc .... . . . . ;) :1 2 '.2 :i 2 :1 -I 
Sphagnwn ... :2 1 \) 10 -I G '.2 :1 -1 0.(i 

Pediaslrum . .......... l -1 5 10 5 0.8 :1 2 

Prc-Qualcrnary polle n 
and s pore lypcs ' ) .... :I(; ;JO •_),_ -· 111 -I \l 1:2 10 I \) 

') l'er ccn l ol' all pollen ,l!ld s pores. 



Dansk sa1nn1endrag 

Pullenanalyse af de kvarlære marine lag ved 

Tornskov i Sonde,jy/land 

I 1958 udforte DG U en boring i Tornsko v ved Logumkloster (rig. t) , hrnrYed har­
tære marine lag ar b etydelig ty kkelse blev pålruffet. Profilbe ·krivclsen, der stoller 
sig på iagttagelser af LEIF B ANirn RAs~1 ussEr-.. og AHNE Buc11 , kan opsummeres 
således: 

A- C 0.0- 13. 7 m Sand- og gruslag. 
D 13.7- 22 .4 m Marint Jlnsandel ler. 
E 22.4- 24.7 m !lluræneler. 
F 2-L 7- 2 7.4 rn Sand- og gruslag. 
G 27 .4- 9+. 7 m Marine ler- og sandlag. 
H 94.7- 107.2 rn Smeltevandssand . 
I 107 .2- 107.G m T ertiært ler. 

Boringe n er u<lfort i k anten af en bakkeo. Den ovre marine horisont (D) er il'olge 
pollenanalyserne et brudsty kke af d en nedre marine horisont, og udgor åbenbart 
en flage dislocer el ved isYirk sornhed. Den nedre marine horisont (G) er sandsynligvis 
uforstyrret og indtager en dyb sænkning i d en ter tiære overflade. Den er ·andsynlig­
vis samtidig med de marine lag ved Ribe og Esbjerg, d er henregnes Lil Næsts id ste 
lnlerglaciallid (Holstein lnterglaeialtid). lfolge Buc11s undersogcl ser indehold er den 
marine serie en foraminifersukcession, som ligner den han har undersogt ved Inder 
Bjergum (Bcc11 1955, 1963). 

Resultaterne af pollenanalyserne er Yisl i fig. 2 og plale I , saml i tabel t og 2. Om­
lejret pollen forekomm er hyppigt i de nederste kvartæ re lag (80- 94 m), so m er afsat 
i et koldt tids rum med ringe plantedæ kk e. Yed 77-80 m aftager hy ppigheden af 
omlejret pollen , hvilk e t sandsy nlig\·is skyld es, al pollen fra den samtid ige vegetation 
gor sig stærkere gældend e. Pollendiagrammet p,i plale I omfatter kun lagene 13 .7-
77 .0 m, hrnr forureninge n med om lcjrel pullen er af ret ringe b etydning. Det 
repræsenterer en betydelig del ar en inlerglacialudvikling, som ikke tidligere er 
kendt fra Danmark. Poll enzonerne H l 5 er beskrevet kort p,i s. 10. De forste 
pollenzoner (H 1 og H 2) repræsenterer birke-fyrresko\· af pionertype, som typisk 
udgor de forsle stadier ar en intcrglacia] skovuch·ikling. De eflerfolges af 3 pollen­
zoner (H 3- H 5), som præges af f'remhcrskend e Alnus- og Pinuspollen , men s andre 
træer og buske so m Belula , Picea, Quercus, U/mus, Corylus, Ta.rns o. a. kun opn[tr 
ret lave v,crd ier. f pollenzone l-1 4 finde s et lill e maksimum ar Carpinuspollen og i 
zone H 5 cl Lil s \·arendc ar Abiespo!lcn. Seri en afbrydes af en di skordan s ved :U.7 rn. 
Den on-e marin e hori so nt (D) Lil horer pollenzon e H 3. 
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~ogl c pollenanalyse r fra boringen \'Cd Inder Bjergum (Bt·c11 l\J55) er anfort (se 
tabel 3). I 12- -!5 m dybde afspejles i grove træ k en udYikling svarend e til den , der er 
konstateret ved Tornsko\' . 

