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Plates

Plate 7

All specimens of Paciphacops (Paciphacops) raymondi (Delo), from Haragan Formation.

Figures la-c. Three views of almost complete specimen. OU 6810; a, b, x3.5; ¢, x4.0. Old Hunton
Townsite.

Figures 2a, b. Cephalon with particularly well-preserved ornament. Note perforations in major
tubercles. QU 8273, x4.7 and x12.5. Old Hunton Townsite.

Figure 3. Almost complete specimen. Compare weak pits for thoracic pleural tips in vincular furrow
with their almost complete absence in figure 1c. OU 6809, x3.2. White Mound.
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Plates

Plate 8

Figures 1a-c. Paciphacops (Paciphacops) raymondi (Delo). Small-eyed morph; note shapes of pleural
tips, muscle scars on pygidial axis, and inner and outer bands of pygidial doublure. Exoskeleton
has been stripped from pygidium. OU 3426;a, b, X2.25;¢, x3 approx. Haragan Formation, Old
Hunton Townsite.

Figure 2. Paciphacops (Paciphacops) raymondi (Delo). Eye of small-eyed morph. USNM 208984B,
%x9. Haragan Formation, Old Hunton Townsite.

Figure 3. Paciphacops (Paciphacops) raymondi (Delo). Ventral surface of dorsal exoskeleton of
thorax and pygidium prepared by air-brasion. Small-eyed morph; note position of apodemes,
long doublures on thoracic segments, and varied shapes of “stops” on thoracic doublures.
OU 8272, x5.9. Haragan Formation, White Mound.

Figures 4a-c. Paciphacops (Paciphacops) raymondi (Delo). Hypostome excavated from beneath
specimen shown in figure 1; dorsal, oblique, and ventral views. x6.5.

Figure 5. Paciphacops (Paciphacops) logani (Hall). Hypostome of large-eyed morph from Clarks-
ville, New York, with most of exoskeleton stripped away. YPM Collection, x3.7.

Figure 6. Phacops iowensis Delo. Ventral view of holotype cephalon to show crushed hypostome.
Note linear ornament on cephalic doublure and parts of hypostome as well as long posterior
hypostomal border. Iowa State University Collection 9-266, x5.5 approx.

Figure 7. Paciphacops (Paciphacops) birdsongensis (Delo). Ventral view of large-eyed morph
showing hypostome. Specimen prepared with Airbrasive, but traces of granulation still visi-
ble. ANU 30589, x3. Birdsong Shale, Big Sandy River, Tennessee.
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Plate 9

Figures 1a, b. Paciphacops (Paciphacops) raymondi (Delo). Small-eyed morph. ANU 30590, x3.4.
Haragan Formation, Old Hunton Townsite.

Figures 2, 3. Paciphacops (Paciphacops) raymondi (Delo). Cephalon and pygidium. OU 6817, x4.3,
and OU 8274, x4. Haragan Formation, Old Hunton Townsite.

Figures 4a-d. Paciphacops (Paciphacops) birdsongensis Delo. Small-eyed morph. USNM 27850, x3.
Birdsong Shale, Big Sandy River, Tennessee.
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Plate 10

All specimens Paciphacops (Paciphacops) raymondi (Delo), small-eyed morph from Haragan For-
mation.

Figures 1la, b. Almost complete specimen. USNM 183893, x3.7. Nebo, Coal County.
Figure 2. Well-preserved thorax showing ornament. OU 6609, x4.4. Old Hunton Townsite.
Figure 3. Four views of almost complete specimen. OU 7220, x3.3. Old Hunton Townsite.
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Plate 11

All specimens are Paciphacops (Paciphacops) birdsongensis (Delo), from Birdsong Shale, Steel
Bridge over Big Sandy River, Tennessee.

Figures la-c. Three views of large-eyed morph. Note row of muscle scars around anterior border of
cephalon. ANU 30588, x3.5.
Figures 2a-d. Four views of intermediate morph. USNM 27849, x2.9.



Plate 11 163




164 Plates

Plate 12

All specimens Paciphacops (Paciphacops) logani (Hall), from New Scotland Formation, Indian
Ladder, New York. YPM (Beecher) Collection 6594.

