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This paper deals with silicified ostracods obtained from material dredged from Orphan Knoll, a sub
merged continental remnant in the Labrador Sea. Thirteen determinable species, belonging to the subor
ders Palaeoecopina and Podocopina, had been found in the material. Two species are new, the rest are 
left in open nomenclature. Among the smooth shelled podocopines, ancestral Pachydomellidae are of 
special interest, viz. Aboilia Becker & Adamczak (type species A. blessi Becker & Adamczak). The ostra
cod species are thought to indicate an age of Middle to Late Ordovician and include forms with both 
North American and North European affinities. It is believed that the collection of Ordovician ostracods 
is endemic at the species level and that they have been derived from bedrock on Orphan Knoll. 
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Introduction 

O r p h a n K n o l l is a submerged, isolated continental remnant i n the southwestern 
L a b r a d o r Sea. It lies adjacent to the continent-ocean transit ion at the eastern m a r g i n 
of the N o r t h A m e r i c a n continent, just 500 k m northeast of N e w f o u n d l a n d (Fig. 1). 

The s trat igraphy of O r p h a n K n o l l has been described b y L a u g h t o n et a l . (1972) 
a n d R u f f m a n & v a n H i n t e (1973). It consists of a t h i n sequence of M e s o z o i c a n d C e n -
ozoic mar ine sediments o v e r l y i n g basement of Palaeozoic sediments a n d strata of 
u n k n o w n age. G e o p h y s i c a l surveys s h o w that m u c h of the surface t o p o g r a p h y of 
O r p h a n K n o l l is smooth , however , i n the northeast a series of pinnacle shaped 
m o u n d s arise f r o m the basement strata (see R u f f m a n & v a n H i n t e , 1973, f i g . 5). These 
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Fig. 1. Location map of Orphan Knoll in the Labrador Sea (adapted from Grant, 1988b, text fig. 1). 

have general ly been considered to represent Palaeozoic , poss ib ly D e v o n i a n , remnant 
r idges or reef m o u n d s (Laughton et a l , 1972 a n d a d d e n d u m ; P a r s o n et a l . , 1983, 
G r a n t , 1988a-b); they m a y also be reactivated diapirs or, poss ib ly remnant karst 
t o p o g r a p h y (Ruffman, 1989a). 

F r o m a 1978 rock dredge (Keen, 1978), a report was g i v e n b y Legault (1982) i n d i 
cating O r d o v i c i a n (Caradoc-Ashgi l l ) pa lynomorphs . The dredge h a u l (CSS H u d s o n 
78-020-001) was obtained f r o m one of the pronounced bathymétrie highs that stand 
atop O r p h a n K n o l l , the correct pos i t ion a n d echo-sounder depth of the dredge station 
that Legaul t assessed were 50° 33.0' N , 46° 11.6' W , 1628 m (Ruffman, 1989b). A pinger 
w a s attached to the dredge wire so that the dredge c o u l d be posi t ioned close to the 
flat surface of the k n o l l . The dredge was than r a m m e d into the side of the pinnacle i n 
an effort to acquire bedrock rather than sediment veneer (Keen, i n Legault , 1982, p . 
1851). F r o m this dredge load a block was processed for the pa lynologica l studies. 

F r o m mater ia l d r e d g e d i n 1971 (see below) w h i c h were recovered near the base 
of a m o u n d , ostracods h a d been collected (van H i n t e & R u f f m a n , 1990). A s a result of 
the present study, this col lect ion is also considered to be O r d o v i c i a n i n age. The stra
t igraphie a n d palaeogeographic discussions i n v a n H i n t e & R u f f m a n (in press) are 
strongly in f luenced b y the present author's results. 

M a t e r i a l s t u d i e d 

The material s tudied was obtained f r o m a single biologic dredge ( L Y N C H 7 / 1 1 / 
71 cruise, Biologic Dredge Station, N o . 1; L Y N C H Station N o . D3-7-11-71; B io logica l 
Dredge N o . 1) at an average pos i t ion 50° 33.3' N , 46° 21.9' W and f r o m a corrected 
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d e p t h of 1775 m (see R u f f m a n , 1989a). The material , dredged near the base of one of 
the p r o n o u n c e d (Palaeozoic ?) m o u n d s , compr ised m a i n l y m u d s w i t h a large n u m b e r 
of fossiliferous l imestone pebbles w h i c h have irregular shapes, are angular a n d s h o w 
n o s ign of h a v i n g been transported b y currents or w o r n b y waves (van H i n t e & Ruff
m a n , i n press). The l imestone pebbles occurred together w i t h crystall ine a n d meta-
m o r p h i c erratics clearly of ice-transported derivat ion. 

Dis t inc t pebbles of B io logica l Dredge N o . 1 h a d been processed for microfossi ls 
(conodonts, ostracods, sponges); a l l material is deposi ted i n the collections of the 
N a t i o n a a l N a t u u r h i s t o r i s c h M u s e u m at L e i d e n , The Nether lands ( R G M ) . 

F r o m one (single pebble) of the l imestone pebbles, in i t i a l ly invest igated for 
conodonts (sample B3279) for w h i c h it p r o v e d barren, a r i c h l y diverse, s i l i c i f ied 
ostracod fauna ( R G M 414 000-414 056) w a s recovered; ostracods ( R G M 414 057-414 
058) were also recovered i n s m a l l numbers f r o m some other pebbles (samples B3260, 
B3262); see v a n H i n t e & R u f f m a n (in press) for sample descriptions. 

The ostracods were collected i n the early 1970's b y Jan E . v a n H i n t e w h o tentative
l y differentiated some twenty forms (sp. 1-4, 6-22; see H i n t e & R u f f m a n 1990, p . 9) o n 
(for that time) excellent S E M microphotographs (see also v a n H i n t e & R u f f m a n i n 
press, p is . 8-11) prepared b y Imperia l O i l i n Calgary. L G . S o h n a n d Jean M . Berdan, 
U . S . N a t i o n a l M u s e u m , W a s h i n g t o n / D C p r o v i d e d some in i t ia l comments i n the m i d 
1970's (pers. c o m m . to J.E. v a n H i n t e , 25.9.1975). Several of these ostracods remain at 
present of a n indeterminate nature due either to their s imple morphology, lack of suf
ficient specimens or preservational state. In the present paper species representing the 
best preserved a n d / o r most dist inctive elements of the fauna are described; the taxo
nomie e v a l u a t i o n s are adopted b y v a n H i n t e & R u f f m a n (in press). 

The ostracod fauna f r o m sample B3279 ( R G M 414 000-414 044) is c learly M i d d l e -
Late O r d o v i c i a n i n age, s h o w i n g close affinities w i t h N o r t h A m e r i c a a n d N o r t h 
E u r o p e (see the special chapters be low) . H o w e v e r , at the genus level o n l y ; the spe
cies d i s t inguished are either n e w or left i n o p e n nomenclature. ( A d d i t i o n a l nos. 
R G M 414 045-414 056 = Ostracoda indet.) . 

