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ABSTRACT; The stratigraphy and development of the Elbingerode Reef Complex 
(Harz M<OIlLIlItains) are presented in the light of oonOldont investigaJti<ms. The Elbin­
gerode .Reef Cotmplex, which developed on arrl isola,ted sUlbmal"tne volClIDic rilse 
within the Rhenish 'DrowgJh, disjplayts an atoll-lJke structure .0£ facies pattern. 
Correlations baSed upon canodonts indlcalte ltJhe an:set of reef grdw!tlh Un the Mid'­
dIe V'aoccus Zone and :ist diaIClwoinOlliS termination up to the Upper gigas Zone. The 
younger, posit-reef sediments r8!Illging IU!P to the anchoralis-latus Zone are 
l"€ICIOgI1ized a:s the lIleptunialn dY'kes and the pOC!keltJs witthilll ~he reef ca:rbanaJte's. 
The termilllation of reef formation illl the Elbingerode Reel 00mp1ex :iJS interpreted 
as result of 1lhe increasing subsidence of the sea fIlOOll". The conoc:lonIt d!iistributian 
within the reef carbonaltes i:s restricted rtp :the fOlt'e-reef faciels, but no c!le&' 
depth segu:egaUon of oonodOOil;s is Observed. Differellltilation of CA! va~ues within 

the Elbingerooe Reef Complex is Mso diJScuesed. 

INTRODUCTION 

The Elbingerode Reef Complex is situated on the flat upland area of 
the Middle Harz Mountains (German Democratic . Republic) , and it 
ocCUJPies an area ,0[ about 80 km! within the Blankenburg Fold Zone (see 
Text-fig. 1). The Elbingerode Reef Complex develQPed on an isolated 
su'bmal'ine volcanic rise within the Rhenish Trough of the Variscim. 
geosyncline (KREBS 1968, 1974). It holds a key position in the hist,ory 
of geological research 'of the HalrZ Mountains and in the interpretation 
of the paleogeographical development of the Central European Variscan 
belt, least -of all the Rheno-Hercynian Zan,e. 

The ·stratigraphical subdivision of the limestones of. the Elbingerode' 
Reef Complex is traditionally based on the distinction of the Midg,le 
Devonian Stringocephalus Limestone from the Upper Devonian lberg­
-type limestone. The term '''Stringocephalenbildungen'' was used for tlJ.e 
:first time by ROEMER (1843) in the sense ()f astrat1gTaphically in"'; 
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34 ARNOLD FUCHS 

dependent Middle Devonian unit. Later, KAYSER (1871) attributed it 
to · the MlPper part of the Middle Devonian, positioned · above the Ca,l.ceoJq, 
Beds of the Eifel Stufe, and oompaTed it with the limestones of Givet 
in Belgium. It was also ROEMER (1843) who introduced the term "Iber­
ger Kalk" with astratigraphic understanding the same as that of the 
reef limestones at Bad Grund in the Upper Harz Mountains. 

GDR 

o 
I .. 

Fig. 1. Location of the Elbingerode Reef Complex within the Harz Mountains; the 
BUlinken!bUll"g Fold Zcme is sthppled 

ROEMER (1855) recognized the upper Middle Devonian Stringo­
cephalus Limestone in the iron-ore bed only~ and he regaTded the whole 
reef limestone as the Upper Devanian. Further investigations (BEYRICH 
1868; KAYSER 1880; LOSSEN 1881; KOCH 1/395, 1898; ERDMANNS­
DqRFER 1926; ERDMANNSDORFER & al. 1930; ZOLLICH 1939) led 
to the 'l'estri(!tion of the Uppe.r Devonian area in the El'bingerode ~f 
Complex to a sm~ll arrea n~ar Riibeland. Becaus~ of the proi~lematjct:l.J. 
bases IOf tlleir ·defipitil{)ns, 'Path paleontological and lithological, the t~ 

PLATE 1 

1 ~ POOIIly oorited bioclalstlic f,loatstone ' with a'btmldalOlt fil"~ Of Orlaioids, re­
ceptaculitilds, and atrom~:im!; n-wm,..or~ bed; Middle-Upipel' vareu~ Zooe, 

, Ki'!>Ck:s'bein; po'l.ished ~iOI)., X 0.8 , ' 
2 - Graded biio-lithociastic fIloil1llsotone ovell"l1yi1lg pedod.dal wackestlOlne; 'note the 

large, shelil of, Sf;ringocephalu8 bUTtini; ~ck".1l'eef (lagOQnall) ffJJcies; lPoI"e-...,rot~-
, 4ilob~lp.tetv.W., S$w~l1a,:l, :mI~~; pol~ed ~oo, >< 0.7 
a ..;... Bii()~liJthoclastic - Il1idstane; t 'hedoiIiinant , Skeletal kag'ments are pieces ()if ta;­

bulates; ,fOr~.;.reef :llaeies; ARC. triangul4ris Zone, R:libebmd;PQlljsh~ 's~. 
X 0.8 
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ELBINGERSDE REEF CSMPLEX S5 

,the Middle Devonian Htringocephalus Limestone and the Upper Devonian 
IbergLimestone in the Elbingerooe C'Omplex can be usedI today ii1 ' fi. 
historical context 'Only. 

A:H O!m.odonJt~ples ~n4 ~tr~ ~~s !~ H2) ~e ~ j,q, ~~e col1ec.., 
tio.n of :the nep.a!l".tmimt of Geodogieai ScienCes, Ernst-Moritz-'Amdt Umversity of 
C;r~iiswald. ' ' 

GENERAL LITHOLOGY 

The Elbingerode Reef Complex is an atoll-like structllre that !has 
devel'Oped on a volcanic seamount. The substrate of the Elbinger.ode 
Reef Complex :is composed of various volcanjc and clastic rocks, e! g. 
keratophyres, spilites, and tufts. This unit, LoweT and/or Middle De­
vonian in age, was identified here by MUCJ{E ((973) as "Schalsteinserie". 
The oJde.st known sediments are the Wissenbach slates (Upper Emsian to 
EifeUan) cropping out within the, central part of the Brauneswnpf anti­
cline (BORSDORF 1971). 

An atoll-like structure 'Of the Elbingerode Reef Complex :is expressed 
by the caT'bona'te facies pattern. Its ' two main parts can easy bie'~ di­
spnguished: a central lagoon (back-<reef environment) and a seaward 
exposed reef talus (fore-reef environment) that surroundS the lagoon 
(Text-fig. 2A). The reef core has hitherto not been recogruzed, but it was 
PALME (1968, 1977); who interpreted some parts 'Of the fore-<reef lime ... 
stones 8E a reef ocxre, 

The f'Ore-reef facies ~ characterized by the predominance of pack­
and rudstones (PI. 1, Fig. 3) in additi'On to float- and wackstones. These , 
carbonates are unbedded and tb.ey cpnta~ vari'Ous bioclasts, primarily 
of 'maossive and dendroid stromatoporoids, t/llblllat~, and rugose corals. 
They 'Originated under high-energy ~onditi'Ons,as e~dences of intensive 
matrixoutwash:i:ng are commooly observed. 

The ' lagoiOIlal ' ,(back-reef) lim~stones a'1e medium- to thi.ck-bedded; 
laminated niudstones and gTai.nstQnes with pellets in addition to wack­
andpaC!ksliOnes. Typical features are stromatactis" hirdseyes, and laminar 
fenestral fa:bric. The mUidst'Ones often contain ca1cispheres, :l)orami.ni:f~ 
amphiporoids, and gastropods. Thick;..bedded lay~ display often graded 

PLATE 2 

1 - Mlodapic, fine-gl1'a!ilIled UthOOlastic packsltone; neptunian dYM within the 
back.;reef , caIl'IbOnaIDes of the pre-TotundiZoba Interval; Lower Calrbonifetl'ous, 
Elbingerrooe; jpo].ished seCtion, nat. size ' " , 

2, _ F'ine.,.gr~ , ~~~stoQe ~p.pr9l~lema1lic tlJJ>Uopn ~~~ ,~, 
, seveia,j. c!llJl)e'nt get!l~iotnS; '.so-~eq "H;o!Jll,~urant"-d~t; ~are-iI'eef 

, faCies; 'Anc. tT~7I,(i1./;Zari~ Zoh~ ,R,i1~~; ipP'li$leii ~9P,~.size ' , . 
3 - LarnilIIlated . mlorite; so,..calliid"Biirerifelsein""dejpCi61:t, oocun-q .aB a flssuTe ln~ 
- " iii.tmgWilthln' the -:for~~f ' iiJIIi~ ' of the- Anc. trianguZarisZOne; Fa:'; 

mennian?, Riibeland; polished seeticm, X 1.2 
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bedding and they probably represent tempestites (PI. 1, Fig. 2) .. Tlhe 
back-ll'eef limestones formed in a restricted and very shall'Ow environ­
ment in which emersion events occasionally took place. 