Figures la-c. Dorsal, posterior, and lateral views of silicified pygidium. x5.
Figure 2. Ventral view of silicified pygidium. x5.

Figures 3a-c. Lateral, ventral, and dorsal views of silicified cephalon. x3.
Figures 4a-c. Same, x2.5.
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Plates

Plate 13

Figures 1, 2. Paciphacops (Paciphacops) raymondi (Delo). Large- and small-eyed morphs. OU 8273,
x9, and OU 6814, x11. Haragan Formation, locality M1—K.

Figures 3, 4. Paciphacops (Paciphacops) logani (Hall). Large- and small-eyed morphs. Figure 3 is
from Clarksville, New York, and is x10; figure 4 is from Indian Ladder, New York, and is x9.
Both in YPM Collection 6594.

Figures 5-7. Paciphacops (Paciphacops) birdsongensis (Delo). Large-, intermediate-, and small-eyed
morphs, all from Steel Bridge, Big Sandy River. Figure 5, ANU 30588, x9; figure 6, USNM
27849, x9; figure 7, USNM 27850, x9.
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Plates

Plate 14

Figures la-c. Paciphacops (Viaphacops), new species. Posterior, dorsal, and lateral views of small-
eyed specimen. Note perforations in tubercles. OU 7216, x2.5. Frisco Formation, locality
P9—R.

Figures 2a-f. Paciphacops (Paciphacops) invius, new species. Several views of holotype. Note weak
sclera in eye of figure 2a, general absence of granulation of glabellar tubercles (which are
perforated), distinct 1p lobe, and discrete granules on doublure in figure 2¢c. OU 7213;a, X 7; b-¢,
x3; f, x4.5. Fittstown Member, locality Cal (2)—V(2).
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Plates

Plate 15

Figures la-d. ?Paciphacops (Paciphacops) invius, new species. Probable specimen of small-eyed
morph of this species. Glabellar ornament well preserved. OU 7212A;a and ¢, xX4; b and d, X6.
Fittstown Member, locality P3—GG.

Figures 2a, b. ?Paciphacops (Paciphacops) invius, new species. Probable specimen of small-eyed
morph of this species. Note arrangement of granules on doublure. OU 7212B; a, X3.3; b, X5.
Fittstown Member, locality P16.

Figures 3a-c. Paciphacops (Paciphacops) cf. P. birdsongensis (Delo). Partly stripped individual. OU
7211, x3. Fittstown Member, locality P3—GG.

Figures 4a, b. Paciphacops (Viaphacops) cristata cf. P. bombifrons (Hall). Specimen has most of
exoskeleton removed. Note smooth flat tubercles on right side of glabella. OU 7215, x2. Frisco
Formation, Coal Creek, Pontotoc County.

Figures 5a, b. Paciphacops (Paciphacops), new species. Dorsal and ventral views of best preserved
specimen. OU 8263, x2.1. Frisco Formation, Canyon Creek Ranch.

Figure 6. Paciphacops (Paciphacops), new species. Best preserved eye. OU 2002, x2.5. Frisco
Formation, Canyon Creek Ranch.

Figures 7a, b. Paciphacops (Paciphacops) invius, new species. Dorsal views of pygidium. OU 7214,
x1.5. and 2.4. Fittstown Member, Buckhorn Ranch.
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Plates

Plate 16

All specimens Reedops deckeri Delo, from Haragan Formation.

Figures 1a-c. Three views of almost complete individual. OU 5378, x2.5. Old Hunton Townsite.

Figure 2. Well-preserved specimen showing ornament of glabella and form of glabellar furrows. OU
3276, x2.6. Old Hunton Townsite. :

Figure 3. Oblique view of individual showing how pygidium overlaps anterior cephalic border on
enrollment. USNM 208990, x3.3. Vines dome.

Figure 4. Well-preserved eye showing thin sclera. OU 6559, x5. Old Hunton Townsite.

Figure 5. Lateral view showing how thoracic pleural tips progressively change shape. OU 8271, x3.
White Mound.

