LITHO- AND BIOSTRATIGRAPHICAL STUDY OF QUATERNARY DEEP
MARINE DEPOSITS OF THE WESTERN BELGIAN COASTAL PLAIN,

DIATOM ANALYSIS

by L. DENYS ()

INTRODUCTION AND METHODS.,

) Twenty-six samples from ten bo- Based on counts of at least 300
rings were placed at our disposal for dia- valves, relative percentages for the taxa
tom analysis. Only eleven of them were were calculated (tab. 4) which were used
found to contain more or less well-preser- to construct certain ecological spectra.
ved diatom frustules (tab. T). The halobion system of VAN DER WERFF &

HULS (1957-1974)(tab. 2) was applied for
BORING  SAMPLE D’%g'H' DIATOMS C1” (mg/1) salinity (mg/1)
117DB5 M58 28 MARINE >17000 >30000
117DB§  M61 30.5 MARINE-BRACKISH 10000-17000 18000-30000
117DB7  MuoO 20 . BRACKISH-MARINE ~ 5000-10000 9000-18000
x ﬁ:g 54.5 + BRACKISH 1000-5000 1800-9000
9 +
" MBL 32 + BRACKISH-FRESH 500-1000 900~-1800
" MB61 30.5 FRESH <100 <180
117DB9 M70 35
" M79 39.5
Tab. 2 - The halobion system of VAN DER WERFF
117DB10 M68 34 & HULS (1957-1974).
117DB12 Mu1 20.5
" M43 . .. . .
" M50 gé 5 the salinity spectra (fig. 1). Benthonic,
" M6u 32 epontic (sessile) and planktonic taxa were
distinguished in the habitat spectra (tab.
117DB14 M28 14 + 3). Aerophilous, pseudampotiphilous (tidal
" Muy 22 zone diatoms) and ampotixenous forms (dia-
" M63 31.5 toms preferring permanent inundation) were
" M68 34 used to infer tidal flat conditions (tab. 3).
The composition of the last two groups was
DB5 M51  25. * p gLovp
193085 M5L 27 ° based mainly on the work of SIMONSEN (1962).
" M61 30.5 The ratio of allochtonous fresh water dia-
) toms to autochtonous salt water taxa was
193DB6 M2Uu 12 + calculated as in BEYENS & DENYS (1982)
" M36 18 + (tab. 3). The percentage of euryhaline forms
" M60 30 + was used as an indication of short term sa-
" M65 32.5 + linity variations during deposition (tab. 3).
Table 1 - Examined samples.
- RESULTS,
Small amounts of sediment from SALINITY (Fig. 1)
these samples were treated with 30% Hy0jp
and KMnOy according to the method of ] Sample 117DB14/M28 was found to be
VAN DER WERFF (1955) for removal of orga- ceposited in a typically marine environment
nic matter and with 0,1 N HC1l for removal where fresh water influence was very low
of lime particles. Only sand was removed (F : 0.05); Deposition of samples 193DB6/M36,
by means of decantation. No attempts were T17DB7/M40/M58 and M64 occurred in a marine
made to get rid of smaller particles, sin- to marine-brackish milieu, with probably
ce then small valves may be lost also. stronger salinity variations for 117DB7/M64
Slides of the residue were made using (58% euryhaline forms, tab. 3).
Cumaron (nD : 1.65) and examined qualitati- ..
vely and quantitatively by means of a Somewhat lower palacosalinities
Leitz Orthoplan microscope equipped with were found for 117DB7/M42 (marine-brackish
Nomarski differential interference contrast to marine), 117 DB/M4Z and 193DB6/M24 (both

optics.

(*) Holder of an I.W.O0.N.L. grant. Dienst Algemene Plantkunde R.U.C.A.,
Groenenborgerlaan 171, B-2020 Antwerpen (Belgium)
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marine-brackish). Sample 193DB6/M24 con-
tains a very high percentage of euryhaline
taxa (69 %). However, salinity does not
seem to have fluctuated much beyond the.
marine-brackish to marine region. Samples
193DB6/M60/M65 and 193 DB5/M51 show rather
high percentages of fresh-brackish and bra-
ckish forms, probably due to a higher in-
flux of allochtonous valves from less sa-
line areas during sedimentation or coring
technique.

WATERDEPTH AND TIDAL INFLUENCE (tab. 3).