The ostracod specimens M sp. 3" a n d Mcf. sp. 13" of Sample B3260 (van H i n t e & 
R u f f m a n , 1990, p . 5) are not stored w i t h the mater ia l f r o m O r p h a n K n o l l . C o m p a r e d 
w i t h Sample B3279, "sp. 3" w o u l d m e a n Ectoprimitoides sp. A a n d "sp. 13" Macrocy-
proides? sp. A , species of clearly O r d o v i c i a n age. H o w e v e r , one b r o k e n va lve ("sp. 5", 
R G M 414 057), not ment ioned b y v a n H i n t e & R u f f m a n (1990), w a s f o u n d i n Sample 
"IB 48338" (B3260). This spec imen is p ic tured i n v a n H i n t e & R u f f m a n (in press, p i . 8, 
f ig . 3) a n d also be l ieved to be of O r d o v i c i a n age. 

The t w o ostracods ( R G M 414 058) i n sample B3262 are smooth , s ingle valves . 
O n e spec imen is b r o k e n (Podocopina indet.) ; the complete RV, however , closely 
resembles the bairdiocypridaceans i n sample B3279. 

The indeterminable ostracod specimen ment ioned b y v a n H i n t e & R u f f m a n 
(1990, p . 7) f r o m Sample B3259 was not at the d isposa l of the present author. 
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Systematic palaeontology 

Subclass Ostracoda Latrei l le , 1802 
O r d e r Palaeocopida H e n n i n g s m o e n , 1953 

Suborder Palaeocopina H e n n i n g s m o e n , 1953 
S u p e r f a m i l y H o l l i n a c e a Swartz , 1936 
F a m i l y Sarvinidae Schallreuter, 1966 

Anticostiella C o p e l a n d , 1973 

Type species — Anticostiella ellisensis Copeland, 1973. 
Range — Late Ordovician to Late Silurian. 

Anticostiella sp. A 
PI. 1, figs. 5-6 

ν 1990 sp. 2, van Hinte & Ruffman, p. 9. 
ν 1990 sp. 6, van Hinte & Ruffman, p. 9. 
ν 1995 Anticostiella sp. A, Becker in van Hinte & Ruffman (in press), pi. 8, fig. 1; pi. 10, fig. 2. 

Material — Two valves (a heteromorph and a tecnomorph). 
Measurements (in mm) 

Specimen Length Height no. 

L V (PI. 1, fig. 5) 0.70 0.49 R G M 414 000 
RV (PI. 1, fig. 6) 0.68 0.48 R G M 414 001 

Diagnost ic features — Trilobate; anterior lobe s u b d u e d , preadductor ia l lobe a 
moderate ly deve loped l o w node, posterior lobe w e l l developed a n d s u b d i v i d e d b y a 
dist inct f u r r o w into dorsa l a n d ventra l port ions. D o r s a l p o r t i o n of posterior lobe 
extended into a short prolongat ion overreaching the dorsal marg in . Postadductor ia l 
sulcus weak, adductor ia l sulcus moderately developed, terminat ing ventral ly against 
the posterior lobe. D i m o r p h i c ; bo th d i m o r p h s w i t h a n a r r o w v e l u m . H e t e r o m o r p h 
w i t h loculate a n t r u m h a v i n g three locul i . 

R e m a r k s — C o p e l a n d (1973, p . 9) described Anticostiella ellisensis f r o m the O r d o -
v i c i a n - S i l u r i a n of A n t i c o s t i Is land, C a n a d a . A l t h o u g h the specimens f r o m O r p h a n 
K n o l l are somewhat less w e l l preserved, they share the same loba l , velar a n d d i m o r 
p h i c features descr ibed for Anticostiella. The genus is also k n o w n f r o m the L o w e r 
S i l u r i a n of Estonia (Sarv, 1962, p i . 5, figs. 11-13). 

Anticostiella sp. A is also s imi lar to Abditoloculina triloculata C o p e l a n d , 1977 f r o m 
the S i l u r i a n D e l o r m e F o r m a t i o n of the Distr ict of M a c k e n z i e , northwestern C a n a d a 
( C o p e l a n d , 1977, p . 28). H o w e v e r , the latter clearly differs i n the m o r p h o l o g y of the 
h e t e r o m o r p h loculate d o l o n , be ing separated f r o m the lateral surface of the v a l v e b y 
a dist inct furrow. Moreover , the l o c u l i appear c losed i n ventra l v i e w ( C o p e l a n d 
(1977, p . 28). In a d d i t i o n C o p e l a n d ' s f igured specimens of A. triloculata (1977, p i . 12, 
f igs. 10, 11; p i . 14, figs. 19, 20) s h o w m u c h stronger deve lopment of the a d d u c t o r i a l 
sulcus than i n Anticostiella sp. A . 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 



Becker. Ordovician ostracod fauna from Orphan Knoll. Scripta Geo!., 107 (1994) 5 

F a m i l y Tvarenel l idae Jaanusson, 1957 

Bromidella H a r r i s , 1931 

Type species — Bromidella reticulata Harris, 1931. 
Range — Middle-Late Ordovician. 

Bromidella ? sp. A 
P l . 2, f ig . 1 

ν 1990 sp. 4, van Hinte & Ruffman, p. 9. 
ν 1995 Bromidella ? sp. A, Becker in van Hinte & Ruffman (in press), pi. 10, fig. 5. 

Material — One incomplete right valve. 
Measurements (in mm) 

Specimen Length Height no. 

RV (PL 2, fig. 1) incomplete R G M 414 002 

Remarks — A l t h o u g h only a fragment, this specimen has several features charac
teristic of Bromidella (see W i l l i a m s & Siveter, 1989, p . 1) i n c l u d i n g the pronounced 
preadductor ia l node, w e l l developed adductor ia l sulcus, anterodorsal inf la t ion remi 
niscent of the pl ica of bromide l l ids a n d the tuberculate surface ornament. 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , Labrador Sea. 

Super fami ly a n d fami ly uncertain 

Ectoprimitiodes Berdan, 1988 

Type species — (Designated by Berdan, 1988) Eoprimitia ? dimunicarina Kraft, 1962 (= Eoprimitia moorei 
Harris, 1957; see Williams, 1990, p. 169). 
Range — Middle Ordovician. 

Ectoprimitoides sp. A 
PL 2, f ig . 2 

ν 1990 sp. 3, van Hinte & Ruffman, p. 9. 
ν 1995 Ectoprimitoides sp. A, Becker in van Hinte & Ruffman (in press), pi. 8, fig. 2. 

Material — Two left valves. 
Measurements (in mm) 

Specimen Length Height no. 

LV (PL 2, fig. 2) 0.59 0.32 R G M 414 003 
LV 0.71 0.40 R G M 414 004 

Diagnost ic features — Subamplete, elongate outl ine. Unisulcate w i t h adductor ia l 
sulcus w e l l deve loped, reflected internal ly b y a m a r k e d sulcament. V e l u m narrow, 
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cont inuous between cardinal corners. Surface r ibbed. Posterocardinal corner w i t h a 
short spine. 

Remarks — Ectoprimitiodes sp. A is most s imi lar to Eoprimitia (Ectoprimitoides) 
moorei H a r r i s , 1957 (p. 195, p i . 6, figs. 7a-c), a species w h i c h is w i d e s p r e a d i n the M i d 
dle O r d o v i c i a n of N o r t h A m e r i c a (see W i l l i a m s , 1990, p . 170). It differs b y l a c k i n g the 
broad , gently convex preadductor ia l node of the latter species a n d b y h a v i n g p r o 
n o u n c e d ribs o n the lateral surface. 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , Labrador Sea. 