Figure 6. One of small individuals with fine ornament from Vines dome, locality M1—J. OU 6556,
X3.
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Plates

Plate 17

Figures 1la, b. Reedops sternbergi (Hawle and Corda). Hypostome found in position beneath a
cephalon. Palaeontological Museum, Oslo, 420, x2.5. Hostim, Bohemia.

Figures 2-7. All specimens Reedops deckeri Delo and all from the Haragan Formation.

Figures 2, 3. 2qa, b, ¢, ventral, partial dorsal, and oblique views of small hypostome with complete
posterior end. OU 6562A; a and b, x2.75, and ¢, x5. 3, larger specimen with incomplete
posterior. OU 6561, x2.5. White Mound

Figures4a,b. Ventral views of two pygidia showing modification of doublure to fitover anterior edge
of cephalon during enrollment. OU 6556A, and OU 6556B, x2.5. Vines dome.

Figure 5. Part of well-preserved thorax. OU 6558B, x2.5. White Mound.

Figures 6a, b. Two views of almost complete specimen. OU 6558A, x2.6. White Mound.

Figure 7. Well-preserved thorax. Same specimen as plate 16, figure 2. OU 3276, x2.6. Old Hunton
Townsite.
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Plates

Plate 18

Figures la, b. Huntonia (Neoprobolium) nasuta (Conrad). Plaster cast of pygidium originally
figured by Hall, 1861, plate 76, figure 7. NYSM 4347, x2 and x1. Helderbergs.

Figures 2-4. Huntonia (Neoprobolium) nasuta (Conrad). Plaster casts of three cephala, 3 in ventral
view, and 2 and 4 in dorsal view. Figures 3 and 4 originally figured by Hall, 1861, plate 76,
figures 3 and 2. NYSM 9848, 4345, and 4344, x1, x1, and x1.2. Helderbergs.

Figure 5. Huntonia (Neoprobolium) nasuta (Conrad). Plaster cast of pygidial mold prepared to show
doublure. Originally figured by Hall, 1861, plate 75, figure 2. NYSM 4342, x1. Helderbergs.

Figure 6. Huntonia (Huntonia) lingulifer (Ulrich and Delo). Paratype cephalon figured by Delo,
1940, plate 3, figure 29. USNM Collection, x2.5. Haragan Formation. )
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Plates

Plate 19

Figures 1-3. Huntonia (Huntonia) purduei purduei (Dunbar). 1, 2, photographs of eyes of specimen
figured on plate 24, figure 8, with various parts of lenses preserved in silica. USNM 143113B,
X15. 3, specimen with most of lenses replaced by silica. USNM 144308B, x40. Symbols as in
text. Both specimens from Ross Limestone, Pickwick Dam, Tennessee.

Figure 4. Huntonia (Huntonia) lingulifer (Ulrich and Delo). Cast of holotype. USNM 111557, x1.5.
Haragan Formation, Atoka quadrangle.

Figures 5a-c. Huntonia (Huntonia) lingulifer (Ulrich and Delo). a, 4, ventral and dorsal views of
specimen with well-preserved surface detail; ¢, enlargement of part of axis. OU 6603; a, x1.7;
b, X1.5; ¢, x2. Haragan Formation, northeast of Bromide.

Figure 6. Huntonia (Huntonia) oklahomae (Richardson). Hypostome; right posterior extremity has
had surface destroyed and replaced by plaster of paris to correspond with template provided
by doublure. OU 6578, x3. Haragan Formation, Old Hunton Townsite.

Figure 7. Huntonia (Huntonia) purduei purduei (Dunbar). Well-preserved pygidium of Type A.
See also plate 25, figure 4. OU 6598, x1.6. Haragan Formation, northeast of Bromide.
Figure 8. Reedops bronni (Barrande). Note shapes of thoracic pleural tips. MCZ Collection, X1.3.

Tetin, Bohemia.
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Plates

Plate 20

All specimens Huntonia (Huntonia) lingulifer (Ulrich and Delo), from Haragan Formation.

Figures 1a, b. Enrolled specimen. Note doublure of pygidium on right of broken anterior cephalic
process. OU 3430, x2 and x3.3. Near Bromide.