Benthonic and epontic (especially
epipsamnic) taxa dominate the habitat spec-
tra. Percentages of planktonic forms are
always low and generally less than ten per-
cent. Ampotixenous forms are always scar-

ce. Aerophilous and pseudampothiphilous
forms are generally well represented.
Together this points to rather undeep
water and sedimentation between tidal
limits. Typical tidal flat associations
are found in samples 193DB6/M24/M36,
117DB7/M40/M49 and 117DB14/M28; this cha-
racter is less pronounced in samples
117DB7/M58 and M64. Although 117DB/M42
scores low values for aerophilous (17%)
and pseudampotiphilous forms (12%), tidal
flat origin should not be excluded.
Nitaschia granulata makes up more than 36 %
of all diatoms in this sample. SIMONSEN
(1962) does not classify this species in
his system regarding tolerance of tidal
zone conditions, but it is known to occur
on shores, flats and salt marshes (GIFFEN,
1970; HENDEY, 1964; HUSTEDT, 1939;
SULLIVAN, 1975, 1978). Samples 193DB6/
M60/M65 and 193DB5/M51 may have been depo-
sited in a slightly less shallow environ-
ment than the other samples.

FLORISTICS AND CHRONOLOGY.

Most diatoms found in the samples
are normal constituents of the present-day
littoral flora of the southern North Sea and
are found more or less frequently in the
Flandrian deposits at our coast. However,
some exceptions have to be made. A number

% Aerophilous % Pseudampotiphilous % Ampotixenous % Euryhalinous

117DB8 Mu2 17 12 <1
193DB6 M24 84 6% 2
193DB6 M36 77 42 3
193DB6 M60 37 10 3
193DB6 MBS 32 17 2
193DBS M51 24 6 5
117DB7 M40 54 39 1
117DB7 M43 ug u7 1
117DB7 M58 35 23 3
117DB7 Méu 34 23 1
117DB14M28 61 256 0
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Fig. 1 - Salinity spectra.
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Benthonic % Epontic % Planktonic F-value

80 16
28 89
4 48
62 25
54 34
57 37
52 42
46 52
Bl 32
65 30
66 27

4 0.26
2 0.03
8 0.05
13 0.72
12 0.55
6

6 0.05
2 0.02
Y4 0.27
5 0.22
7 0.05

Table 3 -~ Percentages of several groups reflecting local ecological conditions during sedimentation
and ratio of "allochtonous" freshwater taxa to "autochtonous" salt water taxa (F-value).
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Tab. 4: Relative percentages of the observed diatoms ( +: present but not counted) (continued).