Suborder a n d Superfami ly uncertain 
F a m i l y ? K i r k b y e l l i d a e Sohn, 1961 

Ordovizona Schallreuter, 1969 

Type species — Ordovizona sulcata Schallreuter, 1969. 
Range — Middle-Late Ordovician. 

Diagnosis — Unisulcate ; adductor ia l sulcus abrupt ly terminated ventrally, open
i n g dorsa l ly into a broad 'graben' . D o r s a l pl ica a n d v e l u m narrow. Lateral surface 
r ibbed; between the ribs reticula m a y be developed. Posteroventral corner w i t h short 
process. 

Remarks — Ordovizona belongs to O r d o v i c i a n forms w h i c h were be l ieved b y 
Schallreuter (1968,1969,1972) a n d Schallreuter & Jones (1984) to be the oldest k n o w n 
members of the superfami ly Ki rkbyacea U l r i c h & Bassler, 1906. This o p i n i o n is dis 
p u t e d b y Becker (1990, p . 150) a n d Becker & Swanson (1992). 

The Kirkbyacea are characterised b y an overal l palaeocopine m o r p h o l o g y (sub-
equal , hemicircular valves; adventral structures, n o n - d i m o r p h i c i n this superfamily) , 
a strongly specialised lobation (typically subcentral lobation, instead of a sulcai 
depression), and an adductoral scar ( 'k irkbyan' pit , groove or spot) a lways located 
be low the lobal structures (see Becker, 1990, p.151; Becker & Wang, 1992, p . 10). The 
Ki rkbyacea are considered to be an advanced, phylogenetical ly younger (Early D e v o 
nian-Ear ly Triassic) offshoot of the suborder Palaeocopina H e n n i n g s m o e n , 1953, prob-

Plate 1 

All specimens sample B3279. 

Figs. 1-4. Ordovizona immanis Becker sp. nov. 
1. Adult left valve, holotype (RGM 414 005); la) external lateral view; lb) oblique dorsal view, lc) 
internal lateral view; χ 90. 
2. Adult left valve (RGM 414 006); external lateral view; χ 90. 
3. Juvenile left valve (RGM 414 007); dorsal view; χ 85. 
4. Adult left valve (RGM 414 008); ventral view; χ 85. 

Figs. 5-6. Anticostiella sp. A 
5. Heteromorphic left valve (RGM 414 000); 5a) external lateral view; 5b) internal oblique ventral 
view; 5c) ventral view; χ 83. 
6. Tecnomorphic right valve (RGM 414 001); external lateral view; χ 84. 



Becker. Ordovician ostracod fauna from Orphan Knoll. Scripta Geol., 107 (1994) 7 



8 Becker. Ordovician ostracod fauna from Orphan Knoll. Scripta Geol., 107 (1994) 

ably d e r i v e d f r o m drepanel l id ancestors (Becker, 1981a, p . 185; 1990, p . 152). 
B y contrast Ordovizona a n d related forms ( 'kirkbyaceans' sensu Schallreuter) 

s h o w a m o n o t i o p l e u r i d outl ine a n d a short, dorsocentral , sulcai depression; the 
a d d u c t o r i a l scar is a lways located above mid-he ight of the valve . G r a m m (1988, p . 
97) a n d , independently, Becker (1990, p . 150) argued that such forms m a y be related 
to the f a m i l y K i r k b y e l l i d a e Sohn, 1961 (order u n k n o w n ) . G r i i n d e l (1978, p . 74) 
p laced Schallreuter 's 'k irkbyaceans ' i n the fami ly M o n o t i o p l e u r i d a e G u b e r & Jaanus-
son, 1964 (superfamily Kloedenel lacea U l r i c h & Bassler, 1908). Probably, the early 
Palaeozoic monot iop leur ids , the 'kirkbyaceans ' sensu Schallreuter and the phyloge-
net ical ly younger k i r k b y e l l i d s are closely related groups. The former are poss ibly the 
descendants of the f a m i l y K i r k b y e l l i d a e . Therefore, Ordovizona is placed herein (ten
tatively) w i t h the K i r k y b e l l i d a e . 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , Labrador Sea. 

Ordovizona immanis Becker sp. nov. 
PI. 1, figs. 1-4 

ν 1990 sp. 1, van Hinte & Ruffman, p. 9. 
ν 1995 Ordovizona sp. A, Becker in van Hinte & Ruffman (in press), pi. 7, figs. 1-5. 

Derivatio nominis — From immanis (Lat.) = amazing; regarding the unexpected discovery on Orphan 
Knoll. 
Holotype — Adult left valve (RGM 414 005, PI. 1, fig. 1) from Orphan Knoll, Labrador Sea (locality as 
described above). 
Paratypes — Three valves (RGM 414006, PI. 1, fig. 2; RGM 414 007, PL 1, fig. 3; RGM 414 008, broken, 
PL 1, fig. 4), all topotype material. 
Measurements (in mm) 

Specimen Length Height no. 

LV (PL 1, fig. 1) 0.68 0.42 RGM 414 005 
LV (PL 1, fig. 2) 0.63 0.39 RGM 414 006 
LV (PL 1, fig. 3) 0.59 0.36 RGM 414 007 
LV (PL 1, fig. 4) 0.60 0.39 RGM 414 008 

Diagnosis — Ordovizona species w i t h a short, ventral ly deepened adductor ia l su l 
cus, a b o w shaped pl ica i n dorsal v iew, and strong ribs o n the lateral surface w h i c h 
are reduced or absent posteriorly. 

Descr ip t ion — Subamplete outl ine. Unisulcate , adductor ia l sulcus relatively 
short, deepening a n d n a r r o w i n g ventral ly before be ing terminated ventra l ly against 
the m a r k e d ribs o n the lateral surface. Sulcus reflected internal ly b y a m a r k e d adduc
tor ia l r idge. D o r s a l m a r g i n w i t h a distinct narrow pl ica w h i c h is b o w shaped i n dor
sal v i e w . Ventral ly a n a r r o w v e l u m is present b e n d i n g towards the m a r g i n antero-
a n d posteroventral ly; v e l u m obscured posteriorly. Lateral surface w i t h strongly 
d e v e l o p e d r ibb ing , approximate ly paral le l w i t h the dorsal marg in . The ribs are less 
p r o n o u n c e d dorsally, where they are interrupted b y the sulcus; poster ior ly the ribs 
are also less w e l l deve loped or even absent. Between the ribs the valve surface is 
reticulate. Posterocardinal corner m a y have a short process. 
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Remarks — Ordovizona immanis sp. nov. is most s imi lar to Ordovizona sulcata 
Schallreuter, 1969 (p. 205, f ig . 1) shar ing a s imi lar subamplete outl ine a n d a s imi lar 
n u m b e r of ribs o n the lateral surface. O. sulcata differs, however , b y h a v i n g a n a r r o w 
er, c u r v e d but more clearly def ined adductor ia l sulcus a n d b y h a v i n g the ribs cont in
u i n g poster ior ly o n the lateral surface, where they b e n d para l le l to the posterior mar 
g i n . Ordovizona longa Schallreuter, 1983 (p. 603, f i g . IB) differs f r o m O. immanis sp. 
nov. b y b e i n g more elongate, b y h a v i n g a less w e l l deve loped adductor ia l sulcus a n d 
b y h a v i n g a weaker p l i ca . In a d d i t i o n the lateral ribs of O. longa are less dist inct but 
more n u m e r o u s than i n O. immanis sp. nov. 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 

O r d e r P o d o c o p i d a Sars, 1866 
Suborder P o d o c o p i n a Sars, 1866 

Super fami ly Bairdiocypr idacea Shaver, 1961 
F a m i l y Pachydomel l idae Berdan & Sohn, 1961 

Aboilia Becker & A d a m c z a k , 1993 

Type species — Aboilia blessi Becker & Adamczak, 1993. 
Range — Middle-Late Ordovician. 