Figures 2a, b. Part of thorax and pygidium, with enlargement to show muscle insertions and
ornament. Note long pleural tips on posterior thoracic segments. OU 7209, x1.5 and x5. Old
Hunton Townsite.

Figure 3. Incomplete enrolled specimen. Tip of anterior process is complete. USNM 208986B, x2.
Old Hunton Townsite.

Figures 4a, b. Incomplete enrolled specimen. OU 6591, x3 and x2. Old Hunton Townsite.
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Plates

Plate 21

All specimens Huntonia (Huntonia) huntonensis (Ulrich and Delo), from Haragan Formation.

Figures la, b. Enlargements of anterior and posterior parts of two pygidia to show details of
ornament. Note particularly muscle insertions on rings in a; OU 6505, x2.4, and USNM
208989C, x3.6. Coal Creek, Murray County, and Old Hunton Townsite.

Figures 2a, b. Hypostome and incomplete cephalon. Note muscle-insertion spots on hypostome and
characteristic wide doublure on right side of cephalon; OU 6582, x3 and x1.6. Old Hunton
Townsite.

Figures 3a-d. Ventral, dorsal, anterior, and partial ventral views of specimen with almost com-
plete anterior process. Tip of process chipped on each side. Dorsal surface of eyes and anterior
glabellar lobe badly worn. OU 3410; a-¢, x1.5, and d, x4. Old Hunton Townsite.

Figure 4. Enlargement of part of glabella showing characteristic ornament. OU 6581, x4. Old
Hunton Townsite.

Figure 5. Anterior part of cephalon with broken anterior process, well-preserved facial suture, and
clear muscle insertions into anterior glabellar lobe. QU 8270, x2. Old Hunton Townsite.
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Plates

Plate 22

All specimens Huntonia (Huntonia) huntonensis (Ulrich and Delo), from Haragan Formation.

Figure 1. Almost complete specimen with teratological pygidium. USNM 2089894, x1.5. Old
Hunton Townsite.

Figure 2. Cephalon prepared to show wide, flat doublure. OU 6581, x2. Old Hunton Townsite.

Figures, 3, 6. Holotype and paratype pygidia. USNM 79036 and USNM 11572, both x1.5. Atoka
quadrangle. (See Delo, 1940, pl. 3, figs. 26, 28.)

Figures 4a, b. Dorsal view of Type-A pygidium, and ventral view of its doublure. USNM 2089898,
X1.5. Old Hunton Townsite.

Figures 5a, b. Same. USNM 208989C, x1.5. Old Hunton Townsite.
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Plates

Plate 23

All specimens Huntonia (Huntonia) oklahomae (Richardson), from Haragan Formation.

Figures la, b. Dorsal view of cephalon, with anterior process broken. ANU 14247, x1.5. Old
Hunton Townsite.

Figures 2a, b. Dorsal and ventral views of fragmentary pygidia. OU 6597, x1.5, and unnumbered
USNM, x2.5. Old Hunton Townsite.

Figures 3a-c. a, b, dorsal and ventral views of unusually transverse pygidium; ¢, enlargement of
posterior part to show ornament. OU 6604; a, b, xX1.5; ¢, X3. Old Hunton Townsite.

Figures 4a, b. Dorsal and ventral views of normal pygidium. OU 6604, x1.5. Old Hunton Town-
site.

Figure 5. Ventral view of pygidium with spine broken, USNM 208988, x2. Old Hunton Townsite.

Figure 6. Dorso-lateral view of pygidium showing normal angle of spine. OU 6600, x2.5. Old
Hunton Townsite.
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Plates

Plate 24

Huntonia (Huntonia) purduei purduei (Dunbar). All specimens from Ross Limestone, Pickwick
Dam, Tennessee.

Figure 1. Latex cast of dorsal surface of anterior cephalic process and part of thoracic pleura.
USNM 144308B, x2.5.

Figure 2. Internal mold of hypostome. USNM 144308C, x3.

Figures 3, 7, 9. Latex casts of anterior glabellar lobe, free cheek, and part of genal region. 3, 9,
USNM 114308B, x3.5 and x2.5; 7, 208982D, x3.