Boring......ouen. [ éég [l)gg égg gé; ég“
Sample....coeuainnn RN vee.s MA2 M24 M36 M60 M65 M51 M40 M49 M58 M64 M28
Ecology Number of valves counted....... .. 420 386 348 330 345 382 356 404 385 459 433
5,2,8 Achnantes brevipes Ag. «veeviiiiiiii ittt i, e + 1.5 + + +
4,1,e A. delicatula (Kutz.) Grun. (1)} co.ooiiiiiiiiiiniiuienae. 0.5 1.3 0.6 5.8 4.4 10.0 0.3 6.5 7.6 0.5
1,1 A. exigua Grun. ««.seeeon E et s e e eee et 0.3 +
72,2 A. groenlandica (C1.) GrUN. «.ovviviiieninrvivniiniainans e +
2,2 A. lanceolata (Bréb.) Grun. .............. 0.3 0.3 0.3
7,1 A. 1i1lljeborgit Grun. «eeweiceeeaen.. F & 0.2
4,1 A, Tinker HUSE. corereenetime e iiinnintiiasensainsnasenasnsnsonannn + +
1,2 A. minutissima Kitz. - +
7,3 Aetinocyclus ehrenbergii Ralfs ............ i ee ety + + + + +
7,3 4. kiitzingii (Schmidt) Sim. s 0.3
6,3,e Actinoptychus senarius Ehr. 0.2 0.3 1.2 0.6 1.5 0.3 0.6 1.0 0.5 0.7 0.7
7,3 4. splendens (Shadb.) Raifs ...... 0.3 0.6 + 0.6 + + +
4,1e amphora coffaciformis (Rg.) Kutzy (2) + + + 0.3 0.3 + 0.4
7?,1,am A. erassa Greg. e +
7-6,1,a A, dubia Greg. . 0.3
7-6,1,a A. exigua Greg. «.osveees [ iy Ceraes s 0.3 0.5
2,1 A. libyea EBr. covsvsveenainnn, eerreiaras Seennraias N + +
2,1 A, ovalis Kitz. .. .. 0.2 + + 0.6 1.7 0.8 1.8 1.3
2,2 A. pediculus [KUtz.) GrUN. ..ouieiie ittt cnneanenons 1.0 0.9 0.6 2.9
7,1 T 7 B o S Ceereeaaaes +
A, BDs 2ererecnneirete i,
7,1 A. turgida Greg. . 0.7
2-3,1,e Anomoeoneis sphaerophora (Kutz.) Pfitzer ............. veeneen
7,1-3,e Aulacodiscus argus (EBr.) SCAMidt +-crsevescniiminiinessnnas . + 0.3 + + + 0.3 + +
7,1 Auligcus sculptus (M. Sm_) Ralfs rrevens Ciat e eetaesas s + + 0.3 +
2,3,e Baeillaria paraedoxa Gmelin ««.... S et ettt e et aeaas
7,3-2 Biddulphia aurita (Lyngb.) Bréb, & Godey +«vveerereernrcrinens .. 1.2 + 0.3 0.3 +
7,1 B. rhombus (Ehr.) W. Sm. ».ecen. Cererhesaeian 0.5 0.6 + 0.6 0.3 + 0.3 0.5 0.2 0.5
3,1 Caloneis permagna (Bailey) Cl. «cvvienvinniiianniiivinvin., B 0.3
4,1 C. westii (M. Sm.) Hendey ««.evovvvieninnss. s AN . 0.2 + +
4,1,a Campylodiscus clypeus Ehr. var. bicostatus (M. Sm.) Hust. ...... 0.3
4,1,a C. @chenets ERP. «ecressecntvsmsececcarsnsnsans D TR N + + 0.3 0.9 0.3 +
7,1-3,a Campylosira cymbelliformis (Schmidt) Grun. 0.5 0.9 0.3 0.3 0.6 3.9
7,1-3 Cerataulus smithii Ralfs -+vvvcieinviiinniniiin, + + + 0.5
7,1,am C. turgidus ERr. +esveeee. e Yeeserersianananns Careerneass
72,1 Cocconeis britannica NagG. «-vevvereerininiiiiiniiiiicaenaes, oo +
7,1,am C. clandesting Schmidt »e-rvvevenn +
77,1 C. COEAta Greg. - tretreserstnsnastoriorisornoesisens [P 1.8 0.6 2.4 1.3 0.4
77,1 C. debesi Hust. «+»«- rerera i raaes e e 0.3 0.3 0.8 + 0.7 0.7
2,1-2 C. diminuta Pant. «+oeresrseesieivennssnnns Cereaens [ 0.2 0.3
7,1,am C. distans Greg, --=oreves e e [N [ 0.3 0.2
77,1 C. fluminensis (Grun.) Perag. «----- eeeeas DN +
72,2 C. molesta Kutz. +
3,2 €. pediculus Ehr. +
7?,2,am C. pelta Schmidt ~«-veerercnvenss rrer e eenen D N 1.3 0.9 0.6 1.3 0.3 0.2 +
6,1,e C. peltoides HUSL, -+ evreererevirenncins P T + 0.4
72,1,am  C. pinnata Greg. --- +
2,2,e C. placentula thr, - 0.2 + 0.9 4.1 7.6 + 0.2
2,2 C. p. var. euglypta (Ehr.) Cl. cvevieieinininniiiiiiiisnsanaans 0.3 0.3 0.2 +
7,1,am C. pseudomarginata Greg. «+rrereees Ceeseraaneraseans teseenren . +
7,1,am [o quar'nerensis Grun, sreeeresses Ceerrasaen betraenaees Pesenaran + +
6,2,e C. scutellum Ehp, +»ee+vee b reavae e e es e 1.7 0.3 4.6 7.0 7.3 + 0.8 0.4 +
6,2,e C. 8. var. parva (Grun.) Cl. sceecesvavecennes + 0.3 1.3 0.3
77,17 C. s. var. speciosa (Greg.) Cl,- E, «+vsecverrrnrnseainsennee . 0.3
[ S B F N + +
Co 8D 2 crvrensanecctnaneiiorsrnnanann Crreeeeeesenne 1.3
2,2 C. thumensis Mayer s+esrecricreranns teseasreenaan ersaeena reaan +
7,3 Coseinodiscus argus Ehr. Cerranesranen +
7,3 C. centralis Ehr, «cecae. 0.3
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. ef. curvatulus Grun, seseccesersisiieiiintiiarariratraasaron
. lineatus ERr. rececreseiritiiirniinetiirncaraes teeseraserran
. nitidus Grg. +rsctratersssnrostonntancsssnancesssarsorosss
. 0culuS~Lridis FERP, cevecssrsrcensctocosussiossnascsosnnsnssn
. perforatus Ehr. var. cellulosa Grun, s+eesssersssverescrscnns
. radiatus Ehr.
C. rothit (Ehr.) Grun. var. subalsa (Juhl.- Dannf,) Hust, e+«-- 0.2
Cyelotella menenghiniana Kitz.
C. striata (Kiitz.) Grun, «-ecversscoecscncnnaes .. 0.2
Cymatosira belgica Grun, serecesersercasesatssnesataatssnancios.
Cymbella aspera (Ehr_) Cl, serennssacsssanasaanvocsnossnsnsnses
C. caespitosa (Kutz.) BrUN +rcvesssvocancssarsnsrrvasnsssasnnse