D e r i v a t i o n o m i n i s — αβονλια (Greek), the undec is ion ; Aboilia has not yet d e c i d 
e d to have the L V / R V over lap, frequently occurr ing i n podocopines . Just so, the b o i l 
(Engl . , w o r d play) ; after the hunchbacked smaller va lve . The nomenclator ica l gender 
is f e m i n i n u m . 

Diagnos is — Strongly i n e q u i v a l v e d p a c h y d o m e l l i d genus w i t h larger r ight v a l v e 
o v e r l a p p i n g the left v a l v e ventra l ly w i t h a b o w shaped projection; smaller left v a l v e 
w i t h a p r o n o u n c e d posterodorsal ly situated r idge- l ike s w e l l i n g sometimes s trongly 
over-reaching the dorsa l m a r g i n . D o r s a l lateral outl ine convex, ventra l out l ine gently 
concave. H i n g e near ly tripartite. 

R e m a r k s — Based o n features described i n the above diagnosis Aboilia Becker & 
A d a m c z a k , 1993 is assigned to the P o d o c o p i n a a n d , because of the presence of the 
dist inct b o w - s h a p e d projection a n d the nearly tripartite hinge structure, to the F a m i 
l y P a c h y d o m e l l i d a e Berdan & Sohn, 1961. Aboilia differs, however , m a r k e d l y f r o m 
other ( O r d o v i c i a n a n d younger) p a c h y d o m e l l i d s b y the pecul iar r ight over left v a l v e 
over lap a n d the posterodorsal s w e l l i n g of the smaller va lve . 

Th is is also reminiscent of the f a m i l y Jaanussonidae Schallreuter, 1971 (superfam
i l y Paraparchitacea Scott, 1959; M i d d l e Ordovic ian-S i lur ian) . H o w e v e r , i n v a l v e out
l ine , over lap features (mid-ventra l , b o w - s h a p e d projection) a n d f o r m of the s w e l l i n g , 
Aboilia differs considerably f r o m typica l , E a r l y Palaeozoic Jaanussonidae (see Schal l -
reuter, 1971, p . 250, figs. 1-5; Vannier, 1990, f ig . 7) as w e l l as f r o m other, Late Palaeo
zoic paraparchitaceans (Sohn, 1971, p l . 7, figs. 1-35; p l . 8, figs. 1-44). 

The posterodorsal s w e l l i n g o n the left v a l v e of Aboilia is rather unique . It begins 
as a l o w r idge- l ike inf la t ion of the va lve mid-poster ior ly , r i s i n g to a p r o n o u n c e d 
r idge posterodorsally. The anterior m a r g i n of the r idge becomes confluent w i t h the 
lateral surface of the va lve . The dorsa l m a r g i n of the r idge is l ikewise confluent w i t h 
the dorsa l va lve surface. 
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Aboilia blessi Becker & A d a m c z a k , 1993 
PI. 3, figs. 2-4 

ν 1990 sp. 10, van Hinte & Ruffman, p. 9. 
ν* 1993 Aboilia blessi Becker & Adamczak, pp. 33-36. 
v. 1995 Aboilia blessi Becker & Adamczak, 1993, van Hinte & Ruffman (in press), pl. 9, figs. 3-4; pl. 10, 

fig. 8. 

Deriva tio nominis — In honour of our friend and colleague, Dr Martin Bless (Heerlen). 
Holotype — Adult carapace (RGM 414 009, PI. 3, fig. 3) from Orphan Knoll, Labrador Sea (locality as 
described above). 
Paratypes — Adult carapace (RGM 414 010, PI. 3, fig. 2), adult RV (RGM 414 011, PI. 3, fig. 4), all topo
type material. 
Material — Thirteen specimens (valves and carapaces, incl. type specimens). 
Measurements (in mm) 

Specimen Length Height no. 

Carapace (PI 3, fig. 3) 0.58 0.30 R G M 414 009 
Carapace (PI. 3, fig. 2) 0.64 0.36 R G M 414 010 
RV (PI. 3, fig. 4) 0.63 0.32 R G M 414 011 
Carapace 0.63 0.35 R G M 414 012 
Carapace 0.66 0.34 R G M 414 013 
L V 0.61 0.32 R G M 414 014 
RV 0.49 0.30 R G M 414 015 
LV 0.52 0.28 R G M 414 016 
L V 0.70 0.32 R G M 414 017 
RV (incomplete) 0.48 0.28 R G M 414 018 
RV 0.40 0.24 R G M 414 019 
Carapace (incomplete) 0.42 0.23 R G M 414 020 
Carapace 0.36 0.23 R G M 414 021 

Diagnos is — A s for the genus. 
Descr ip t ion — Lateral outl ine elongate, variable but general ly gently convex dor -

sally, ventra l ly gently concave. Posterior a n d anterior lateral outlines convex, poster i 
or e n d higher. Carapace i n e q u i v a l v e d . Larger r ight va lve overlaps the smaller left 
v a l v e ventra l ly w i t h a distinct b o w shaped projection. Smaller left va lve w i t h a dis 
tinct posterodorsal s w e l l i n g , sometimes overreaching the dorsa l m a r g i n strongly. 
H i n g e apparent ly tripartite. Carapace surface (at least b e l o w the s w e l l i n g of the left 
valve) f inely reticulate. 

R e m a r k s — The degree of development of the dorsa l s w e l l i n g on the left va lve , 
w h i c h influences the lateral outl ine, is quite variable . A l s o m a r k e d var ia t ion i n cara
pace w i d t h occurs (see PI. 3, figs. 2c, 3c). This m a y be due to intraspecific var ia t ion 
or, perhaps, m a y represent domic i la r d i m o r p h i s m . H o w e v e r , at present there is o n l y 
insuff ic ient mater ia l to ver i fy this. R ight over left va lve overlap a n d d o m i c i l a r d i m o r 
p h i s m concerning the posterior part of the carapace is k n o w n f r o m several k loede-
nellaceans (k loedenel l id d i m o r p h i s m ) . These forms, however, have a dist inct inner 
r idge a n d be long to the suborder P la tycopina . 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 
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Elliptocyprites S w a i n , 1962 

Type species — Elliptocyprites parallela Swain, 1962. 
Range — Middle-Late Ordovician. 

Elliptocyprites ? sp. A 
P l . 4, figs. 1-3 

ν 1990 sp. 16, van Hinte & Ruffman, p. 9. 
ν 1995 Elliptocyprites ? sp. A, Becker in van Hinte & Ruffman (in press), pi. 11, fig. 2. 

Material — Three carapaces. 
Measurements (in mm) 

Specimen Length Height no. 