Due to the submarine exhalative or hydrothermal a'ctivity the basal 
part 'Of. caIibonatecomplex has been transformed into iron-ore beds (pI . . 1, 
Fig. 1 and Text-fig. 2A) of the Lahn-Dill type Olll the flanks of Schalstein 
volcanic elevations, whereas in the central part of the Elbingerode area 
sulphide iron-ores occur. 
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Fig. 2: A - Lithological units 'Of the Elbingerode Reef Complex 
1 - Schalstein series, 2 - iran-ore bed, 3 - eonodOOit beairing fore-!l.'eef ilimestones, 
4 - back-reef (lagoonal) :limestOlnes,. 5 - clastic rocks (CUIlm and Blankenburg 

Fold Zone) 
Note the pt'esence of the central lagoon surrounded by fore-reef environment and Schalste1n 

volcanic elevations 

B - Biostratigraphy of the Elbingerode Reef Complex 
1 - Lower-Middle Devonialn. (Scha'Lste.in 'SeIl'ies), 2 ......... Midd[e-Upper varcus Zone, 
3 - pre-rotundiloba Intervail, 4 - asymmetricus ZOIne, 5 - Anc. triangularis Zone, 

6 - Lower gigas Zone, 7 - Upper gigas Zone 
A - Elbiilgerode anJticline, B - Biichen'berg 8IIlticline, C - Braunetsll.llllljpf anticline, 

. . ' . D - Neuwerk 8I!lticline . 
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CONOOONT STRATIGRAPHY 

Based {)IIl. oonodont fauna: it was possible to date precisely the Elblnge­
rode Reef Complex, the development of which lasted since the varcus 
Zone .. up to the gigas Zone. MO!reover, younger sediments TangilIlg up to 
.the anchoralis.latus . Zone were reoognized as the neptunian dykes and 
the pockets within the reef complex. The conodont subdivision, however, 
i's here more general (cf. Text-fig. 3) than the standard conodont zonation 
(ZIEGLER 1962, 1965, 1971; ZIEGLER & KLAPPER 1982a; KLAPPER 
& JOHNSON 1980; JOHNSON, KLAPPER & TROJAN 1980a; JOHNSON, 
KLAPPER & SANDBERG 1985) estahlished foo: the pelagic facies, but 
it is more detailed than that given for the nearshore facies by SAND~ 
BERG & DREESEN (1984). The lower boundaries of the recognized 
cOIliodont zones axe placed always at the first ohserved appearance of 
the index forms. Other stratigraphically important elements are used to 
characterize the zones (cf. Text-fig. 4). 

The varCU8 Zone 

The varctLs Zcme, introduced by BISCHOFF & ZIEGLER (1957); has sub~ 

sequently been tPl"ecised by WJTTEKINDT (1965); ZIEGLER, KLAPPER & JOHN­
SON (1976), KLAPPER & ZIEGLER (1979), and CLAUSEN, LEUTERITZ & ZIEGLcER 
(1979). Accordingly, the base of the Lower varCU8 Zale is defined by the filt"ISt 
oCCUlITence of Polygnathus timorensis, because PolygnathtLs varctLs OCatl!I"S 6'OIIl1eWhat 
higher. The Jy.IiidtUe vaTCUS Zone starts wirtih Polgnathus ansatus alll.d the Upper 
varcu,s Zone wilth PolllgnathtLs latifossattLs. 

PELAGIC FACIES NEARSHORE FACIES REEF FACIES 

ZIEGLER 8 KLAPPER 11982) SANDBERG 8 
Belgium Elbingerode Reef Complex I Herz Mts 

KLAPPER 8 JOHN SON 11980) DREESEN 11984) MOURAVIEFF 8 
JOHNSON, at. 119800.1985) 

BOUCKAERT 11973) 
Conodont Zones Lithostrallgraphy 

Po. triangularis Po. triangularis ' Pa. triangularis post reef limestones 

..¥,!L 
Pelekys- 0 Upper gigas 
gnathus U 

gigas ~ s.L gigas 
planus -

L L L 
Anc. triangularis s.l, 

.Anc. triangularis Anc. triangularis· 

U U 
. . 

.t..i asymmetricus 
- reef limestones 

asymmetr icus Icriodus M asymmetricus 
- -

L I L 
Lm symmetricus 

ILowermost) 
dengleri L I disparilis asymmetricus 

hermami-cristatus ~ 
pre -rotundlloba 

Interval 
L 

U f------
- -..:..----- varcus -L 

varcus M varcus M • iron~re bed 
-

L L volcanic rocks 

Fig. 3. Comparisoltl of the 'COIllooant zOIllations established for the pelagi'C ami near­
shOll"e faoies with the 'COIllodont ,gubcllivisiOinS in the Il"eef face of Belgium and the 

Elbi.ngeTOIde Reef Complex 
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In the Elbingerode Ree:f ~ ~ M$ddie ~ Upper varCUB Zones have 
on;ly :been proved C<lIliclusive1y in the iron-ore bed. These stratigraph:ic units M'e 
i~ an the .bas.iJs of PfJIYllnathuB ansatuB, PoZ1I(1nath~ linguiformis we4cligei 
and IcrioduB brevis, the occ~ of which iUI lliniWd to the Mliddle OIl' U~ 
varcus Zone. Additionally, there am • poZygnathus timorensts, P. linguiformis 
klapperl, P. iinguiformis iingUtfdtfflts, P. varcus, P . o11dtinodo8us and Ozarkodt7i4 
sannetnanf, vihiOh however, ~ at stH[ higher levels. A dwtmg 01. tite dii'oIn-dre 
bed was poosilM In neurly an #aiOIeS (BuodbenJl;Jel'g antielill1e ~ 'i'ilnbicben, Neuvietlk 
antacline '8/t K.i'~ ~ Sch.6th, Elbingerode a.nticlllne 8It Ma:ndelho1.z, Bra~e­
sumpf antielill1e at Garkenholz QIIlId Ibe~il, see T~t-fig. aB). 

The pre-rofuridUoba InteJnl 

In .the Elbingetode Reef ~ex the pre-totundti6bd futervaI comprises the 
reef ~ Iyiing Q'bQ.ve the iJron .. ore bed and before the fimt ~ of 
AneyrodeUa retundiloba (base of file loo.wer a81immetr'du8 zone). 'lbUs, there is 00 
exact :lower, but only a defiJnjf;e upper ~imi.t OOIQ this is why therelCOgIldzed unit 
is termed as aJll :iIl1terval, and not as a COIllOdloot tZlOIle. The lower ~ of the pre­
-totundtlooa IiiiterVaIl must be plalced rill certaDnty iWithltnthe UIPIPE!'r varcuB Zone, 
as i,llIClicated by the oe,cumence of PoZygna:thus ZinguiformiB Zinguiformis, P. varcus, 
P. ovatinodo8Us, and P. timorensiB (cf. Text-fig. 4). A subdiviS'lon of the pre-ro­
tundiloba mtervail is not ;possible. An 'in~ of COIlladonJt ilrequeru:y totwaros 
tile toiP of thiS :unit lis :iiSUalJly ~b1e. The pte8ence of index ~ts of the 
he1mannf-cristatu &n.d QiSpMitis ~ has liet hiflherto )jeei:J: ProVed. 'i'iiiiS de­
fiCieOOy ma~ have pritnatiit EIOOlGgical 08:UiseS, beeiause the ~ fauna (for 
exainjple PoZYl1'1Ui'hi68 Zi1hitaTis) was very often obseiveEl. 'l1he pre-rotundiioba 
Interval, tlilij:~. (!8riI;aifl'iy mcludeis IfilJe.8e ~, eVenihough :thet, ooui[d root 
be ideIIltifielB. Sifflilai' situatdOi:i, was mentiOned by HUDDLE (1981), Who deSired 
a rede.fin:itiOlll of the zones between appeawame 01 polf/goothus 'iiatC1t8 a.n:d Anctlto­
della rotundiZoba. A lI.'ecognd.tkm of the dengZeri Zone (KLAPPER & JOHNSON 