a a0 oo o0

C. STAUGLA GreY. =++svssereeassssosessosinessusssressesosssnns
C. tumida (Bréb.) V. HEUrck «essreseesssenunecirnsnunsanuueanns
C. ventricosa Ag. ( incl. €. turgida Greg.) »esecssrsncrscccees
Diatoma elongatum (Lyngb_) L T LT
Dimerogramma marinum (Greg.) RalFS ..veeviieriveicecirnseanaenss
D. minor (Greg.) RATFS «rrvecesrrrnririnetnriaiineonenennaan
D. m. var. nana (Greg.) V. Heurck .

Diplomeis aestuarit Hust.
. BOmBuUB ERP. cesvaersoreeneatocsnsssosssssacrurenasonsessasns 0.2
. coffaeiformis (Schmidt) €. «vsceorsenonirrieesss seveanenuie
. erabro ENP. certvvrarncrotsrvssscanssasesssorsrorassnanss e +
. didyma {ERr.) Cl, ceneneennineinininteiresieiienienanionens 1.2
. fusea (Greg.) Cl. ceveeniianiiieiniieiiiianaineerorenanaonas
. ineurvata {Greg.) Cl. cevveersioniesinisiianeesuns bererreeea
. Interrupta (KUEZ.) Cl. coveeinniiiiionietsiiieniiienianian,. 0.5
. Lineata {DOnK.) €1, senreevioioraniiriiecninsnenticarcnnnens
. Litoralis {Donk.) Cl. coevrscnconinnnannssenens aeerasraeiey
. emithii (BrEb.) Cl. reveveevererveisvsunneesermrnensnonenens 1.0

[SEECEES IR R S - B~ )

D. s. var, pumila (Grun.) HUSt., seveceverenerieiorionenenensnes
D. weisflogii (Schmidt) Cl. coviiveiranierinreneennnnsnnnsena,
Epithemia sorex KULZ. «icvrvierinecensrenosnonenncscesnsnnnsane
E. turgida (ENr.) KUEZ. «vevveeeenvnmnnesriiiinseroeinonanenens
E. gebra (ENP.) KUEZ. covvreecnrentnrieenersnesncnsarersnsnnsns
EBunotogramma dubium Hust. «-cocvevaninnaaoi,
Fragilaria brevistriata GrUN. «esersrecorssatecsvossssscasonses
F. b. var. inflata (Pant.) Hust,
F. capitata (Ehr.) Lange - Bert. ..
. Gonstruens (Ehr,) GYUN. soceerinevaroanssosvarnssnensasssncns

. ¢. var, binodis (Ehr.) GrUN, coeercvcvavos grdesesvaceeeninas

. e. var, subsaling HUSE. +veovsteseiarrscrnacsosoessnnancesas

. e. var, venter (Ehr.) Grun. «ce.ovveenconen beseranerenrcnes 0.2
. inflata (Heid.) Hust. ......
. investiens (W. Sm.) C1, - E.
. leptostauron (Ehr.) Hust. ...oueiioiioiiiiiiimiiiiniinnnnnnns
ef. nitzschioides Grun. ...,..
Lopimmata EMF. e i i et i,
. pulehella (Ralfs) Lange = Bert. ........evvvvinnvnennennnnan
. tabulata (Ag.) Lange - Bert. ..............
t. var. obtusa (Pant.) Lange - Bert. .....oeveeneveeernnnnns
F. t. var. truncata {(Grev.) Lange = Bert. .......vieeeeevnenne.
Glyphodesmie digtans (Greg.) Grun. ........eievreevernssnsnnnns
Gomphonema lanceolatum AQ. «vveveveiieineionurneervineenennnnas
G. olivaceum (Lyngb.) Desmazigres
Grammatophora angulosa ENr. ....iiviiiiiiiiniiininiiivnens,
G. arcuata ERP. oo e i i e aas