Carapace (PI. 4, fig. 1) 0.57 
Carapace (PL 4, fig. 2) 0.51 
Carapace (PL 4, fig. 3) 0.56 

0.29 
0.26 
0.28 

R G M 414 022 
R G M 414 023 
R G M 414 024 

Diagnost ic features — Carapace w i t h microche i l ine l l id overa l l morphology . 
R e m a r k s — Elliptocyprites ? sp. A f r o m O r p h a n K n o l l is s imi lar to Elliptocyprites 

species f r o m the O r d o v i c i a n of the eastern U . S . A . (see S w a i n , 1962, p . 741, p i . I l l , 
figs. 9, 10; Warshauer & Berdan, 1982, p . H 7 0 , p i . 18, figs. 5-7) a n d compares closely 
to Bythocypris ? (Elliptocyprites ?) rectangulatus Kraf t , 1962 (p. 71, p i . 19, figs. 2, 3, 6) 
f r o m the M i d d l e O r d o v i c i a n E d i n b u r g F o r m a t i o n of V i r g i n i a , a n d 'Bythocypris' (Ellip
tocyprites ?) lindstroemi Jones ? sensu C o p e l a n d , 1973 (p. 6, p i . 1, f ig . 3; p l . 2, f ig . 4; p i . 
6, f i g . 7) f r o m the O r d o v i c i a n of A n t i c o s t i Is land, C a n a d a . Probably, £ . ? nesowa 
Schallreuter, 1988 f r o m the U p p e r O r d o v i c i a n of A u s t r a l i a belongs to this g r o u p . 

Elliptocyprites h a d been proposed b y S w a i n (1962, p . 741, 742) for 'more or less 
e l l ipt ica l , equal e n d e d early Palaeozoic Ostracoda former ly i n c l u d e d i n Bythocypris'; 
because of the ventra l concavity the genus 'allies to the c y p r i d i d Ostracoda ' (Swain, 
1962, p . 742). The specimens f r o m the O r p h a n K n o l l are clearly p a c h y d o m e l l i d 
( inequiva lved carapace, L V o v e r l a p p i n g w i t h ventra l b o w - s h a p e d projection; near ly 
tripartite hinge structure). B y this p a c h y d o m e l l i d overa l l -morphology, Elliptocyprites 
? sp. A resembles also the younger genus Microchelinella Geis , 1933 (Lower D e v o 
n i a n - U p p e r Carboniferous) . 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 

Shenandoia Kraf t , 1962 

Type species — Shenandoia acuminulata Kraft, 1962. 
Range — Middle-Late Ordovician. 

Shenandoia sp. A 
P L 4, figs. 4-5 

ν 1990 sp. 18, van Hinte & Ruffman, p. 9. 
ν 1990 sp. 19, van Hinte & Ruffman, p. 9. 
ν 1995 Shenandoia sp. A, van Hinte & Ruffman (in press), pi. 11, figs. 3-4. 
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Material — Two valves. 
Measurements (in mm) 

Specimen Length Height no. 

RV (PI. 4, fig. 4) 
RL (PI. 4, fig. 5) 

0.82 
0.90 

0.24 
0.26 

R G M 414 025 
R G M 414 026 

Diagnost ic features — Lateral out l ine elongated suboval , greatest height poste
rodorsa l ly ; anterior m a r g i n b l u n t l y a n d posterior m a r g i n b r o a d l y r o u n d e d . A n t e r o -
vent ra l ly located incisure distinct. 

Remarks . — Shenandoia sp. A resembles v e r y m u c h S. acuminulata K r a f t f r o m the 
M i d d l e O r d o v i c i a n of V i r g i n i a (U.S .A.) i n h a v i n g 'a s m a l l incisure present dorsa l ly of 
m e d i a n a long anterior border w h e n valves are i n contact' (Kraft , 1962, p . 74). In the 
species f r o m O r p h a n K n o l l , however , the anterior e n d is higher than i n the type spe
cies a n d more b l u n t l y r o u n d e d . S.? sp. f r o m the M i d d l e a n d U p p e r O r d o v i c i a n of 
C e n t r a l K e n t u c k y (U.S .A) 'appear to lack the characteristic ... incisure of that genus ' 
(Warshauer & Berdan, 1982, p . H70) . 

A l t h o u g h the carapace i n Shenandoia is (as u s u a l i n pachydomel l ids ) dis t inct ly 
i n e q u i v a l v e d , the rather symmetr ica l (anteroventrally located) incisure, f o r m e d b y 
oppos i te ly inc ised symmetr ica l margins of both valves , m a y give evidence of the cir
cumstance that the O r d o v i c i a n p a c h y d o m e l l i d s m a y have d e r i v e d f r o m e q u i v a l v e d , 
p r i m i t i v e p o d o c o p i n e ancestors. C o m p a r a b l e incisures, 'p laced almost exactly i n the 
same pos i t ion ' , are present i n species of the S i l u r i a n genus Wenlockiella, L u n d i n , 1992, 
'the (systematical important) contact groove in terupt ion starts just i n front of the 
v a l v e m i d - l e n g t h ' ( A d a m c z a k , pers. comm.) . 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 

Plate 2 

All specimens sample B3279. 

Fig. 1. Bromidella ? sp. A. Posterior fragment of right valve; external lateral view (RGM 414 002); χ 80. 

Fig. 2. Ectoprimitoides sp. A. Left valve; external lateral view (RGM 414 003); χ 80. 

Figs. 3-4. Uthoernia ? sp. A. 
3. Right valve (RGM 414 027); external lateral view; χ 80. 

4. Carapace (RGM 414 028); right valve lateral view; χ 76. 

Fig. 5. Bairdiocyprididae ? sp. A. Left valve; external lateral view (RGM 414 034); χ 73. 

Figs. 6-7. Pseudorayella ? sp. A. 
6. Right valve (RGM 414 039); dorsal view; χ 83. 
7. Carapace (RGM 414 040); right valve lateral view; χ 77. 

Figs. 8-10. Bairdiocyprididae ? sp. B. 
8. Left valve (RGM 414 035); external lateral view; χ 76. 
9. Right valve (RGM 414 036); external lateral view; χ 76. 
10. Juvenile right valve (RGM 414 037); 8a) external lateral view, x 80; 8b) internal lateral view; χ 73. 
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F a m i l y B a i r d i o c y p r i d i d a e Shaver, 1961 

Uthoernia Schallreuter, 1986 

Type species — Uthoernia lunata Schallreuter, 1986 (by monotypy). 
Range — Middle-Late Ordovician. 

Uthoernia ? sp. A 

P l . 2, figs. 3-4 

ν 1990 sp. 9, van Hinte & Ruffman, p. 9. 
ν 1995 Uthoernia ? sp. A, Becker in van Hinte & Ruffman (in press), pi. 9, fig. 1. 

Material — Seven complete specimens (valves and carapaces), two incomplete valves. 
Measurements (in mm) 

Specimen Length Height no. 

RV (PI. 2, fig. 3) 0.65 0.34 R G M 414 027 
Carapace (PI 2., fig. 4) 0.78 0.28 R G M 414 028 
Carapace 0.79 0.41 R G M 414 029 
Carapace 0.53 0.28 R G M 414 030 
Carapace 0.59 0.28 R G M 414 031 
Carapace 0.52 0.29 R G M 414 032 
RV 0.63 0.33 R G M 414 033 

Diagnost ic features — Lateral outl ine elongate reni form. Smaller R V w i t h dist inct 

m i d v e n t r a l concavity, f lanked b y terminal flanges (? stop structures). 

Remarks — Uthoernia ? sp. A (see especially the RV, P L 2, f ig . 4) resembles i n lat

eral out l ine U. longofrenatorum Schallreuter, 1990 f r o m the M i d d l e O r d o v i c i a n of Sylt . 