Canada"! 
species 

Zones 
gigas Zone 

Lower 

~nc. tr iangularis Zone 

asymmetricus Zone 
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A - Southe:rm slopes of ihe Bode VIa·Hey at Rii'beial!1d, ItO show the boundary be­
tweelll asymmetricus :and Anc. triangularis cOInodont Zone:s ; .the mOIst famo us ex-

,posur·e.s are indicated: 1 - BaI'enfellSen, 2 - Hohlenr.esta w'anlt, 3 - P aviHon 
B - EXPOSiUT€,s od' f'ore-reef Jilm eSltollles OIn the nl()TthwelStern s lopes of Bielsienn 
at Riibel:ail1Jd; aIT.owed l's the ·outcrOIP of ithe post-reef liimestoll1€S of the Fa, trian­
gularis and crepida Zones (brachi,o'Pod limestone of R.oEMER, 1866; and "Kell-

wasserkalk" of BRANDES, 1869) 
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1980, JOHNSON, KLAPPER & 'mOJAN ,198Da) has only local significance in the 
EtbingerQde Reef CO!IlltPlex, beCause Polyunathius dengte;;i ociClm'stogetller With 
Ancyrodetta Totu'i1.dilobd, i.e. mueh hi;gher than the begirinirig oJ the ~1ligraplii.c 
range of this species. 

Remaiikable is the aparce oocU!l."rence of Panderonellina cf. , insita in two samples 
of reef ·Limest<l\lles ()! the Elbingerode Reef Oqmplex. ~~ charactell'istic 
eoo.OO<mts----~..,;et;ittidi~OOtt--iinteirva-r,---buf--WitNi !l:mited' s·ti ~aphie sjgnifi­
cance, M-8 ,Potygnathu8 dub ius, P. akltus,· P. W8bbi, P. decorsus, P. pennat1,'s, and 
IC1'iod,us symmetriou9. 'rhe pre;.rotu7tdilofnl InIteI1val cQtt!.respands to the lunulicosta 
ZO!ilie (phaiciCerii8- Stufe of H0u,sg, 1931» Of the' ammcmold chitohology. 

'.i'htr ast/mmetricu8 Zone 

The aS1fTl1HR,et1iicus Zone' iJs n1()l; ,mtbdivided in the ElbingeTode Reet CdmIPl6X, 
because its d~ts ate ~ oDly ID single' ou.tofotJs,:, TH~ [owet bOund8tY of 
the zone is defined. by the -tk-s1 occurrence at AncVTodelia TotundJl:aba. T-herelore, 
the ·}ower.molSJt asymmetriCt£8 Zone sensu ZIEGLlIDR (<1-9'71) d;s irne1l.l1d.ed Witltin the 
pre-rotundiloba lMe!tvail: .id the Elbqe'rxide Reef COmPlex. The species Ancll'rodella 
Totu7tdiloba appears together with- Polygnathus ovalis' at nearly t'he same [evel. 
It iJs .one of the most str.ik.i:ng aJIlId wident guide fOssils. The fi['st ooclirlrence of 
tlrlB species adlorws to dj,VIide tIhe reef complex into an older part (wilthOlut further 
subdi:Vjsioh), ami a: YOUJnger part where severail conoooot zones- aJre recognized. 
The lPOOticUlU ~ui'de cliatacte!i" of, Anci/rod-ella rotunii'iloba WIllS aaso- pointed out 
by COEN & COEN-AuBERT (1971), OOEN (1912), KLAPFER (1985) and FEIs.T 
& KLAPPER (1985). 

The -UtPPeI' booodary of the WIle 1s marked by trhe fi["st occurrence of AncYTo­
gnathus triangularis. Moany species of the genusPolygnathus OOOIllt'TIing within <the 
pce-rotundiloba futerval Il'ange into this WItle. 

The A7Ic. tria7lgularis ZQne 

The Anc. triangularis Zcme can be need unambiguously at Riibeland (Text­
-fig. 5A). This zone jJS defined by the a;pPOOll"ance of Ancyrognathus triangularis, 
whilSt lits ~ boundary isIXl.llXked 'by the fixst ooCtiJrrence of Palrnatolepis gigas. 
The' tS,peCies Palmatolepis sub Tecta. .(Pl~ 6, Fjg.s 1;-13) is aIIl. additiona:I iffipOli"tam 
atttd most :ilreqUeM eonooon:t element withiln this zone. 

The -gtgas Zone 

The youngest fore-reef olimestones Il"epresent the gigas Zone. Thus, it seems 
that the terminaltion of ,the reef growth ilIl the ElbiDgerode Reef Complex took 
place m ,this very Zone. This ZIOtle was r~ at RiibelOOd (Bielstein) and on 
the oOoc,thern LIa!nk of :the' Brauneistunpf arntiICline .(V,olkmaii.'skel'ler) and south of 
Elobingerode (Text-fig. 2B). At Riibeland (Text-fig. 5B) it 08iIl be divided ilIlto the 
Lower and Upper gigas Zones 'based on the aweaTla!Ilceof, Palmatolepis gigas and 
Ancyrogncithus asymmetricUs, respectively. We species palmatolepis linguiformis 
b.as hitiherto nat been observed. It is SUpposed, Ihowever, that the UpPer gigas 
Zone cO!lll!Prises ,the ' Uppermost gigas ZOne Se'!llSU ZlEGLER (1971). 

The post-g£gas Ihterval 

It ·seetnm that there is no Isj,~ificant ,stratigraphic gap between the :reef aJrlid 
the poo1;-;reefsediroeIlltatioh in the ElbmgerOde Reef Complex. CQn.odonts cha­
raCt.erlstic of ailil conooOnt IZOnes proposed fot pel6gi:c Iri!ailJm since the Pa. trian­
gularis Zane up to the anchoralis-Iatus Z;O!Ile (cf. SANDBERG & at 1978; LANE, 
SANDBERG & ZIEGLER 1980; ZIEGLER & SANDBERG 1984) were found in the 
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~-reef~im.estQnes. None of tlhese zones, however; call?- be traced ,~ately be­
cau~th~ c~dontsoocur as ~ixed :fatuna,s in the Illepbunian dykes and P<>c!kets 
wiothin the reef body (Text-fig. 6) •. 

;POSITION OF · 'l:'HE MIDDLE/UPPER DEVONIAN BOUNDARY . 

The boundary 'Wa5 placed i!n. the intervaI of the ZunuZicosta Zone at" Pharci­
ceras Stufe (HOUSE 1985) of the ammonoid cMonology. There were no sig;n:iJficanit 
priorities fur a decision a;boutits positiOll'l. The bracb:iqpod StringocephaZus burtini 
WalS used as a 'guide fossil far !the Midd~e Devon:ian already some deoades before 
FREeH's (1888) definition of the base of ZunuZicosta Zone aIS the Middle!Upper 
Devlonian 'boundary. 1lll/POlI'tant oontribultioos an rthis problem were presented by 
HOUSE &ZIEGLER (1977); ERRERA, MAMET & SARTENAER (1972); KffiCH­
GASSER (1970); KULLMANN & ZIEGLER (1970); BENSAID (1974); UYENO (1974); 
ORCHARD (1974); NORRIS & . WENO (1981), and FUCHS (1985b). ZIEGLER & 
KLAPPER (1982a) prqpooed the dispariZis ZOne as a bouIIldary matriker, whereas 
'BULTYNCK {1982) cOI1S'idered the AncyrodeZZa binodosa - AncyrodeZZa rotundiZoba 
rotundiZoba transition aIS a datum-level fooo the cOII"relati'Olll of :bhe Givetian/Fra.s:riian 
boundary. At 'last the lUGS Su~ on Devonian Sbratig:nla>hy designated 
.the base of the Lower asymmetricus Zane as the Middile!UlPPer DeV'ODian ooUlIldall"Y 
(ZIEGLER & KLAPPER 1982b, 1985). 