G. oceantea (ERP.) GrUN. touenievn e iuennnrennnsenrosenenssns

G. 0. var. macilenta (M. SM.) GrUN. L. eunvivninrnrnennnnnnn,s 0.2
G. 0. var. m. f. nodosa (Grun.) Hust. ...............cceuens e

WMot oW Y R o oy oo

=

0.2
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0.3
+
0.6
0.3
+
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+
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117 193 193 117 117
BOPriNg.ueeecscecarocsonnsonnnsan 088 D86 0BS 087 DB14

SaMPTe. .t iitieiiriniiancenesea,. M42 M4 M36 M60 M65  M51 M40 M49 M5B ME4  M28

Ecology Number of valves counted......... 420 386 348 330 345 382 356 404 385 459 433
7,2-3 G. serpenting (Ralfs) Enr. ............ e eeaer e, .. + 0.5 + +

Gu 8Du wvrrerneerinteni i, rerecierenanaes areea. +
4,1,a,ps Gyrosigma balticum (Ehr.) Rabenh. ........co..n, +
5,1 Hantzschia virgata (Roper) Grun. ................. TN . . +
6,2,e Hyalodiscus scoticus (KUtZ.) GrUn. ciineiiiieinenninrnnnnanns . 4.0 1.3 1.3
7,2 Isthmia enervis Ehr. (..o ... il T [N + + +
6,1,e Mastogloia pumila (Grun.) Cl. ... ..viioiiane, . 0.3
2,3 Melosira ambigua (Brun. ) MUTT. o iieiiii i iiiirnenetenneens 1.2 3.0 3.5 +
2,3 M. granulata (Enr.) Ralfs ... .. .iieeiiiiiineennnnn. et + + 1.1
5,2-3 M. moniliniformis (MUI1.) Ag. ......... . .. o 1.6
7,3 M. sol (Ehr.} Kitz. «overiiniiiiiinniiiinnniisinnneenasns teseanen +
7.4 M. suleata (ERr.) KHEZ. vevovrninniiiueinatoninaresenraensneanes 19.8 5.4 4.9 7.9 9.0 4.7 21.1 40.8 27.8 26.6 24.9
7,4 M. WeStit M. S o v trnvenmt certnes et eiiurssteaiaaraseiaraaes 0.2 1.6 0.9 0.3 1.2 0.3 12.6 1.0 + 1.8
2,3 Meridion circulare (Grev.) ARG, eeeviiereiiinnreniiienneieenrans +
6,1,e,a Navicula abrupta (Greg.) DONK. «veetevrerenensumesnannuonenans + + 0.3 +
6,1,e N. arenaria DONK. «eesevenieertetnesennsresanaeasinessareesonunes 1.1 1.3 0.7
4,105 N. avenacea (Bréb.) C1. 0.6 0.3
7,1,a N, cancellata DONK., +ecrmn e iinieriseneetivacensoanneanonnnnss 0.5
2,1 N. capitata Ehr, var. hungarica (Grun.) ROSS .e.cevunieinininnuns +
2,1,e,a N. eart Ehr. var. cincta {Ehr.) Lange - Bert. ..........c.c.oins 1.0 0.6 3.0 1.2 0.3 0.5 0.9 0.5
4,1,e N. clementis Grun., + +
62,1 V. cluthensis Greg. *
2-3,1 N. costulata Grun. 0.3 0.3
7,1,a ¥N. crucifera Grun, +
2,1 . cryptocephala KULZ. «vveveverneriononnssoeranssnasiossesenees
2,1 N. dicephala ERP. «uviineiiimneteioinsarinnnessonseesnensanasas 0.3 0.3 +
4,1,e,a N. digitoradiata (Greg.) RaTfs «.oeieeenenniiinieeiniieinnns, 0.6
77,1,am N. dirvecta (M. Sm.) RATFs .ovuevierireriiiinniiiiiiiiiiinenaan.s +
7,1 N. distans (M. SM.) RAIFS tererninirnenrnnenenrnnnrioerionnneens +
7,1,a K. finmarchica (L. & Grun.) Cl. cvenennniiniiiiineiiiiiennna,,s +
6,1,a N, forcipata Grev, «.oveeverenneranenn, ettt 0.3 0.3 0.3 0.3 +
4,2,e V. gracilis Ehr. var. neglecta (Thwaites) Grun. ..........u.ea.. 2.1 0.3 2.6 1.3 1.3
4,1 H. gregaria Donk. .«.coceoenen +
4,1 N. hatophila (Brun.) €. .evviniiiieiiiiiiniiiininnnns e +
7,1,a,am N henmedyi W. Sm. ...l e Ceaennens Cereerere et .
6,1,e N. humerosa Bréb. . + " N
57,1 N. integra (W. Sm.) RATFS «toturireniiiieiiinireiorennarosnnens "
72,1 V. maculosa DORK. «evuvnennini it Cesereeaas
3,1,a N, mutiea KUtZ, «.ovvivnniiinnnns 0.3 +
3,1,2a H. m. var. cohmii (Hilse) Grun, . 0.3
2-3,1,a ¥. m. var. nivaiis (Ehr.) Hust. . .
7,1,e N. palpebralis Bréb. «....... evees L erasenae + +
€7,1 N. digserta Hust. .......... fe i vsasererara s teeranese 4.4 113
4?7,1,e N. ef. nolens SiM. «.ieiuiineivennenen S 1.6
4,1,e N. peregring (Ehr.) KUtz. «eeevvniiviiniinnns RPN Ceenaaues + 0.3
3,1 N. protracta (Grun.) C1. «veevnns st eer ettt st taen +
2,1 N. pseudolanceolata Lange - Bert, «veeeveirviniiiiniioniiineennns + + 0.2
2,1 N, 1adiosa KULZ, «crevevecoruoeensransnaerosoenneenens .e 0.3 0.3 +
4,1 N. rostellata KUtz. (3) ~cvveveens i iiiiiniiiiiiiiineana,s . + 0.3 . 0.5
4,1,e N. salinarum Grun, ««esesos T 0.3 0.3 +
7,1 N. secoliopleura Schmidt -....... 0.2
2,1 N. scutelloides W. SM. =vevvvunacns vetaeatanan e e st eae +