Probably, the ventroterminal ly located f lange-l ike structures at the free m a r g i n are 

analogous (and homologous) to the stop structures ment ioned i n Uthoernia species 

b y Schallreuter (1986, p . 11; 1990, p . 263). 

Plate 3 

All specimens sample B3279. 

Fig. 1. Macrocyproides ? sp. A. Carapace; right valve lateral view (RGM 414 042); χ 77. 

Figs. 2-4. Aboilia blessi Becker & Adamczak, 1993. 

2. Carapace (RGM 414 010); 2a) left valve lateral view; 2b) oblique ventral view; 2c) dorsal view; χ 78. 
3. Carapace, holotype (RGM 414 009); 3a) left valve lateral view; 3b) oblique ventral view; 3c) ventral 
view; 3d) anterior view; 3e) posterior view; χ 80. 
4. Right valve (RGM 414 011); 4a) internal lateral view; 4b) internal oblique ventral view (note: the 
dublure-like structure along the anterior margin is an artifact); χ 81. 

Figs. 5-6. Baltonotella ? sp. A. 
5. Single valve (RGM 414 043); internal lateral view; χ 78. 
6. Single valve (RGM 414 044); external lateral view; χ 72. 
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Stop structures occur i n different ostracod lineages; therefore, they are not exc lu
s ive ly indicat ive of the suborder Metacopina (see Becker, 1990, p . 155). 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 

F a m i l y a n d genus uncertain 

B a i r d i o c y p r i d i d a e ? sp. A 
P L 2, f ig . 5 

ν 1990 sp. 8, van Hinte & Ruffman, p. 9. 
ν 1995 Bairdiocyprididae ? sp. A, Becker in van Hinte & Ruffman (in press), pi. 10, figs. 4, 6. 

Material — One left valve. 
Measurements (in mm) 

Specimen Length Height no. 

L V (PI. 2, fig. 5) 0.89 0.43 R G M 414 034 

Diagnost ic features — A s for Longiscula ? emaciata C o p e l a n d , 1965. 
Remarks — A l t h o u g h the specimen f r o m O r p h a n K n o l l is s l ight ly broader it has 

a s imi lar out l ine to Longiscula ? emaciata C o p e l a n d (1965, p . 45; p i . 8, figs. 1-4), h a v i n g 
the dist inct ventra l concavity, the angular posterodorsal lateral outl ine a n d the l o w e r 
r o u n d e d anterior out l ine of this species, described f r o m the O r d o v i c i a n of Ontar io , 
C a n a d a . The exact systematic pos i t ion of the taxon is u n k n o w n . 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 

Ba i rd ioc ypr id idae ? sp. Β 
P L 2, figs. 8-10 

ν 1990 sp. 12, van Hinte & Ruffman, p. 9. 
ν 1995 Bairdiocyprididae ? sp. B, Becker in van Hinte & Ruffman (in press), pi. 11, figs. 5-7. 

Material — Four complete valves, two broken valves. 
Measurements (in mm) 

Specimen Length Height no. 

L V (PI. 2, fig. 8) 0.80 0.42 R G M 414 035 
RV (PI. 2, fig. 9) 0.75 0.42 R G M 414 036 
RV (PL 2, fig. 10) 0.63 0.32 R G M 414 037 
L V 0.52 0.30 R G M 414 038 

Diagnost ic features — Lateral outl ine suboval ; smaller R V w i t h posteroventral 
spinelet located admarginal ly . 

Remarks — The specimens f r o m the O r p h a n K n o l l seem similar to 'Krausella' brevi-
cornis (Keenan, 1951, p . 567; p i . 79, figs. 40, 41; see also Kraft , 1962, p . 66; p i . 18, figs. 2-
6) or ig ina l ly described f r o m the O r d o v i c i a n M a q u o k e t a Shale of M i s s o u r i . They share 
the same overa l l va lve morphology, w i t h a s l ight ly concave ventral outl ine a n d a 
gently convex dorsa l outl ine, a n d the size a n d pos i t ion of the spine posteroventral ly 
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o n the r ight va lve . 
In the mater ia l considered above, the posteroventral spine a lways lies o n the late

ra l surface, at some distance f r o m the free m a r g i n . Therefore, the ment ioned taxa d o 
not b e l o n g to Krausella U l r i c h , 1894 w h i c h has this structure located marginal ly . 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 

Pseudorayella Neckaja , 1960 

Type species — Pseudorayella scala Neckaja, 1960. 
Range — Middle Ordovician to Late Devonian. 

Pseudorayella ? sp. A 
P L 2, figs. 6-7 

ν 1990 sp. 7, van Hinte & Ruffman, p. 9. 
ν 1995 Pseudorayella ? sp. A, Becker in van Hinte & Ruffman (in press), pi. 10, fig. 1. 

Material — Three specimens (valves and carapaces). 
Measurements (in mm) 

Specimen Length 

RV (PL 2, fig. 6) 0.47 
Carapace (PL 2, fig. 7) 0.52 
Carapace 0.49 

Height no. 

0.24 R G M 414 039 
0.31 R G M 414 040 
0.31 R G M 414 041 

Remarks — Pseudorayella ? sp. A has the f o l l o w i n g characteristic features of Ρseu-
dorayella: the left va lve is larger, the lateral outl ine is h i g h anteriorly a n d l o w poster i 
or ly a n d a d i m u n i t i v e spine occurs near the posteroventral m a r g i n of the r ight va lve . 
The specimens f r o m O r p h a n K n o l l resemble most closely Pseudorayella antis Necka ja , 
1966 (p. 66; p i . 11, figs. 2, 3) i n the lateral outl ine a n d i n the pos i t ion of the postero
ventra l spine, s l ight ly admarg ina l ly o n the right va lve . In the type species, however , 
the posteroventral spine seems to be more closer to the free m a r g i n . A l s o s imi lar to 
Pseudorayella ? sp. A is Rectella thomasi Schallreuter, 1972 f r o m M i d d l e O r d o v i c i a n 
erratic boulders . 

Pseudorayella ? sp. A also bears a resemblance to the S i l u r i a n - D e v o n i a n genus 
Baschkirina Rozhdestvenskaya , 1959 w h i c h is also tentatively reported f r o m the S i l u 
r i a n of eastern C a n a d a (Copeland, 1977, p . 45; 1978, p i . 2, f ig . 7). A s discussed b y 
A d a m c z a k (1976, p . 346), there are relationships between the genus Pseudorayella a n d 
representatives of Baschkirina. 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 

Super fami ly uncertain 
F a m i l y Punctaparchit idae S w a i n , C o r n e l l & H a n s e n , 1961 

Macrocyproides Spivey, 1939 

Type species — Macrocyproides clermontensis Spivey, 1939. 
Range — Middle to Late Ordovician. 
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Macrocyproides ? sp. A 
P l . 3, f ig . 1 

ν 1990 sp. 13, van Hinte & Ruffman, p. 9. 
ν 1995 Macrocyproides ? sp. A, Becker in van Hinte & Ruffman (in press), pi. 11, fig. 1. 

Material — Three carapaces (one relatively complete, two rather damaged). 
Measurements (in mm) 

Specimen Length Height no. 