Figures 4, 5. Internal molds of Type-B and Type-C pygidium. USNM 144308A and 143113A, x1.6
and x1.0.

Figure 6. Latex cast of posterior of Type-A pygidium. USNM 144308B, x2.4.

Figure 8. Internal mold of almost complete cephalon. USNM 143113B, x1.3.
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Plates

Plate 25

All specimens Huntonia (Huntonia) purduei purduei (Dunbar).

Figure 1. Partly stripped cephalon showing muscle insertions into anterior lobe and long (incom-
plete), slender genal spine. OU 8289, x1.2. Haragan Formation, locality C2—dJ.

Figures 2a-d. Best preserved Haragan specimen of species. a, dorsal, b, anterior; ¢, doublure, and d,
enlarged part of doublure. Anterior process broken. OU 6573, x1.3, x1, and X1. Haragan
Formation, Old Hunton Townsite.

Figure 3. Ventral view of part of cephalic doublure and complete anterior process. OU 8291, x1.5.
Haragan Formation, locality C2—I.

Figure 4. Enlargement of part of pygidium shown on plate 19, figure 7. Note muscle-insertion
areas into axial rings. OU 6598, x3. Haragan Formation, locality C2—H.

Figure 5. Internal mold of pygidium with doublure exposed on left and complete terminal spine.
USNM 143113D, x1.1. Ross Limestone, Pickwick Dam, Tennessee.
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Plate 26

All specimens Huntonia (Huntonia) purduei fittstownensis, new subspecies, from Fittstown
Member, locality P16.

Figures 1, 2. Two glabellae showing ornament and distortion owing to muscle insertions into
anterior lobe. OU 7196A and 7205B, x2.2 and Xx1.5.

Figures 3a-c. Type-A pygidium showing general form, ornament, and short terminal spine with
ornamented doublure. OU 7206, x2.75, x1, and X2.75.

Figures 4, 6. Testiferous specimen and internal mold of Type-C pygidia. Note muscle insertions on
rings of figure 6. OU 7207A and 7203A, both x1.5.

Figure 5. Partial internal mold of Type-A pygidium showing form of doublure. OU 7204, x1.

Figure 7. Incomplete hypostome. OU 7196B, x1.9.
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Plate 27

All specimens Huntonia (Huntonia) new form, and from Haragan Formation.

Figures 1, 2. An exterior with part of doublure and spine preserved, and latex cast of exterior of
pygidium. OU 6583, x1.6, and USNM 208987, x1.4.

Figures 3a-d. a-c, three views of hypostome the posterior extremity of which was destroyed in
preparation. d, lateral of dorsal exoskeleton of same individual. OU 3443; a, x4; b, X2.8; c,
x6; d, x1.3. Old Hunton Townsite.

Figures 4a-c. Cephalon that probably belongs to this form. OU 6583;a, b, x1.4;¢, X2.3. Old Hunton
Townsite.

Figure 5. Enlargement of fragmentary cephalon showing ornament. QU 8275, x2.4. Northeast of
Bromide.
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Plates

Plate 28

Figures la, b. Dalmanitacea, genus and species undet. Fragmentary pygidium. OU 6594Z, x2 and
x1. Frisco Formation, southwest of St. Clair Lime Quarry.

Figure 2. Huntonia (Prosocephalus) xylabion, new species. Paratype pygidium with most of exo-
skeleton removed. OU 6542, x2. Fittstown member, locality Cal (2)—V(2).

Figure 3a-c. Huntonia (Prosocephalus) xylabion, new species. a, b, paratype pygidium in dorsal and
anterodorsal views.c, latex cast of posterior of same. Note exposed doublure on right posterior of
a. OU 6545; a, b, x2.2; ¢, x5. Fittstown member, locality J11—L.

Figures 4a, b. Huntonia (Prosocephalus) xylabion, new species. Dorsal and anterodorsal views of
holotype cephalon. Note muscle insertions into anterior glabellar lobe. OU 6546, x2.7. Fitts-
town member, locality P11—A.