Ln the Elbingerode Reef COIIIlPlex the MiIddle!U;pper DevonJian boundary CaIn 
only !be re~ed in the peripheral fO!l'EHreef limestones (cf. Text-f.ig. 2B) basing 
on the appeal"ance of AncyrodeZZa rotundiZoba. An additiooal ,guide for the reoogni­
tion of this boundary here is the ~ance of PoZlIgnathus ovaZis. 

P ALEOECOLOGY OF CONODONTS 

In the Elbingerode Reef Complex visible is a Telation between 00-

nodont distribution and particulM' facias. In fore-reef limestones the 
representatives of the genera Palmatolepis, AncyrodeUa, Ancyrognathus, 
Polygnathus, and Icriodus occur together in nearly all samples. Their 
frequence is sporadic because the high rate of sedimentation caused 
a dispeTSal of cOlIlodont fauna. An average quantity of 6--8 kg fore­
-r'eef lirr.estone per samp~e has yielded 1-10 oonodont elements. More­
over, in a'lmost all samples the platform elements outnumbered the 
ramiform ones. Contrary to the fore-reef limestones, the back-reef 
(lagoon-al) cM'bonates yielded no oonodonts, although more than 1000 kg 
of :rooks were dissolved. 

The general distinction between conodont-bearing ~md conodont ... devoid 
paTts of the Elbingerode Reef Complex demonstrates that oonodont 
animals irespond very sensitive:y to water energy processes as turbulence 
and wave /ilgitation that .occur in the passage between the peripheral 
fore-:-reef envirorunent and the screened lagoon. The present . study shows 
that the conodonts can be used, in the Devonian reef complexes, as in.­
dicators of the pe:ripheral seaward open-marine reef flanks (fore-1I"eef). 

A series of discrete factors controls the conodont distributioo . (hyciTo­
dynamic differences, currents, variations of · salinity, temperature, and 
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bOttom 06tnclitions) and · rri~y· effect a · depth segregation. SEDDON & 
SWEET (1971) proposed a biofacies model of C'Onodont depth segregation 
(cf. a:so DRUCE 1973, 1976). It was recently tested by NICOLL (1984), 
who did not find any clear depth segregatiOin .of conod'Onts occurring in 
the Devonian reef complexes in Australia. Similar to that is the distribu­
tion .. of cono:1ont fauna in the fore..,reef limestones of the Elbinger0cle 
Reef Complex. 

The lack of clear depth segregation in the Elbingemde Reef Complex 
was attributed by the author (FUCHS 1985a) to the different relief 
angles of reef located on the epicontinental a:reas, and those situated 
on isolalj;·ed volcanic rises within the Rhenish Trough of the Variscan 
geosyncline. Steep angles of the reef flanks on isolated volcanic rises 
caUlSed iliat the depth 'Ziones were much n8J1'~ower than .the sampling 

. intervals. 

CONODONT COLOR ALTERATION 

EPSTEIN, EPSTEIN & HARRIS (1977) experimentally produce:! the 
cololr alteration of cCcrlodonts to prove dependance of conodont color 
UpOll1 the degree of metamorphism. An application . 'Of this method to the 
paleogeothermal studies was demonstrated foQf exam?l,e by BELKA (1982), 
LV'TKE & KOCH (1983), and GAGIEV, GREVTSEV & IVANOV (1983). 

In the Elbingerode Reef Complex the conodonts :f!roon the fore-reef limestones 
and from 'bhe moot of post-!l'eef CIlU.'Ibanatoo have CAI values between 4 and 5. 
Some conodonts in the iron-ore bed, however,show CAI values IllS 5 up to 6. 
Higher vailues of CA! (5-6) are exhibited also by oonodoo:tls of mixed faunas from 
the Lower Carboniferous nepturuan dykes C'O!Iltai!IlilIlg elements f:rom the asym­
metricus Zone/?pre-rotundiJ.oba Interval UIP to the anchoralis - lMUs Zone. 

The CA! values .of thefoz"e-!t'eef limestones (4-0) are COIlJSidered as an effect 
of burial caused by the Var.i.slca.n orogeny. The Ellblingerode Reef Complex h81S 
been <!QVered 'by :fJlysch and early molasse seddments. Duration of burial can be 
declared of a'bout 20 m.y., i.e. the ,period between the intense sedimentation of 
graywacke (cu Ill; see WEYER 1968) and the terminatiO!Il of molasse ~osition 
(Gri'llenber.g Beds of WestphaUan D). The CAI values of 4 uip to · 5 were ailoo 
observed by LOTKE & KOCH (1983) in the western part of the Hall"Z Mountains. 
They estimated temperature values of about 200°C. It seems that :the fore-reef 
limeSltones of the Elbi!Il,gerode Reef Complex have been heated to a temperatUil'e 
of about 200°C, and 300°C :is considered 8IS a maximum temperature, 

A higher degree of metaanOiI'iPhism ev.idetnced by CAI vaUues of 5 lllP tOo 6 mUlSt 
be arttributed to local the.rmal causes. This is because Sl\lch srnaH local a!IliOmalies 
in CAI vaUues cQlUQd not · res41,lt fTom a higher geothermail gradient in such places. 
Thus, it seems that the higher CA! va·lues y:i.elded by some oonodonts ID the iron­
-are bed &'e due to the thermal influence. These rocks have been heated over 
300°C;:, !Jut it i·s ~possi:ble to give amo;re precise tempera~ value. NICOLL 
(1981) stated high CA! values in Devooialn carbonates in AustraUia of the na!l'.row 
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contaot mne (1 m) of a volcanic plug and he determined a temperature of about 
600oC. 

The neptuni&nr dykes and non-filled fhssUi'es within· the' Elbin:gerode 
Reef Complex may have served as ascent paths f(no aJggressi.Ve lhydr<J..o 
thermal solutions, oompaTableto those described byCLAUSEN, HATTON 
& STADLER (1985) f:z;om the Rhenish Mountains. The ascent of the 
thermal springs is thought to have occurred post-reefogeneticaIly and 
pre;..oroge:netically. An: initial moment happened immediately before: the 
flysch stage~ which can be compared to an Otogenic act. During migra­
tion of hydrothe.l'mal sOlutions the fissure· walls and external parts of 
neptunian dykes subjected to the greatest thermal ihfluence, and in 
consequence the conodonts with different· CAI values can OCC\ll1' together 
in one sample from these dykes. Such phenomena within the Elbihgei'ode 
Reef Complex are recognizable exclusively in all neptunian dykes Con­
taining Lower Carboniferous mixed faunas (cf. Text-fig. 6), but they 
never occur in the older neptunian dykes of Famennian age. 

0 

"0 

QJ 

X .-
E 

~ 0 

~ 2 en 
e 

o . .!! 0 

£ 
en 0-

8. x 
QI 

il E! 
"tJ ./!!. 

f. I :~ 
:3 t: ~ 

- '. -' -" I n [l r'----" 
I 1.1 I I ,I, 

'. I I I' I , I , 
, . ..;.......,...:-,,--:-1 -f I, , I I I 

t----;...,. .......... ....;.~I' r, I , 

cj 
a. 

u. 
gigas 

L. 

Arlc. 
triangularis 

asymme-
triclls 

/' 
I, ,,', 

\ " 

\ 

I '" /" 
/" ~ 

I 

,g ,g 
0 i .9 0 
iiI "0 
~ . ~ 

:J 
"tJ 

...i en 

\ "reef ,,/ \ ' 
.~~ /. . / 

,g ,g :j 
0 '00 I 

g ..9 00 m :J -5:2 0- n ~ :J "0 :;:;2 
"tJ e 0 enQl 
:j 0 ...i fJl .. en ._ 0 

'--~ rotundiloba, \ '/ l i me s ton e ."-; 
. Interval,/"· "'" '\. 