e O sttt e e a e, P 2.1
67,1 N. subforeipata Hust. ««..c... +
2,1 W, virddula (Kitz.) ERF. coevneninniniiini i iiiiaennnnenannan 0.3 0.3
6,1,e Nitzschia acuminata (W. Sm.) Grun. «vooovveonn, Ceeeere e + 0.6 0.9 + + +
4,1 N. cOMMUtata Grun. veesoesasamnconsseees 0.6 0.3
5,1,e N. compressa (Bailey) Boyer ..... 1.4 + + 2.1 3.2 3.9 03 + +
2,1 N. denticula Grun, »«see-. verane ereas s +
6,1 N. granulata Grun, «ceesoves . 36.7 1.8 6.7 + + +
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BOPINGe ceerneereneenennnnss 117 193 193 117 117

Ceneens seereeeees DBB DB 0B5 D87 0B14
SAMPTE. sttt vneeerneenrennn..s ME2 M24 M36 M60 M65 M51 M40 M49 M58 M64 M28
Ecology Number of vaives counted....... .. 420 386 348 330 345 382 356 404 385 459 433
4,1 N. hustedtiana Salah +ecevves... 2.7 1.7 6.0
4,1,e N. navicularte (Bréb.) Grun. «eeeeevereciccaoranns Peereneeeens 14,3 + + 0.6 2.0 0.3 1.4 + + +
5,1,a N. obtusa Y. SM. sseerarsecevannaes Gereseseenainn [P . +
7.1,e,a N. panduriformis Greg. -ececsseensose arevassaansas Arerarsaienis . 0.2 + 0.6 3.0 1.2 1.6 0.3 0.4 0.5
3,1,e,a N. sigma (Kitz.) W. Sm. «.eo.. teveeneas D PN + + + + + +
2,1 N.800Tabilis HUSE. sovverrsrassns v eeerairiaas PRSP 0.6
3,1,e ¥. tryblionella Hantzsch srsrcercecrainresastarcnccscsnssesees 0,5 . 0.3 0.6 1.2
7,1 Opephoramam'na (Greg.) Petit rroserrcrctrcernoscanversresenns +
2,1 0. 1artyl HBrib, secessrersetsettertstiitaereriineiicinsense 1.0 0.6 1.2 0.3 0.3 1.0 1.1
7,1,a 0. pacifiea (Grun.) Petit «-ecevcereconcn. + 1.2 0.3 0.8 0.5 1.8 1.5
7,1,2 Pinnularia cruciformis (Donk.) Cl. +
7,1 Plagiogramma laevts (Greg.) Ralfs 0.6 +
7,1,2 P. staurophorum (Greg.) Heib. 0.3 0.3 0.7 0.5 0.9 +
7,1 P. vanheurckii Grun. «-+- 0.6 0.9 1.2 1.0 0.4
5,1 Pleurostigma affine Grun. -- oee 0.2
77,2 Podostira hormoides (Mont.) KULZ. «eessesseveccees PR PR 0.3
7,2_3 P. steliger (Baﬂey) Mann cerecanne Ceressessteraaesarenracarans 2,6 1.6 1.2 + 0.9 1.1 3.1 + + 1.2
7’2’3"‘ Rhabdonema adriatioum Kitz. <-orveesves Seemesssssmetasanansatrean + + + + +
7,2 ,am R. arcuatum (Lyngb.‘? Ag_) Klitz., +++2- sassirsean DR e + +
7,2 ,am R. minutum Kitz. ecoverrervsrccnsssas eseansnne PER IR vesraes 0.5 1.7 0.9 1.3 0.3 +
6,2,e,3,ps Rhaphoneis amphiceros Enhr. - 4.3 21.8 18.7 4.6 5.5 0.5 12.9 7.4 2.1 2.4 7.9
6,2,€,3,ps R. minutissima HUSE. coevscnnsreseosoassooaneansvassonnsans ceene 0.5 0.5 3.2 4.6 5.5 5.0 0.3 2.5