Figure 5. Odontochile syncrama, new species. Holotype pygidium. QU 7197, x1.5. Fittstown
Member, locality P16.
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Plate 29

Figures 1a, b. Odontochile syncrama, new species. Two views of OU 8269. Cravatt Member, locality
C1—P.

Figure 2. Odontochile syncrama, new species. Specimen with most of external surface preserved. OU
7198, x2.3. Cravatt Member, locality P13.

Figure 3. Odontochile litchfieldensis Delo. Plaster cast of holotype, USNM 79089, x2.6. Helderber-
gian, Litchfield, New York.

Figure 4. Huntonia (Huntonia) lindenensis (Delo). Cephalon with exoskeleton abraded but showing
traces of micro-ornament. USNM79050, x2.6. Linden Formation, Swayne’s Mill, north of
Camden, Tennessee.

Figure 5. Huntonia (Huntonia) lindenensis (Delo). Dorsal view of anterior cephalic process of large
specimen. USNM 163977, x2.3. Same horizon and locality.
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Plates

Plate 30

Figure 1. Huntonia (Huntonia) acuminata (Ulrich and Delo). Dorsal view of internal mold of
pygidium, holotype. Helderbergian, Tishomingo County, Mississippi. USNM 99225, x1.5.

Figures 2a, b. Huntonia (Huntonia) purduei purduei (Dunbar). Dorsal and ventral views of Type-B
pygidium, USNM 143308, x2. Ross Limestone, Pickwick Dam, Tennessee.

Figure 3. Huntonia (Huntonia) purduei purduei (Dunbar). Dorsal view of partly stripped Type-B
pygidium, OU 7212, x1.5. Haragan Formation, northeast of Bromide.

Figure 4. "Odontochile” taffi (Ulrich and Delo). Holotype pygidium. Note wide, flat doublure in right
anterolateral corner. USNM 79037, x2. Haragan Formation, Atoka quadrangle.

Figures 5a, b. Phalangocephalus rutabulum, new species. Dorsal and anterolateral views of latex
cast of holotype cephalon. OU 6593, x3. Bois d’Arc Creek.
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Plate 31

All specimens Phalangocephalus dentatus (Barrett), from Point Jervis Limestone, Trilobite Moun-
tain, New York; housed in AMNH unless otherwise indicated.

Figure 1. Latex cast of part of cranidium to show details of ornament. x2.

Figures 2a, b. Plaster cast of specimen from which most of exoskeleton has been stripped. x1.5.

Figure 3. Same, originally figured by Hall and Clarke, 1888, plate 11A, figure 5. NYSM 4311,
x1.5.

Figure 4. Same, with marginal spines, almost complete. X2.

Figure 5. Same, showing anterior part of cephalic doublure. Note particularly how doublure
narrows and stands vertically lateral to hypostomal suture. X2.5.

Figure 6. Part of genal region to show details of ornament. x2.3.

Figure 7. Posterior end of pygidium in lateral view, showing ornament and almost complete
terminal spine. x2.

Figure 8. Plaster cast of internal mold of pygidium, originally figured by Hall and Clarke, 1888,
plate 11A, figure 6. Dark spots on axis are air bubbles in cast. NYSM 4310, x2.5.
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Plate 32

All specimens Leonaspis williamsi Whittington, from Haragan Formation.

Figure 1. Almost complete specimen of Type B. See also plate 34, figure 4. OU 5276, x4. White
Mound.

Figures 2a, b. Almost complete specimen of Type B with cephalon tilted at high angle to thorax;
right eye preserved. OU 65304, x4. White Mound.

Figure 3. Small enrolled specimen of Type B viewed from front. Left eye is complete. OU 6530B, x4.
White Mound.

Figure 4. Specimen of Type B with well-preserved cephalic tubercles and marginal spines. ANU
21899, x4. Old Hunton Townsite.

Figures 5a, b. Moderately large specimen of Type B with posterior thoracic pleural spines and
marginal pygidial spines well preserved. OU 6531, x5 and x6. “Arbuckle Mountains.”

Figure 6. Specimen figured by Whittington, 1956, plate 58, figure 2. USNM Collection, x3.