I 

.!!! 
0 en .. 

i ~~ 
go 

~ 0-

. . .. ~ / 
--u-----------~--------------

varcus M: " i r 0 n - 0 r e bed . 

\ 

Fig: 6; Geni!iraIil'l.ed stretigtaphi(!' !Scheme ' of the reef a1hd post'-reef deposits of· the 
Ellmlge.rode Reef COnlpl~x; . note.· diffeir«lttiOlruiil dilSt:i'I1bu,.tiotf of De!Pf;unial:i dy.kes, 

different · !in. age; . within, 1Ibe reef C'IlIrbOMtes 



;ELBINGERODE REEF COMPLEX 

DEVELOPMENT OF REEF STRUCTUR.E 

In the ElbingerQde area, the intense initial volcanic activity started. 
in th~ lower part of the Middle DevooialIl. and it continu~ until the 
Givetian (MUCKE 19'73). As a result, se'veral ,submarine elevations have 
formed: Their bathymetrkally exposed position was a prerequisite for 
the start of ,carbonate sedimentation and settling 'Of reef bUilders. The 
reef growth in its ftrst stage~ however, was occas~onaliy stOPped due 
to repeated short-persisting v:olcanicevents causing an increase of su­
spended matter. Moreover, the submarine-exhalative or hydrothermal 
activity transfotmed the detrital carbonates irito iron-ore beds. All 
cOnodont...Jbearing samples of the lroo-6fe beds are neariy isOChronous 
in age (Middle to Upper vd/teus Zone). The 'onSet of the undisturbed Teef 
growth took place ina later time of the Upper varcus Zone (Text-fig. 6). 

The Elbingerode Reef C'Omplex is developed as an <l!toll-Itke structure 
al'loUnd the BraUlllesumpf and the ElbiIigerode anticlines (see Text-fig. 2). 
There is a distinct differentiation between fbTe-reef carbOnates fOll'niing 
the flaIllksand the back-reef (lagoonal) limestones covering the central 
part of the structure. The thiCkness of limestones in the central lagoon 
is estimated as about 500 ID. These very shallow carbonates fill up a 
depression sunrounded 'by a rim of volcanic elevations. LANGE (1973) 
inte'rpretedthis structure a$ a collapsed caldera. Contrary to that, 
MUCKE (1973) explained the greart thickness of carbonates as a result 
of compaction of volcanic tuffs and synsedimentary subsidence of the 

,lagoon hottom; and this is supported, finst of all, by .only shallow-water 
chaxa<lter of carbonates. Although a'ny conodonts have not been found, 
these' back-reef limest>Ones are regarded as not younger as the asym­
metricus Zone. This is because that in some places the lagoonal carbonates 
are covered by fore-reef limestones (of the asymmetricus Zone) that 
all.ow to determine the decline of shallow-water deposition. 

The thickness of the fore-reef Limestones ranges from 200 to 300 m 
in the Rubeland area but to the east and to the west a tendency to 
a considerable decrease in thickness is noted. The oonodont data indicate 
that the fore-reef limestones cover the time span :from the pre-rotun­
diloba Interval up to the gi,gas Zone, Thus; they constitute an equivalent 
of the Iberg fades in other parts of the Rheno-He:rcyruan Zone. The 
str&tigraphic results obtained in the Rubeland area demonstrate also 
a spatial nature of the fore-xeef carbonates, as the call'bonate bodies are 
lenticulaT in shape and they dis;play OIl onion-peel strucruxe(Text-fig. 2). 
According to GEISTER (1983), the omon-peel structure evidences an 
unambiguously transgressive character of the reef development which 
resUlted fu-om a rapid so.bSiderice.This is a reason that sllch reefs all"e 
also called the "drowned reefs". The r.api:d subsidence 01 the sea floor 
or a sea-"level riSe surpaSsed the rate 'Of teef.;;groWth and led to the 
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characteristic onion-peel structure, and in the final stage to the death 
of reef builders. 

The reef growth hqs ceased not ~ynchronically withi:t;, ,the Elbingerode 
Reef Complex. At the Biichenberg and Neuwerk anticlines (Text-fig. 2B), 
the reef growth had already stopped in the pre-rotu,ndiloba Interval and 
the lower Uppe,r Devonian pelagic post-reef liniestones followed the 
reef Limestones 'or the iron-ore bed (cf. WEYER 1960; SCHIMANSKI 
1960, 1969; REICHSTEIN 1960a, b). The reef development on the flanks 
of the atoll, however, carried ()iI1 up to the Upper gigas Zone. 

Time . of termination of the reef growth in . the Elhingel'ode Reef 
Complex cerresponis to the werldwide death of the De'V'Onian reefs in 
thegigas Zone (cf. BURCHETTE 1931; EDER & FRANKE 1982;.JOHN­
SON, KLAPPER & SANDBERG 1985; HOUSE 1985). The transgressive 
character of the reef growth and the succession 'Of pelagic post-reef 
limestones following the reef development indicate that the terminatio.n 
of reef fermation in the Elbingerode Reef Cem,plex was caused by an 
increased subsidence 'Of the sea floor. 

CARBONATE POST-REEF SEDIMENTATION 

The post-reef deposits covering 'Originally the Elbingerode Reef Com­
plex have been removed during the post-Variscan erosion. They are 
only preserved as neptunian dykes and infiJlings of pockets within the 
reef carbonates (Text-fig. 6). The or.igin of fissmes and cavity fillings 
is still not quite clear. Most probably, the 'Opening of fissures was caused 
by pre-orogeruc tectonic events or by a differential settlement of reef 
complex. But reef sediments must have already been early diagenetized, 
because pest-reef deposits fellOlW with little hiatus in cavities and fissuxes. 
For example, there are fissure fillings 'Of the asymmetricus Zone in the 
limestones of the pre-rotundiloba Interval (at GarkenhoJz) and fissure 
fHlings of th€ Uwer gigas Zone within reef Limestones of the Anc. 
triangularis Zone (at Riibeland). 

Macrofauna, primarily brachiopods 'Occur abundantly in the pockets 
but they are neve[' found in the neptunian dykes and fissures. Com­
monly, there appears a layer of fibrous calcite at the margin of the 
fissure. There are several types 'Of inf.illings of the pockets and neptunian 
dykes in respect to their age and lithology. The most significant are 
characterized as follows. 

BRACHIOPOD LIMESTONE. This Uthdlogy coo.tai:ns a very rich brachiOjpOd 
fauna and it ooours as cavity and pocket fillings in the fore-;reef lim€lstones of 
the gigas Zone at Riibeland (Text-fig. 5B). The brachiQPOd limestone represents 
the e8ll'liest kInOiWlIl pOISt-reef de:po.sitiOlIl. OOlIlodont fauna is ilruiica<t:i'Ve of the Pa. 
tTiangvJaTis Zone. Within these iimest10lnes the FmsnianlFamennialll boundary as 
defined by HOUSE & ZIEGLER (1977) arul DRESSEN, KASIG, PAPROTH & 
WILDER (1985) woUlld be situated. P.resumably, in this Lithology axe conta:i4'led 
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the brachiopod fa'lllIl&S with Spirifer verneuili last m.entioned by ROEMER (1866) 
from the "Kalk:p1ateau south of RUIbe1amd". 

LAMINATED RED Aim GREY MICRITIC LIMESTONES. These are the so­
-cal~ed "Biirenfelsen" deposits (Pl.. 2, FLg. 3) OOCUl'l"mg within the fOIre-reef Jime­
stocn.es of the pre-rotundiloba InterWil !\lIP to the gigas Zone. They Me COIIIljpQl'able 
to the "RotpeHte" of the RheniJs'h Slate Mountains (cf. SCHNEIDER 1972, 1977; 
KREBS 1966, 1008, 1969) and to sediments of the Illeptunian dy(kes iIll tlhe Holy 
Oroos Mountains (cf. SZULCZEWSKI 1973). PALME (1968, 1977), however, used 
:for them the term "Milchkalke".On~y a few samples contamed 1'aIl'e oonodonils 
of Famerunian age, and the lacik of cOIllodonts can be ~pliained by hyd['odyrnamic 
sorting. The cavities and fissures ware fi11ed wiith calca!l'eOUS m.u.d tralnSiPOl'ted by 
CtWre'Ilts alIld the conooOlllts with a high lSPeCifIic weight were oonOOIllbrated fill. :the 
ooar.se flraction a:nd are absent in. t'he fine mud. 