Carapace (PI. 3, fig. 1) 0.73 0.47 R G M 414 042 
Carapace incomplete RGM 414 041 
Carapace incomplete RGM 414 041 

Diagnostic features — Lateral outline subtriangular. Slight left over right valve over
lap at the free margin and distinct left valve overreach at the posterior dorsal margin . 

Remarks — The specimens are s imi lar to Macrocyproides species (see Spivey, 1939, 
p . 174; p i . 21, figs. 38, 39; Kraf t , 1962, p . 68; p i . 18, figs. 13, 14), w h i c h have the same 
lateral out l ine w i t h the posterior end higher than the anterior e n d a n d a sl ight v e n 
tral concavity. H o w e v e r , i n Macrocyproides ? sp. A the right va lve seems to be the 
smal ler one; hence the questionable assignment of the species f r o m O r p h a n K n o l l . 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 

O r d e r uncertain 
F a m i l y Aparch i t idae Jones i n C h a p m a n , 1901 

Baltonotella Sarv, 1959 

Type species — Baltonotella kuckersiana (Bonnema, 1909). 
Range — Middle Ordovician to Late Silurian. 

Baltonotella ? sp. A 
PI. 3, figs. 5-6 

ν 1990 sp. 17, van Hinte & Ruffman, p. 9. 
ν 1995 Baltonotella ? sp. A, Becker in van Hinte & Ruffman (in press), pi. 11, figs. 10,11. 

Plate 4 

All specimens sample B3279. 

Figs. 1-3. Elliptocyprites ? sp. A. 
1. Carapace (RGM 414 022); la) right valve lateral view; lb) ventral view; lc) posterior view; χ 82. 
2. Carapace (RGM 414 023); dorsal view; χ 82. 

3. Carapace (RGM 414 024); 3a) ventral view; 3b) right valve lateral view; χ 80. 

Figs. 4-5. Shenandoia sp. A. 

4. Right valve (RGM 414 025); 4a) internal lateral view; 4b) internal ventral oblique view; 4) dorsal 
oblique view; χ 74. 
5. Left valve (RGM 414 026); 5a) external lateral view; χ 73; 5b) ventral view; χ 69. 
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Material — Two complete valves. 
Measurements (in mm) 

Specimen Length Height no. 

Single valve (PL 3, fig. 5) 0.51 
Single valve (PL 3, fig. 6) 0.62 

0.35 
0.44 

R G M 414 043 
R G M 414 044 

Remarks — Based o n the s imple va lve morphology , straight hinge, amplete out
l ine a n d lack of loba l or velar structures the specimens under considerat ion seem 
most s imi lar to the O r d o v i c i a n - S i l u r i a n genus Baltonotella Sarv, 1959. This genus or ig i 
n a l l y descr ibed f r o m the O r d o v i c i a n of the Baltic also includes several N o r t h A m e r i 
can species v a r i o u s l y assigned to other genera (i.e. Paraparchites ? circulantis H a r r i s , 
1957 a n d Aparchites parsispinosus Kraf t , 1962; see W i l l i a m s , 1990, p . 84-89). Baltonotella 
? sp. A appears s imi lar to 'Aparchites' sp., cf. 'A.' messleriformis instabilis Po lenova , 
1974 of C o p e l a n d , 1977 (p. 35; p i . 12, figs. 23, 24) f r o m the U p p e r O r d o v i c i a n R o a d 
R i v e r F o r m a t i o n , southwestern Distr ict of M a c k e n z i e , C a n a d a . H o w e v e r , s imi lar 
forms w i t h s imple architecture are also reported f r o m the S i l u r i a n a n d the D e v o n i a n 
(Aparchites sp. B r a u n , 1969, p l . 9, f ig . 64; 'Aparchites' sp. 10 Feist & Groos-Uffenorde , 
1979, p . 112, text-figs. 25, 26). 

Occurrence — M i d d l e - L a t e O r d o v i c i a n ; O r p h a n K n o l l , L a b r a d o r Sea. 

U n d e t e r m i n a b l e specimens are stored w i t h nos. R G M 414 045-414 056 (sample 
B3279), R G M 414 060-414 061 (sample B3260) a n d R G M 414 062 (sample B3262); = P L 
8 f ig . 3, PI. 9 f ig . 2, P L 10 figs. 3, 4, 6, 7, 9 and P L 11 figs. 5-9 i n v a n H i n t e & R u f f m a n 
(in press). 

The species herein described, since recovered f r o m a single l imestone pebble o n 
O r p h a n K n o l l , are considered to represent a single assemblage. A l l specimens are 
quite delicate, but are generally w e l l preserved; the majority of specimens recovered 
are complete. A d d i t i o n a l l y both juveni le a n d adul t specimens of the same species are 
present. This indicates that apparently no serious material transport a n d n o post-
depos i t ional r e w o r k i n g of material has occurred. 

Because both O r d o v i c i a n (Legault, 1982) a n d D e v o n i a n ages (Ruffman & v a n 
H i n t e , 1972 a n d R u f f m a n & v a n H i n t e , 1973, p . 433; subsequently quoted i n L a u g h -
ton et a l . , 1972, p . 80, Parson et a l . , 1983, p . 62 a n d Grant , 1988a-b, p . 156) have been 
suggested for the basement bedrock o n O r p h a n K n o l l , an attempt was made to c o m 
pare the ostracod fauna under considerat ion w i t h both O r d o v i c i a n a n d D e v o n i a n 
forms. W i t h the exception of s imple m o r p h o l o g i c a l types (see the remarks o n Ellipto
cyprites ? sp. A , Pseudorayrella ? sp. A a n d Baltonotella ? sp. A ) , w h i c h are repeated 
throughout the Palaeozoic , no characteristic D e v o n i a n ostracods were f o u n d i n the 
mater ia l f r o m O r p h a n K n o l l (cf. the r i c h U p p e r D e v o n i a n ostracod faunas of N o r t h 
ern C a n a d a , described b y B r a u n , 1969). Supplementary test imony is g i v e n b y the 

Ostracoda indet. 

Age of the ostracod fauna 
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(above mentioned) in i t ia l statement of Sohn & Berdan (pers. comm.) that 'the assem
blage does not contain any D e v o n i a n species k n o w n i n either N o r t h A m e r i c a or 
E u r o p e ' . 

Based o n the co-occurrence of distinct species clearly referable to O r d o v i c i a n gen
era (such as Ordovizona, Anticostiella, Ectoprimitoides, Shenandoia a n d the p r i m i t i v e 
Aboilia) a n d tentatively p u t to O r d o v i c i a n genera (such as Uthoernia, Macrocyproides 
a n d Bromidella as w e l l as the E a r l y Palaeozoic Baltonotella), i t is argued that the ostra
c o d fauna f r o m the single pebble that y i e l d e d the B3279 col lect ion indicates a M i d d l e 
to Late O r d o v i c i a n age. The fact that (because of the isolated occurrence of the fauna 
a n d the often s m a l l n u m b e r of specimens available) m a n y of the species f r o m 
O r p h a n K n o l l h a d been left i n open nomenclature does not reduce the strat igraphical 
s ignif icance of the ostracod fauna. 