Figures 7a, b. Dorsal and ventral views of isolated pygidium. ANU 21892, x7. Old Hunton
Townsite.
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Plates

Plate 33

All specimens are Leonaspis williamsi Whittington, from Haragan Formation.

Figures la-c. Three views of free cheek of Type A. ANU 21892A, x4. Old Hunton Townsite.
Figure 2. Specimen of Type A showing what is thought to be natural curvature of thoracic and
pygidial spines. ANU 14848, x3. Old Hunton Townsite.
Figures 3, 9. Specimen of Type A (figured by Whittington, 1956, pl. 58, fig. 1), showing aberrant
single spine on pygidial margin in mid-line. USNM Collection, x3 and x6. Vines dome.
Figure 4. Posterodorsal view of specimen of Type A (figured by Whittington, 1956, pl. 57, figs. 12-14).
USNM Collection. White Mound.

Figure 5. Dorsal view of specimen of Type A showing unusually well-preserved pleural spines. ou
5273, x5. Old Hunton Townsite.

Figure 6. Partly disarticulated specimen of Type A. Note anterior pleural spines on several seg-
ments. ANU 21903, x5. Old Hunton Townsite.

Figure 7. Type-A specimen with pygidium and axis of thorax well preserved. ANU 21895, X5. Old
Hunton Townsite.

Figure 8. Intermediate type with well-developed tuberculation along posterior pleural spines. ou
6532, x5. White Mound.
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Plate 34

Figures 1, 2. Leonaspis tuberculata (Hall). Isolated thoracic segment and free cheek. YPM 3586C,
x4, Clarksville, New York.

Figures 3a, b. Leonaspis williamsi Whittington. Ventral and dorsal views of free cheek probably of
Type B. ANU 21892, x5. Haragan Formation.

Figure 4. Leonaspis williamsi Whittington. Lateral view of specimen of Type B to show shapes of
anterior pleural spines of thorax. Specimen has been prepared by airbrasion; thus most of spines
are slightly worn. That on fifth segment has its posterior part broken. OU 5276, X5. Haragan
Formation, White Mound.

Figures 5a-d. Leonaspis williamsi Whittington. Anterior, posterior, ventral, and dorsal views of
hypostome. USNM 173903; a, b, X5; ¢, d, x11. Haragan Formation, Old Hunton Townsite.

Figure 6. Leonaspis tuberculata (Hall). Isolated hypostome. YPM 3580C, x16. Clarksville, New
York.

Figures 7a-d. Dicranurus hamatus elegantus, new subspecies. Posterior, ventral, dorsal, and oblique
lateral views of hypostome. OU 5283; a-c, x7; d, x10. White Mound.
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Plate 35

Figure 1. Dicranurus hamatus (Hall). Specimen from Clarksville, New York, with exoskeleton
present on most of occipital ring and spines. YPM 6567, x2.1.

Figures 2a, b. Dicranurus hamatus elegantus, new subspecies. Dorsal and anterior views of
cranidium. OU 6339, x2. Haragan Formation, Old Hunton Townsite.

Figures 3a-c. Dicranurus hamatus elegantus, new subspecies. Oblique, dorsal, and anterior views of
holotype. Anterior pleural spines on thorax are complete. Note shape of rostral plate as shown
on right side of 3¢c. OU 5275; a, b, x1.7;¢, X8.3. Haragan Formation, Old Hunton Townsite.
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Plate 36

All specimens Dicranurus hamatus elegantus, new subspecies, from Haragan Formation.

Figure 1. Specimen with well-preserved pygidium and posterior thoracic pleural spines. OU 3429,
x2.4. Old Hunton Townsite.

Figure 2. Isolated fourth thoracic segment taken from specimen in figure 5 of this plate; ventral,
dorsal, and oblique lateral views. OU 6540, x2. Old Hunton Townsite.

Figures 3a, b. Holotype; anterior view and ventral view of free cheek; genal spine incomplete. Note
wide doublure and shape of connective suture. OU 5275, x2.2. and x2. Old Hunton Townsite.

Figures 4a-c. Lateral and two dorsal views of thorax. Anterior pleural spines of thorax are almost
complete. Note greatly reduced posterior and anterior pleural spines on second last segment
shown. OU 5282, x2, x2.1, and x7.