77,2 R. nitida (Greg.) Grun. eceeceoee . +
6,2,e,a,ps R. surirella (Ehr,) Grun. «--- . - 5.5 43.3 20.1 5.5 0.5 25.0 39.1 20.5 20.7 14.6
7,3 Rhizosolenia setigerd Brightwell «oseeesevsrennaroruonoasacsnee + + ¥ +
2,2 Rhoicosphenia curvata (Kitz.) Grun. eceereseesreecanineinieais 0.3 + + +
2,1 Rhopalodia gibba (Ehr.) MUTL. creecvsenmmnneisniieiieiciiisness +
4,1 R. gibberula (Ehr.) MUTY, crsevveconncnsonnsvanssencrascansesse + + 0.3 2.0 1.3 ¥
4,1,e R. museulus (Kitz.) MUTT. «eeeereeraronncnniectiisiiniinnininn, 0.3 +
5,1,a,ps  Seoliopleura tumida (Bréb.) Rabenh. ««.servrvrecncvenarinceenss 0.7 + + 0.3 + +
7,1 Seoliotropis latestriata (Bréb.) Cl. sservercesrnvicncviiannes, +
5,1,2 Stauronets amphiozys Greg. T T 0.6 0.3 0.5 +
2,3 Stephanodiscus astraea (Ehr.) Grun. var. minutula (Kiitz.) Grun. +
7,2-3,e,am Striatella delicatula (KUtZ.) Grun. «vecveeevsrnrcnnisnrasees 2.1 0.7
7,1 Surirella fastuosa EMF. ««sseeereerrecnontosnnrereonarconananns + 0.3 + +
5,1,a S. Gemma ENP. ~eocneroteneneinratenereanesensorsarnssosessnnns +
5,1 5. ovalis Bréb. +
2,12 S. ovata Kitz. 0.3
2,1,a 8. o. var. crumena (Bréb.) Hust. ..-.... +
6,1,am Synedra crystallina {Ag.) Kitz. +:es... + + + + +
2,1-3 Tabellaria fenestrata (Lyngb.) Kitz. - +
7,3,8 Thalassionema nitzschiotdes Grun, ++«. + + 0.3 0.3 0.5 + 0.2 2.3
7-6,3 7 Thalassiosira decipiens (Grun.) Jgrg. csseececvicecvecienaneass 0.2 0.3 2.9 3.3 0.9 0.3 0.3 0.4 +
6,1-3 T. excentrica (Ehr.) Cl. scecvecrrenainnrninnnen T 0.5 0.3 0.3 + 1.6
7,3 T. nordenskiceldil Cl. +eeeresotteeeaarnsnsescscssssssnesnanans 0.3 4 0.2
7,1,a Trachyneis aspera (Ehr.} C1. ovevvvnvnineinriienns, + 0.3 0.6 0.5 + + + 0.5
7,2-3 Triceratium alternans Bailey ««vvverecasnrnans fesereanianennan & 0.3 + 0.2
7,1 T. antediluviaium (ENr.) Grun. seveesicnentetinianennssoneanes  + + + + +
7,1-3 T. favus Ehr. «..... . + + + + + +
7,2-3 T. veticulum EWr, ceveerareicnnnen +
Indeterminata (Centrales) +:veseerssvossenrarosnnrnrennaiaenns 0.5
Indeterminata (Pennales) +eovvensn L U 1.1
(1) sensu LANGE-BERTALOT & RUPPEL (1980) Ecology: 1% number (salinity group): 1 fresh
(2) sensu VAN LANDINGHAM (1967) g gziizgfgxg
(3) sensu BROCKMANN (1350) 4 brackich
5 brackish-marine
6 marine-brackish
7 marine
274 number (habitat): 1 benthonic
2 epontic
3 planktonic
4 generally benthonic, facultatively
planktonic