Palaeoecology 

There are few studies concerning the palaeoecology of O r d o v i c i a n ostracods (see 
C o p e l a n d , 1982, p p . 4-10; Warshauer & Berdan, 1982, p . 5-14) a n d no general m o d e l , 
such as descr ibed for the S i lur ian (Siveter, 1984) a n d (above all) for the later Palaeo
zoic (Becker, 1971,1981b, 1982; Becker & Bless, 1990) has so far been p u b l i s h e d . Sev
eral authors (i.e. Walker & Laporte , 1970; C o p e l a n d , 1982; Berdan, 1984) have noted 
the relat ionship of O r d o v i c i a n leperdit icope d o m i n a t e d faunas to per i t ida l or v e r y 
s h a l l o w mar ine environments . Such forms, however , are total ly absent i n the fauna 
f r o m O r p h a n K n o l l . 

R o u g h l y spoken, the fauna described herein compares to N o r t h A m e r i c a n O r d o 
v i c i a n o p e n mar ine shelf ( inner-middle neritic) ostracod faunas such as those 
descr ibed f r o m the B r o m i d e F o r m a t i o n of O k l a h o m a (Harr is , 1957; W i l l i a m s , 1990) or 
the E d i n b u r g F o r m a t i o n of V i r g i n i a (Kraft, 1962). These w i d e s p r e a d open-marine 
shelf faunas inc lude characteristic taxa such as Ectoprimitoides, Elliptocyprites a n d 
Bromidella. C o p e l a n d (1982, p . 4-10) has further d is t inguished shal low-water a n d off
shore shelf mar ine ostracod biofacies i n the O r d o v i c i a n L o w e r Esbataottine F o r m a 
t ion of N o r t h w e s t C a n a d a . A s for the deeper p l a t f o r m environment , 'this biofacies 
has a preponderance of s m a l l , ornate ostracod species a n d a m a r k e d seaward decl ine 
of pa laeocopid species' (Copeland, 1982, p . 6). In the fauna described f r o m O r p h a n 
K n o l l , o n l y comparat ive ly smal l - s ized specimens occur, apparent ly thin-shel led a n d 
most ly reticulate or spinous . Delicate forms w i t h spinelets (see PI. 3, figs 2, 6-7, 8-10) 
are characteristic of open-marine, low-energy environments (Thur ing ian ecotype, see 
Becker & Bless, 1990, p . 422). 

The microfacies interpretation of sample B3279 (van H i n t e & R u f f m a n , i n press) 
gives evidence of a low-energy, carbonate shelf environment . 

Palaeogeographical relationships 

The ostracod species f r o m O r p h a n K n o l l inc lude forms w i t h both N o r t h A m e r i 
can (i.e. Ectoprimitoides, Anticostiella, Shenandoia) a n d N o r t h E u r o p e a n (i.e. Ordovizo
na, Uthoernia, Pseudorayella) affinities. S imi lar m i x i n g of N o r t h E u r o p e a n a n d N o r t h 
A m e r i c a n ostracod faunas has p r e v i o u s l y been reported f r o m M i d d l e to U p p e r 
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O r d o v i c i a n sequences i n N o r t h A m e r i c a a n d Europe (Schallreuter & Siveter, 1985; 
Vannier et a l , 1989). 

The O r p h a n K n o l l fauna provides addi t iona l evidence that the p r o v i n c i a l i t y of 
ostracod faunas between N o r t h A m e r i c a a n d N o r t h e r n Europe was breaking d o w n 
d u r i n g the latter part of the O r d o v i c i a n . A c c o r d i n g to M a c l e a n et al . (1977, p . 1938) a 
Palaeozoic bas in has existed eastward of Baff in Is land (Labrador Sea) subsequently 
b r o k e n apart b y seafloor spreading. 

O r i g i n of the O r d o v i c i a n ostracods from O r p h a n Knoll 

R u f f m a n & v a n H i n t e (1972, 1973; i n Grant , 1988a-b), w h o have e x a m i n e d the 
o r i g i n a l dredge mater ia l f r o m O r p h a n K n o l l i n detai l , have reported a D e v o n i a n 
assemblage of conodonts f r o m limestones recovered i n the same dredge as the ostra
c o d mater ia l herein described. A l t h o u g h it is possible to m o v e O r d o v i c i a n material 
f r o m G r e e n l a n d a n d the east coast of C a n a d a out to O r p h a n K n o l l b y dr i f t ice or ice
bergs w i t h the exist ing w i n d a n d marine currents, it is quite imposs ible to make the 
same arguments for the D e v o n i a n material ; the nearest documented D e v o n i a n strata 
( in A r c t i c Canada) are almost imposs ible to m o v e to O r p h a n K n o l l b y the above 
means. H o w e v e r , as discussed above, no elements evident of a D e v o n i a n ostracod 
fauna are present i n the material s tudied . 

Legaul t (1982) reported an O r d o v i c i a n (Caradoc-Ashgi l l ) age for p a l y n o m o r p h s 
recovered f r o m possible bedrock o n O r p h a n K n o l l . Subsequent authors (Parson et 
a l . , 1983; Grant , 1988a-b; R u f f m a n , 1989b) crit icised Legault ' s a ssumpt ion that her 
mater ia l came f r o m bedrock, suggesting instead that the mater ia l c o u l d have been 
d e r i v e d f r o m C a n a d a b y ice transport. R u f f m a n (1989b) has catalogued every rock 
f r o m the H u d s o n 78-020 dredge hauls a n d f o u n d out that 'none of the rocks ... have 
fresh, b r o k e n faces ... a n d were, therefore, not direct ly broken f r o m outcrops d u r i n g 
d r e d g i n g ' . They d e m a n d e d that 'each of the limestones i n the 78-020-001 dredge h a u l 
must be examina ted as to both l i thology a n d age'. 

Fossi l i ferous rocks of comparable O r d o v i c i a n age have been described f r o m the 
southeastern shelf of Baf f in Is land (Maclean et a l , 1977, p p . 1935-1937) a n d , as sug
gested b y P a r s o n et al . (1984, p . 64), material f r o m this area c o u l d have been carr ied 
south to O r p h a n K n o l l b y the Labrador Current . L i k e w i s e , O r d o v i c i a n mater ia l f r o m 
southwest G r e e n l a n d referred to i n R u f f m a n (1989b) c o u l d also be an a d d i t i o n a l 
source of mater ia l . This c o u l d represent a source for the ostracod material described 
herein. H o w e v e r , this fauna does not contain any species k n o w n i n either N o r t h 
A m e r i c a or Europe . 'The latter suggests that the pebbles are not due to Pleistocene 
ice-raft ing' (Sohn & Berdan, pers. c o m m . , see above). 

Interestingly i n this connection, M a c l e a n et a l . (1977) have discussed the poss ib i l 
i ty that O r d o v i c i a n strata m a y extend seaward i n Baff in Bay. A l t h o u g h m u c h further 
to the south, O r p h a n K n o l l , w h i c h is situated at the continent-ocean transit ion zone, 
m a y have h a d a s imi lar o r i g i n . 

A s for the co-occurrence of D e v o n i a n conodonts a n d O r d o v i c i a n ostracods i n the 
materials f r o m O r p h a n K n o l l , w e clearly are dea l ing w i t h a m i x e d series of samples, 
perhaps swept together b y s l u m p i n g f r o m different nearby m o u n d s that m a r k the 
northeast of the u p p e r surface of O r p h a n K n o l l . 
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In summary , it is be l ieved that the O r d o v i c i a n ostracod fauna described herein 
c o u l d have been d e r i v e d f r o m bedrock o n O r p h a n K n o l l . The clearly endemic char
acter at the species leve l supports strongly this hypothesis . 
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