Figures 5a-c. Oblique posterior, posteroventral, and dorsal views of small incomplete cranidium.

Note high complete palpebral lobe and complete posterior occipital band. OU 6540, x2, X3, and
X 3.
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Plate 37

All specimens Ceratonurus sp., from Haragan Formation.

Figures la-f. Various views of USNM 134731. In 1, anterior pleural spine on 5th segment has its tip
separated from main body, but 6th spine is complete.a, d, e, f, X2;b, X6;c, x4. White Mound.

Figures 2a-d. Various views of incomplete pygidium and last five thoracic segments. In 2d, tips of
anterior pleural spines have been broken. Note presence of 3d small spine on last and 3d last
thoracic segments. ANU 21900, x3, x6, x3, and x5. Old Hunton Townsite.
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Plate 38

Figures 1a, b. Echinolichas? coccymelum, new species. Dorsal and oblique views of cranidium of
Type A with most of exoskeleton preserved. OU 6535A, x1.4. Haragan Formation, Old
Hunton Townsite.

Figures 2a-c. Echinolichas? coccymelum, new species. Oblique, partial dorsal, and anterior views
of Type-A holotype. OU 4962, x1.5. Haragan Formation, Old Hunton Townsite.

Figures 3a-c. Echinolichas? coccymelum, new species. Oblique, posterior, and dorsal views of best
preserved cranidium of Type B. OU 3446, x1.4. Haragan Formation, northeast of Bromide,

Coal County.
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Plate 39

Figures la, b. Echinolichas? coccymelum, new species. Dorsal and oblique views of internal mold
of small cranidium. OU 6534, x1.5. Haragan Formation, locality C1.

Figures 2a, b. Echinolichas? bigsbyi (Hall). Oblique and dorsal views of latex replica of internal
mold from Hall collection. AMNH 2610/1, x1.5. Helderbergs.

Figures 3a, b. Echinolichas? coccymelum, new species. 3a, ventral view of holotype, an imperfect
cephalon, showing hypostome, right side of rostral plate, connective suture, and doublure. 3,
latex cast of hypostomal surface showing details of ornament. OU 4962, x1.5 and x2.2.
Haragan Formation, Old Hunton Townsite.

Figure 4. Same. Anterior view showing shape of connective suture, x3.

Figure 5. Echinolichas? coccymelum, new species. Incomplete and partly stripped pygidium, also
showing part of doublure. OU 6535B, x1. Haragan Formation, locality C1.

Figure 6. Echinolichas? bigsbyi (Hall). Plaster cast of left side of pygidium with marginal spines
broken. Specimen figured by Hall, 1861, plate 77, figure 8, now labelled AMNH 2610/2; x1.5.
Helderbergs.

Figures 7, 8. Echinolichas? bigsbyi (Hall). Plaster casts of two hypostomes from Hall collection.

Figure 8 previously figured by Hall, 1861, plate 77, figure 7. Specimens now labelled AMNH
2610/3; x1.5 and x1.8.
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Plate 40

Figures 1a, b. ?Terataspis sp. Posterodorsal and dorsal views of fragment of occiput. OU 7192, x1.5.
Frisco Formation, locality S1—B.

Figures 2a, b. Echinolichas? coccymelum, new species. Two fragmentary pygidia. OU 6533, x1.5,
and OU 6536, x1.5. Haragan Formation, Old Hunton Townsite and near locality P1, respec-
tively.

Figures 3a, b. Echinolichas? coccymelum, new species. Part of doublure and corresponding dorsal
surface of pygidial fragment preserved beneath holotype. Note that margin of fragment seems
to be complete, and no spines are present. OU 4962, x1.5 and x2.3. Haragan Formation, Old
Hunton Townsite.

Figures 4a-d. Huntonia (Huntonia) oklahomae (Richardson). a-c, anterior, ventral, and dorsal
views of incomplete cephalon with most of ornament stripped from glabella, and encrusting
polyzoan on anterior lobe. d, enlargement of anterior process. OU 3410, x2, x1.6, x1.6, and
x2.5. Haragan Formation, Old Hunton Townsite.
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