Pollendiagrammet fra Tornskov samm enlignes med pollcncliagramml'r fr a 
Harres ko v og Starup hen fort til Næsts idste Tnterglacia lticl ar J ESSEN og i\ l1 LTIIERS 

(1928) sa mt den nye lokalitet ved Ølgod. Vegc la ti onsuch ·iklingen fra disse tre fcrsk­
Yancl sforekomster stem mer udmærket O\'Crcns . Den ad skil ler sig tydeligt fra Ecm 
lnterglaeialtiden, men ogsaa fra ud l'iklingen kendt fra Tornskov. 

Pollendiagrammet fra Tornsko v stemmer u d1mcrk et med pollcncliagra mrner fr a 
J-lolstei nh avets afl ejringer ved Hamborg ( H ALLm 1960) og i H oll a nd , sa mt med 
pollendi agrammer f'r a samtidige ferskvandsa fl ejringer i Nordtys kl and, Holl a nd og 
Polen. Denne Vegetationsudvikling er typ isk fo r H olstci n lntrrglacialtiden (Næst­
sidste Interglac ia ltid ), so m Jigge r mellem E lstcr og Saalc Glac ialtiderne. Ferskvands­
a flej ringerne l'ra Barres kov, Starup og Ølgod 111 :1 sa ndsy nligv is henforcs til en endnu 
icldre in terglacialtid. 
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Denn e bog er sa t med Monotype F riderieus Antiq ua 

og try kt i J 500 eksemplarer p:t Andelsbogtrykk eriet 

i Odense. Papir : Kunsttryk, 125 g, [ra De forenede 

Papirfabrikker. 



Plate I. 
Pollen diagram. Tornskov. 

A. Total diagram. n. Curves for pollen and spores included in the pollen total. Black 
silhou clles indica le percentages, white silhoueltes percentages exaggerated by 10 x . 
C. Curves for mierofossils nol included in the po llen total. 

A. Totaldiagram. B. Kurver for pollen og sporer indregnet i pollensummen . Sorte 
silhoueller viser procenter, hvid e s ilhoueller procenter overdrevet 1 O x . C. Kurver for 
mikrol'oss iler ikke indregnet i pollensummen. 

~ grave! - grus 

!::{i(>/ sand 

LL LL LL L clay - ler 
L L L L 

B bouldcr clay - moræ neler 

20 

30 

'I() 

50 

60 

D. G. l' . I\' . HI<. BD. -! . NR. 8 PLATE I 

TORNSKOV 
A C 

Per cent f Per cent l,blru-k) B I 

~~ 11· '"'f j) lt" ~ } -0 __ -101--10---0-1 -~o!c-r-to --,r/1--·'_o_~ __ o _m ";it\" nr· '~)t~"~'" . ,• r_L___,o, __ .f __ f/'/, t=-·~ 
~ ~ l- ( -- f---- .. li.-=lt - ~ ---""'--"=--,,'---< 

7 

(/l 
ro 

t 
<1) 

::J 
1T 

1---<J, 

,---
.-

' 
i, c, ,--

-
-

'l'rees & sh.rubs 

'/Ak,us 

T nnus 

? Detula 

' ' \-= Hl 

~ N 7J 

0 
~-
"' Herbs

1 
z p 
:'l 

I en 

'-rJ 

~-
~ 

I 

I 

~ 

! ~ 
n . > I~ ::r jf 1•0 

i,' 
s· I" 

I ~ 

1 

.. --Ir/---j ~ . ~ 
)- -

---
(} ..'J 
,J p 

<'-< ?' 
[ I 

~ 

I 

/ 

t=: 'aj rl~ 
"' --; 