e: euryhaline

a: aerophilous

am: ampotixenous

ps: pseudampotiphilous
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of taxa, especially from samples 117DB7/
M58 and M64, have not yet or only very ra-
rely been met with in Holocene Belgian
coastal deposits. This 1is the case for
Achnantes groenlandica, Cerataulus turgidus,
Cocconeis brittanica, C. clandestina, C. fluminensis,
C. molesta, C. scutellum var. speciosa, C.
quarnerensis, Grammatophora arcuata, Isthmia
enervis, Melosira sol and Rhaphoneis nitida.
Achnantes groenlandica and Grammatophora arcuata
are considered to be arctic species
(CLEVE-EULER) 1951-1955; HUSTEDT, 1931~
1959). According to HENDEY (1964),
Cocconels scutellum var. speciosa is probably
also a cold water form. Cocconeis brittanica,
C. fluminensis, C. molesta, C. quarnerensis,
Cerataulus turgidus, Melosira sol and Rhaphoneis
nitida are recorded to prefer warmer water
(CLEVE-EULER, 1951-1955; HUSTEDT, 1927-
1930, 1931-1959). Nevertheless most of the
diatoms mentioned may be found on recent
southern North Sea coasts.

BROCKMANN (1928, 1930, 1934, 1940)
studied Dutch and German Quaternary coastal
deposits and concluded that Eemian sedi-
ments could be distinguished from younger
deposits mainly by the absence of
Aulacodiscus argus and the presence of
Cocconetls debesi, C. quarnerensis, Endictya oceanica,
Stephanopyxis turris and Terpsinoe americana. Ac-
cording to KONIG (1953) however Aulacodiscus
argus is not completely absent from all
German Eemian deposits. So far the dia-
toms of only a very limited number of mari-
ne Eemian samples from Belgium have been
examined. CLARYSSE (1974) examined eight
samples of the Steenbrugge clay. In these
samples Aulacodiscus argus, a conspicuous
species present in almost all Holocene
North Sea sediments, is lacking, however
none of the other species mentioned above
are reported to be present. Aulacodiscus
argus is also absent in our samples 117DB7/
M49/M58 and M64. Of BROCKMANN's '"Charac-
terformen’ for the Eemian, Coceconeis quarne-
rensts was found in samples M58 and M64.
Cocconeis debesi was found to occur fairly
frequently in Belgian Calais- and Dunkerque
deposits (DENYS, -1982) and was thus not
considered. From this it can be concluded
that the lower samples of 117DB7 show a
certain similarity to known Eemian deposits
with respect of their diatom flora. Possi-
bly, the floristic differences between
these samples and normal Fladrian deposits
discussed above, may also indicate a pre-
Holocene age. A conclusion on the chrono-
logy of these samples based on diatoms
alone however seems as yet premature.

NOTE ON'THE STRATIGRAPHIC RANGE OF
Rhaphoneis nitida (GREG.) GRUN.

Until recently R. nitida was not
known to occur as a fossil (ANDREWS, 1975).
Nowadays the species is know from the ma-~
rine littoral of the Mediterranean and the
southern North Sea. VAN HEURCK (1896) ob-
served one specimen at Blankenberge, pro-
bably the only recent finding on our coast
as yet. In the last few years this species
was found to occur sporadically in deposits
from Holocene (DENYS, 1981) to Eemian age
(NIEMELA & TYNNI, 1979). It was also found
in sample 117DB7/M64.
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