FINE-GRAINED AND MICRITIC LIMESTONES. This lithology fins the 
fLsSU!l'es ,within the pre-rotundiZoba Interval up to the gigas Zone. Part1oo1ar dykes 
belO1llg either to the creptda Zone, or to rhomboidea, or even to the marginifera 
zOne. One lithofacies type !Ls of speciail. . iIllteresrt beoa'l.1lS'Ei of its iocaUirty (Biel.iStein) 
and Uthology ocmresponding to the KeUwa&seI'~imestone of BRANDES (1869), who 
deser.Lbed \Such limestones from the plateau south of hte Bode va!J.ley at RiiibeIand. 
SCHRIEL Wl54) !believed that fuj,s ou1;c['OIP was destroyed, because neither 
ERDMANNSDORF1ER (1930) nor WLLICH (1939) mentioned iIt. T·hese Q['e bladk, 
!llI&'ly !Shales with limestone :noduIes. TheoonodKmt :iLn.vestigations ex!hi'hit, h'Owevar. 
that the mall'ly matTix 'belongs to the crepida Zone whereas the limestone lllooUlles 
are bodies of ~ limestones of the gigas -Zone. Thus, j,t is Illot a real equi,valent 
to the KeHw&ssiel' limestone. 

ALLODAPIC LIMESTONES AND MICROBRECCIAS. These [ithologies BlI'e 
graded litoo- a'oo biJoclastirc packsrtones (Pl. 2, Fig. 1) occunilng !Within the pre­
-rotundiZoba Interval and the asymmetricus Zone. They contain very rich oonodoot 
mixed faUlllQ'S cover:ing .tlhe rt.ime SlPIln from the asymmetricus ZOIlle!? pre-rotundiZoba 
Interval to the anchoralis-Iatus Zone. 

PALEOGEOGRAPmCAL REMARKS 

The ~eater part of Devcmian reefs was situated in shallow ar'eas 
(Rhenish Slate Mountains, Holy Croos Mountai'IlS, Moravian Karst, 
Australia, North America). The paleogeographic position of the Elhinge­
rode Reef Complex that develQped on the volcanic elevation within the 
Rhenish Trough, is quite different. Therefore, the depositionaJ. histMY 
of the El!h:iIl!gerode Reef Complex can ,only be compared with a few reefs 
of the Variscan belt (for example with the reef of Langenaubach in the 
Rhenish Slate Mountains; see KREBS 1966). • 

Within the Rherush Trough, the reef development tenninated by 
drowning due to increased epirogenetic subsi:dence of the sea · floor (cf. 
FUCHS & RUCHHOLZ 1985). The volcanic rises topped by reef 
structures persisted there .as subm~rine elevations still during the Early 
Ca.rboniferous (cf. RABIEN 1956, WEYER 1981). The increasing sub­
sidence of the Trough led to the relief steepen.ing at fl~ 'Of the Trough 
and caused an increase ,of clastic sedimentation. The shelf reefs may 
have died due to water pollution (increased suspended matter) with'Out 
any significant raising or lowering 'Of the sea floor 'Or sea level. The 
onset of elasticsedimen,tation (flysch stage) took place .at the margins 

r------
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of the VariBcan geosyncLine in the lJ pper Pevom~p., whwe~~ the iIlIl€r 
Rheni§h 'l'r,ough was reache-cl by flYl'Ch ~~e:r:tts Ilot e~rUer than in 
the Lower Carbo.:r:t~fero\1.s. . 
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1,3 - AncyrodeUa alata GLBNISTER & KLAPPER, 1966; from Riibela:J1Jd, 1 _ 
X 50; 3a - tmper vjew, X 40; 3b - dower view, X 40 

2 - AncyrodeUa rotundiloba (BRYANT, 1921); flrOm Riibeland, X 40 
4 - Ancyrodella rugosa BRANSON & MEHL, 1934; from Rtibeland, X 30 
5,7,10 - Ancyrodella nodosa ULRICH & BASSLER, 1926; fTOIffi RUbeland, 5 -

X 35; 7 - X 55; lOa - upper view, X 40; lOb - loweT view, X 40 
6 - Ancyrodella ioides ZIEGLER, 1958; from Rtibe1and, X 70 
8-9 - Ancyrodella curvata (BRANSON & MEHL, 1934); fir'Om Rtibelaifld, 8 - X 70; 

9a - upper view, X 50; 9b - l'Ower vliew, X 50 
All upper views, except as noted 
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Ancyrognathus triangularis YOUNQUIST, 1945 

1 - from RUbelaJIld, in upper (la) aJIl-d 'lower (lb) views, X 35; 2-4 - from Riibe­
land, X 50; 5 - from RiibelalIld, X 40; 6-1 - Nom Riibeland, X 70 

Ancyrognathus asymmetricus ULRICH & BASSLER, 1926 

8 - Nom RiibelalIld, in upper (8a) and aower (Bb) view!S; 9 - fr·om Elbingerode, 
X 50; 10 - from Riibeland, X 30 

All upper views, except as noted 
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Palmatolepis proversa ZIEGLER, 1959 
1 - froOm Rubeland, X 25; 2 - from Ru'beland, X 40; 3 - f.rOffi RiibelW1.d, in 
uwer (3a) land lowe:r ~3b) view.'>, X 60; 4 - ir.om RiibelW1.d, in .upper (4a) alnd [ower 
(4b) vieWlS, X 60; 5 - from Rii'beland, X 35 

Palmatolepis sub'recta MILLER & YOUNGQUIST, 1947 
6 - from Riibeland, X 55; 7 - fTom Riibelatnd, m upper (7a) and :!IOWeT; (7b) view.s., 
X 55; 8 - from RiibeltCllnd, X 35; 9 - f.rom Riibelall1id, X 40 

All upper views, except as noted 
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Palmatolepis sub1'ecta MILLER & YOUNGQUIST, 1947 

1-2, 5, 11 - from Rlibeland, X 55; 3 - from Rubeland, in upper (3a) alnd lower 
(3b) views, X 55; 4 - from Rubelano, X 35; 6 - fTom Rubelaoo, in upper (6a) and 
lower (6b) vreW'S, X 35; 7, 13 - from Rubeland, X 40; 8-10, 12 - fTom Rtibelan d, 
X 65 

All upper views, except as noted 
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1 - Palmatolepis punctata HINDE, 1879; from Riibeland, X 25 
2 - Palmatolepis hassi MULLER & MULLER, 1957; fr·om Riibeland, X 55 

3-9 - palmatolepis subrecta MILLER & YOUNGQUIST, 1947 (unicornis trend); 
from Riibe'lalllid, 3 - X 40; 4-8 - X 65; 9 - in UpPelf .(9a) aI!1Jd }ower (9b) 
V;i€WlS, X 40 

10 - Palmatolepis gigas MILLER & YOUNGQUIST, 1947; fr.om Riibelood, X 40 

All upper views, except as noted 
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Palmatolepis transitans MULLER, 1956 

1 - from Ga:r.k:enholz, irn upper (la) an d l-ower (lb) vieWis. X 40; 2 - from 
Riibela1~d, in !\.ljpper (2a) land 1o,weIl" ~2b) views, X 55; 3 - from Elblin;ger·ode, X 70; 
4 - from Eggerode, :in UJP'PeIl" (4a~ arnd l'0lweIl" (4b) views., X 40; 5 - from GaJ:'ken­
holz, in upPer (5a) and lower (o5'b) v iews, X 70; 6 - fJ:QIffi Riibelalll'<i, X 55 