,::, '<: >< ] . ~ I§ 
~ 

20 

30 

40 

50 

60 

70 


	129_0057.tif
	129_0058.tif
	129_0059.tif
	129_0060.tif
	129_0061.tif
	129_0062.tif
	129_0063.tif
	129_0064.tif
	129_0065.tif
	129_0066.tif
	129_0067.tif
	129_0068.tif
	129_0069.tif
	129_0070.tif
	129_0071.tif
	129_0072.tif
	129_0073.tif
	129_0074.tif
	129_0075.tif
	129_0076.tif
	129_0077.tif
	129_0078.tif
	129_0079.tif
	129_0080.tif
	129_0081.tif
	129_0082.tif
	129_0083.tif
	129_0084.tif
	129_0085.tif
	129_0086.tif
	129_0087.tif
	129_0088.tif
	129_0089.tif
	129_0090.tif
	129_0091.tif
	129_0092.tif
	129_0093.tif
	129_0094.tif
	129_0095.tif
	129_0096.tif
	129_0097.tif
	129_0098.tif
	129_0099.tif
	129_0100.tif
	129_0101.tif
	129_0102.tif
	129_0103.tif
	129_0104.tif
	129_0105.tif
	129_0106.tif
	129_0107.tif
	129_0108.tif
	129_0109.tif
	129_0110.tif
	129_0111.tif
	129_0112.tif
	129_0113.tif
	129_0114.tif
	129_0115.tif
	129_0116.tif
	129_0117.tif
	129_0118.tif
	129_0119.tif
	129_0120.tif
	129_0121.tif
	129_0122.tif
	129_0123.tif
	129_0124.tif
	129_0125.tif
	129_0126.tif
	129_0127.tif
	129_0128.tif
	129_0129.tif
	129_0130.tif
	129_0131.tif
	129_0132.tif
	129_0133.tif
	129_0134.tif
	129_0135.tif
	129_0136.tif
	129_0137.tif
	129_0138.tif
	129_0139.tif
	129_0140.tif
	129_0141.tif
	129_0142.tif
	129_0143.tif
	129_0144.tif
	129_0145.tif
	129_0146.tif
	129_0147.tif
	129_0148.tif
	129_0149.tif
	129_0150.tif
	129_0151.tif
	129_0152.tif
	129_0153.tif
	129_0154.tif
	129_0155.tif
	129_0156.tif
	129_0157.tif
	129_0158.tif
	129_0159.tif
	129_0160.tif
	129_0161.tif
	129_0162.tif
	129_0163.tif
	129_0164.tif
	129_0165.tif
	129_0166.tif
	129_0167.tif
	129_0168.tif
	129_0169.tif
	129_0170.tif
	129_0171.tif
	129_0172.tif
	129_0173.tif
	129_0174.tif
	129_0175.tif
	129_0176.tif
	129_0177.tif
	129_0178.tif
	129_0179.tif
	129_0180.tif
	129_0181.tif
	129_0182.tif
	129_0183.tif
	129_0184.tif
	129_0185.tif
	129_0186.tif
	129_0187.tif
	129_0188.tif
	129_0189.tif
	129_0190.tif
	129_0191.tif
	129_0192.tif
	129_0193.tif
	129_0194.tif
	129_0195.tif
	129_0196.tif
	129_0197.tif
	129_0198.tif
	129_0199.tif
	129_0200.tif
	129_0201.tif
	129_0202.tif
	129_0203.tif
	129_0204.tif
	129_0205.tif
	129_0206.tif
	129_0207.tif
	129_0208.tif
	129_0209.tif
	129_0210.tif
	129_0211.tif
	129_0212.tif
	129_0213.tif
	129_0214.tif
	129_0215.tif
	129_0216.tif
	129_0217.tif
	129_0218.tif
	129_0219.tif
	129_0220.tif
	129_0221.tif
	129_0222.tif
	129_0223.tif
	129_0224.tif
	129_0225.tif
	129_0226.tif
	129_0227.tif
	129_0228.tif
	129_0229.tif
	129_0230.tif
	129_0231.tif
	129_0232.tif
	129_0233.tif
	129_0234.tif