All upper views, except as noted 
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Polygnathus ovalis ZIEGLER & KLAPPER, 1964 
1 - f.rom Rtibe'land, juveniLe. :s;pec.iillloo, X 115; 2 - from Rtibeland, !in uwer' (2a') 
aIIld lowelI' (2b) views, X 70; 8 - from RubelalJ1Jd, ID upper '(8a~ antd lower (8b) 
views, X 70 

Polygnathus asymmetricus BISCHOFF & ZIEGLER, 1957 

3-4 - fil'Om Riibela:nd, X 70; 5 - kom Egger·Oide, X 70; 6 - k'Om Gaa:k·enhOilz, in 
upper (6a) alnd [ower (6b) views, X 55; 7 - from Riibeloall1;d, X 40 

All upper views, except as noted 
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Polygnathus ovalis ZIEGLER & KLAPPER, 1964 
1-3 - from GaTlkenholz, 1 - X 60; 2 - juveniHe specimen, only ;lower view, X 90; 
3 - m up,per (3a) and lower (3b) views, X 80; 4 - fu'om Riibeland , m upper (4a) 
and lower (4b) views, X 45; 5 - £Tom Riibel-and, 'm upper .(5a) and lower (5b) views, 
X 80 

.Polygnathus dengleri BISCHOFF & ZIEGLER, 1957 
6-8 - from Gark.enhO[z, 6 - ID ,upper (Ba) and aower (6b) vdews, X 80; 7 - X 60; 
a - X45 

All upper views, except as noted 
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1 Polygnathus ct. deng!ert BISCHOFF & ZIEGLER, 1957; from Garkenholz, in upper (la) 
and lower (lb) views, X SO 

2-3 po!ygnathus deng!eri BISCHOFF & ZIEGLER, 1957; from Riibeland, 2 - in upper (2a), 
lower (2b) and lateral (2c) views, X 60; 3 - in upper (3a) and lateral (3b) views, X SO 

C-I Po!ygnathus linguiformis weddigei CLAUSEN, LEUTERITZ & ZIEGLER, 1979; 4 from 
Neuwerk, X 60; 5 - from Biichenberg, X 45; 6 - Ibenklippen, X 60 

7-1 Polygno.thus linguiformis k!apperi CLAUSEN, LEUTERITZ & ZIEGLER, 1979; 7 from 
Ibenklippen, in upper (7a) and lower (7b) views, X 60; S - from Neuwerk, in upper 
(Sa) and lower (8b) views, X 45 

All upper views, except as noted 
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1-9 - Polygnathus linguiformis linguiformis HINDE, 1879; 1-2 - f<rom Neuwerk, 
X 35; 3 - fram Ne uwetk, X 60 ; 4 - from Volkmall'skelier, X 45; 5 -
froOm Man delholz, X 30; 6-7 - from Ibenkli!PIPen, X 35; 8-9 ~ f lfom Bli­
.ehenberg, X 35 

]0-11 - Polygnathus limitaris ZIEGLER & KLAPPER, 1976; 10 - f'l"om Rlibelan d, 
X 60; 11 - from Homberg, X 45 

12 - Polygnathus d . xylus xylus STAUFFER, 11940; fT.o.m Biichenibe'l"lg, X 75 
13 - Polygnathus varcus STAUFFER, 1940; fTom Ga<rkenhalz, X 60 

14-15 - Polygnathus t imorensis KLAPPER, PHI LIP & JAC'KSON, 1973; 14 - f.rom 
Bi.i.'ehenber·g, X 45; 15 - :ftoom VollkiffiaifSke l1er, X 45 

All upper views, except as noted 
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1-3 - Polygnathus alatus HUDDLE, 19'34; 1-2 - from Garkenholz, X 60; 3 -
f.rom Rtibeland, juvenile s!pec.imen, X 90 

4-5 - PoZYgnathus aZatus HUDDLE, 1934 (webbi trend); from Riibelall1!d, X 60 
6-7 - PoZygnathus webbi STAUFFER, 1938; 6 - flfom Riibeland , X 60 ; 7 - f rom 

lill'bil!1g€Xo de, X 60 
8-10 - PoLYgnathus pennatus HINDE, 1879; 8 - f l"'OIll1 RiibelaJl1d, X 45; 9 - fJrom 

Garkenholz, X 60 ; 10 - flfom Rtibella!l1d, iIIl upper (lOa) and lower ( lOb) 
vi,eWls, X 45 

11-12 - " ooI1oidont pearLs"; f rrOilll Riibelam:d , 11 - X 60; 12 - X 75 
All upper Views, e~cept as noted 
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1-2 - Polygnathus ovatinodosus ZIEGLER & KLAPPER, 1976; from Hornberg, 1 - X 60 
3~4 - Polygnathus dubius HINDE, 1879; 3 - from Hornberg, X 60; 4 - from RUbeland, X 40 
5-6 - Polygnathus dubius HINDE, 1879 (deCQTOSuS trend); 5 - from RUbeland, X 45; 6 -

from Hornberg, in upper (6a) and lower (6b) views, X 40 
7-8 - Polygnathus 'ansatus ZIEGLER & KLAPPER, 1976; from Ibenklippen, 7 - X 30; 

8 - X 45 
9-11 - Polygnathus decoTosu8 ST AUFFER, 1938; from Grakenholz, 9 - in upper (9a) and 

lower (9b) views, X 60; 10-11 - X 80 

All upper views, except as noted 
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1-4 - Icriodus brevis STAUFFER, 1940; 1 - LrQlIll Mall'1de'lholz, x 50; 2-4 - f'l'om 
Btichenberg, X 50 

5-7 - Icriodus symmetricus BRANSON & MEHL, 19"34; from Rubelanid, X 80 
8-12 - OZarkodina sannemanni (BISCHOFF & ZIEGLIDR, 1957); 8-10 - from 

RU:beland, X 50; 11 - fJrom Btichenber!g. X 65; 12 - from Elb iII1gero de, :iJn 
'Upper (12a) and lower (12b) vieW)s, X 80 

13 - Panderonenina cf. '£nsita ,(STAUFFER, 1940); from Elbingerode, X 80 

All upper Views, except as noted 
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1-2 - pOlygnathus asymmetricus BISCHOFF &. ZIEGLER, 1947; from Garkenholz, 1 - X 40; 
2 - X 65 

3-4 - Palmatolepts transitans MULLER, 1956; from Garkenholz, X 65 
5 - Palmatolepts proversa ZIEGLER, 1958; from Garkenholz, X 55 

6-7 - Ancyrodella gigas YOUNGQUIST, 1947; from Garkenholz, X 65 
a,10 - Ancyrognathus asymmetrtcus (ULRICH &. BASSLER, 1926); 8 - f rom Ibenklippen, 

X 40; la - from Rtibeland , X 65 
9,12 - Palmatolepts subrecta MILLER & YOUNGQUIST, 1947; 9 - from Ibenklippen, X 65; 

12 - from RUbeland, X 65 
11 - Palmatolepts gigas MILLER & YOUNGQUIST, 1947; from Rtibeland, X 55 
13 - AncyrodeUa curvata (BRANSON & MEHL, 1934); from RUbeland, X 65 

All upper vlewlI 



A CTA GEOL OGICA POLON ICA , VOL. 37 A . F UCHS , PLo 17 

1-2, 5 - Pa!mato!epis triangularis SANNEMANN, 1955; from Rtibeland, 1 - in upper (la) 
and lateral (1 b) v iews, X 35; 2 - specimen transitional to Pa. quadrantinodosa!dbata, 
X 70; 5 - X 45 

3-4 - po.!mato!epis subper!obata BRANSON & MEHL, 1934; from Rtibeland, 3 - juvenile 
specimen, X 125; 4 - juvenile specimen, X 90 

6 - pa!mato!epis deticatu!a c!arki ZIEGLER, 1962; from Rtibeland, X 60 
7-8 - Pa!mato!epis tenuipunctata SANNEMANN, 1955; 7 - from Elbingerode, X 35; 8 - from 

Ibenklippen, X 60 
9-11 - Pa!mato!epis minuta minuta BRANSON & MEHL, 1934; 9-10 - from Garkenholz, . 9 -

X 60; 10 - X 45; 11 - from Elbingerode, X 60 
12 - Pa!mato!epis quadrantinodosa!obata SANNEMANN, 1955; from Elbingerode, X 60 

All upper views, except as noted 
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1-2 - Patmatotepts creptda SANNEMANN, 1955; f rom RUbe land, X 65 
3 - Patmatotepts regutarts COOPER, 1931; from RUbeland, X 80 

A . FUCHS , P Lo 18 

4-5 - Patmatotepts ctrcularts SZULCZEWSKI, 1971; 4 - from RUbeland , X 80 ; 5 - from 
. Garkenholz, X 65 . 

6-8 - Palmatotepts gtabra prtma ZIEGLER & HUDDLE, 1989; 6 - from Garkenholz, X 65; 
7 - from RUbeland, X 45; 8 - f rom Zillier, X 80 

9 - Fatmatolepts gtabra tepta ZIEGLER & HUDDLE, 1969; from RUbeland, X 80 
10-11 - Patmatotepis perlobata stgmotdea ZIEGLER, 1962; from Elbingerode, X 45 
12-13 - patmatotepts p erlobata schtndewotft M ULL E R, 1958; from Elbingerode, 12 - X 40; 

13 - X 30 

All upper v iews 
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1 - PTotognathodus m eischneri ZIEGLER, 1969; from Zillier, X 60 
2 - PTotognathodus kockeU BISCHOFF, 1957; from Zillier, X 75 

. A. FUCHS, PLo 19 

3-5 - Stphonodetta dupUcata (BRANSON & MEHL, 1934); 3-4 - from RUbeland, 3 - X 30; 
4 - X 20 ; 5 - from Zillier, X 75 

6 - Stphonodetta dupUcata sensu HASS (1959); from Zillier, X 30 
7-8 - Stphonodetta obso!eta HA SS, 1959; from Riibeland, X 40 

9-10 - Stphonodetta cTenu!ata (COOPER, 1939), morphotype 2; 9 - from RUbeland, X 35; 
10 - from Zillier, X 60 

11, 13 - PseUdopo!ygnathus oxypageus LANE, SANDBERG & ZIEGLER, 1980; from Riibeland. 
11 - X 45; 13 - X 60 

12. 14-15 - Pseudopo!ygnathus p!nnatus VOGES. 1959; from RUbeland. X 35 

All upper views 
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1 - pa!mato!epis glabra acuta HELMS, 1963; from Zillier, X 30 
2 - Pa!mato!epis gracilis graci!is BRANSON & MEHL, 1934; from RUbeland, X 45 
3 - Pa!mato!epts marginifera marginifera HELMS, 1959; from Zillier, X 75 
4 - Pa!mato!epis glabra distorta BRANSON & MEHL, 1934; from Riibeland, X 60 
5 - pa!mato!epts marginifera utahensis ZIEGLER & SANDBERG, 1984; from Zillier, X 90 
6 - Pa!mato!epts rugosa trachytera ZIEGLER, 1960; from Zillier , X 60 
7 - Pa!mato!epis gracUis sigmoida!is ZIEGLER, 1962; from Zillier, X 60 
8 - Pa!mato!epts per!obata postera ZIEGLER., 1960; from RUbeland, X 60 
9 - Pa!mato!epts gracilis expansa SANDBERG & ZIEGLER, 1979; from RUbeland, X 35 

10 - Pa!mato!epts rugosa cf. amp!a SANDBERG & ZIE GLER, 1979; from Zillier. X 35 
11,13 - B ispathodus utttmus (BISCHOFF, 1957); from RU beland, X 45 

12 - Btspathodus acu!eatus acu!eatus (BRANSON & MEHL. 1934); from Zillier . X 75 
14-15 - SiphonodeHa cf. praesu!cata SANDBERG, 1972; from RUbeland, X 45; 14 - in lower 

view with "conodont pearls" 
All upper views, except Fig. 14 
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1 - Ancyrognathus tTtanguLar ls YOUNGQUIST, 1945; from RUbeland, X 35 
2-3 - ScaUognathus praeanchora!ts LANE, SANDBERG & ZIEGLER, 1980; from RUbeland , 

2 - X 35; 3 - X 60 
4-5 - DoHymae hassi VOGES, 1959 ; from RUbeland, X 40 
6-7 - DoHymae bouckaertt GROESSENS, 1971; from Zillier, X 90 

8-10, 12 - Gnathodus typtcus COOPER, 1939; 8 - from Riibeland, X 45; 9-10, 12 - from 
Zillier, X 75 

11 - Gnathodus texanus ROUNDY, 1926; from Zillier, X 90 
13 - Gnathodus semtgLa~r BISCHOFF, 1957; from Zillier, X 30 

All upper views 

l. 
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1-2, 10 - Gnathodus deHcatus BRANSON & MEHL, 1938; 1 - from Zillie.r, 
X 60; 2 - from Riibeland, X 45; 10 - from Rilbeland, X 70 

3-4, 6-9 - Gnathodus punctatus (COOPER, 1939); 3, 6 - from Zillier ; 3 - X 60; 
6 - X 45; 4, 7-9 - from Riibeland , X 40 

5 - Protognathodus praedelicatus LANE, SANDBElRG & ZIEGLER, 1980; from 
ZiUlier, X 60 

11 - GnathOdus pseudosemiglaber THOMPSON & FELLOWS, 1970; from Rii­
belall1id, X 30 

12-14 - Gnathodus semiglaber BISCHOFF, 1957; from Riibeland, X 40 

All upper views 
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A. FUCHS 

STRATYGRAFIA KONODONTOWA KOMPLEKSU OSADOW RAFOWYCH 
Z OKOLIC · E:LBINGERODE W GORACH HARZU 

(Streszczenie) 

W praJCy IPl"zedstawiono wynilki badań faooy kOlIloOOn,towej (patrz pl; 3-22) 
uzyakam.ej z osadów dewońskiego .Iromplekru nl!fowego występującego w okIOlicach 
Elbingerode 'W G6raJCh Harzu (fig. 1). Struktura ll'8,fowa. mająca formę 8IOOlu, roz­
winęła !Się :tu na podmorskim wyniesieniu wuJkaa:licznym (patrz fig. 2). Fauna 
konodOlIl'towa umożliwdła precyzyjne .daitIowanlIe poSzczeg6lnych :feJz rozwoju tej 
struktury (patrz :fdg. 3-5). Początek sedymentacji węglanowej miał miejsce w śa.'od':' 
Jrowym poziomie varCU8, zaś zamieranie :rafy przebiegało d:ialchroniic1Jl1ie, . aż do 
g6rnego poziO!lllU gigcis. Obeęność konodQnlt6w ję$t jednak wyłącznie ograniczona 
do facji osa<;l6w przeckafowych. Ndenmi.ej 1Ilie stwierdzono ta'Jll taQinej s~egac;ji 

taikoonów kOlIlooontowych ze ;wzgłędu na głębokość ich występowania. 
W obrębie skałwęgllaroowyoh lrompleklsu mfow~o (por. pa. 1) SJtwierdwtno 

pOlIladito wys1;ę:powaltlie żył neptunicm.ych i wtórnych wypełnień w fOll"lllie . kie.smni 
(patrz pl. 2), które swym wieki.em sięgają az. po dOilndkatrlbońsik.i pOziom q?tChoraZis-
-latu8, lecz zwykłe zaWiierają wymJieszaną faUltlę kOriódiOliWW'ą (por. fJg. 6). 

KOIlIOdmty pochoozące z oSadÓw facji IPl'zedirafowych, jak i te z zył lI'leiPtu­
nicznych Wykazują c~i duży przedział. zmienności barw. Najprawdqpodobniej 
zjawiJSko to :wywołały ki1'ą~ące w skałach koompleltsu !l'afoweg'o roztwory hY1Cko-
termame pOlChQdzą(:e z wWkaniCZlllego podłQZa. . 

~mwrcie struktury Il'afowej w dkolicy iElb.ingerode jest interp.ret,owall1e jako 
efekt gwałtownego wzrostu subsydencji dna morslciego. 
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