
mate septal cycle. Columella fascicular, composed 
of one to several twisted laths. 

REMARKS: Three subgenera are recognised in this 
genus: the nominate subgenus, C. (Premocyathus) 
and C. (Acornf AocyafAws), the Gist two of which occur 
in New Zealand waters. 

CaryopkyfKg (Caryop&yfHa) Lamarck, 1816 

Caryophyllia in which the calice is circular to elliptical 
(not highly compressed) and in which the corallum 
does not have edge spines or thecal crests. 

TYPE SPEOES: AWnepora cyafhws Ellis 4k Solander, 
1786, by subsequent designation (Broderip 1828). 

REMARKS: The approximately 56 recent species in 
this diverse subgenus were listed by Cairns (1991a) 
in such a way as to facilitate comparison among 
species. Characters found useful and relatively 
conservative in grouping species include: presence 
or absence of attachment; septal symmetry; and 
number of septal cycles. Other characters useful in 
discriminating species are: position of palar crown 
(before penultimate or antipenultimate septal cycle); 
relative width of highest-cycle septa relative to 
penultimate cycle; relative exsertness of septal 
cycles; degree of septal and palar sinuosity; 
development of columella; and pigment pattern. 

Key to the 12 Species of Caryophyllia 
(Caryophyllia) known from the New Zealand 

Region 

1 Corallum attached (ceratoid, trochoid, 
subcylindrical)        2 

Corallum free (cornute)     11 

2 Corallum with 12 or more pali       3 
Corallum with 8-10 pali     9 

3 Adult corallum large (GCD> 20 mm); 
64-98+ septa      4 

Adult corallum small to medium-sized 
(GCD usually < 20 mm); 48-60 septa    6 

4 Pedicel narrow (PD: GCD < 0.2); last cycle 
of septa (third) wider than penultimate 
(second); 14-16-18 pall    C afbnfica 

Pedicel robust (PD: GCD > 0.2); last cycle 
of septa less wide than penultimate cycle; 
12-26 pali         5 

5   Twelve narrow pali present before S3 

Sixteen to 26 wide pali present before S4 
C. ndp/wze 

Cprq/wmfa 

6 S4 wider than S3; fossa deep    C. gfonggfa 
S4 narrower than S3; fossa of moderate 

depth     7 

7 Theca transversely ridged; septa pigmented 
black-brown     C famfM^fero 

Theca costate and/or granular; septa white   8 

8 Sl-2,4 have straight inner edges; theca costate, 
columella consists of numerous (7-39) 
elements; common off North Island and 
Chatham Rise      C. /aponica 

Sl-2,4 slightly sinuous; theca porcellanous; 
columella consists of 3-12 elements; com- 
mon on Kermadec and Corville Ridges    
  C. diornedeae 

9 Septa octamerally arranged (8 pali); theca 
transversely ridged; septa and pali 
highly sinuous   C rwgosa 

Septa pentamerally or hexamerally arranged 
(usually 10 pali); theca granular or porcel- 
lanous; septa and pali moderately sinuous 
 10 

10 SI wider and more exsert than S2; pentameral 
symmetry; S4 wider and more exsert 
man S3; corallum usually pigmented     
  C. hamangMsis 

SI equal to S2 in exsertness and width; 
decameral symmetry; S4 3 width of S3; 
corallum white   C. gwadragenena 

11 Corallum with 24 pali  C. am&msia 
Corallum with 12-16 pali    C. scoWnosa 

Caryop&yZfia (CJ rwgosa Moseley, 1881 
(Plates6,h,7,a-c) 

OiryopAyWia rwgosa Moseley, 1881: 141-143, pL 1, fig. 8; 
Calms 1984: 11-13, pi. 2, figs A-B, pi. 4, fig. I 
(synonymy); Cairns & Keller 1993: 236, pi. 3, fig. I; 
Cairns 1994: 47, pL 20, ng. i, pL 21, Gg. a. 

MATERIAL EXAMINED: New Records: NZOI Stn C527, 2, 
USNM 88387; Stn C530, 23, U5NM 94005; Stn C531,14, 
USNM 94003; Stn 191, 1, NZOI; Stn 1741, 1, NZOI; Stn 
K803, 2, NZOI; Stn K825, 1, NZOI; Stn K826, 3, NZOI; 
Stn K839, 2, NZOI; Stn K842, 4, NZOI; Stn K843, 3, 
NZOI; Stn K844,1, USNM 94004; Stn K867,1, NZOI; Stn 
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Q70, 1, NZOl;BS307, 3, MoNZCO87;BS309, 2,MoNZ 
CO251;BS310,16, MoNZ C062;BS313,t MoNZ C094; 
BS438,1, MoNZ C0255; BS441, 3, MoNZ GQ233; BS 571, 
3, MoNZ CQ231; RV Fnm&fm Stn 5/89/40,3, AMS G15559. 

DISTRIBUTION: New Zealand region: Lord Howe 
Seamount Chain; off Norfolk Island; Kermadec 
Wands (Map 16); 142-508 m. Elsewhere: Indo-West 
Pacific from southwest Indian Ocean to lapan and 
the Hawaiian Islands, including off the Chesterfield 
Islands (reported herein); 71-439 m. 

DESCRIPTION: Corallum ceratoid to cylindrical and 
firmly attached through a thick pedicel and thin 
encrusting base, the latter covering a substratum up 
to twice the diameter of the calice. Largest New 
Zealand specimen (NZOI Stn C531) 6.4 x 5.8 mm in 
calicular diameter; coralla usually 8-10 mm in height. 
Theca porcellaneous in well-preserved coralla, 
covered with narrow (65-75 \im wide), transverse, 
cir-cumferential ridges, these ridges splitting and 
rejoining one another in their circuit around the 
corallum. Approximately 7-9 ridges occur per mm, 
each separated by a shallow groove of equal width. 
Costal ridges present on encrusting base as well as 
the apex of each exsert septum (Plates 6, h, 7, a). 
Most coralla are white; however, some coralla are 
light brown or have a light-brown thecal pigmen- 
tation encircling the calice. In several specimens 
thick, but short, longitudinal brown stripes are 
associated with the theca of the secondary septa. 

In most (95%) of the specimens examined, septa 
are octamerally arranged in 3 complete cycles (8:8:16, 
32 septa). Two specimens have nonameral symme- 
try (9:9:18, 36 septa), one has decameral symmetry 
(10:10:20, 40 septa), and one had septameral sym- 
metry (7:7:14:4, 28 septa). Primary septa exsert 
(0.7-0.8 mm), extend about three-quarters distance 
to columella, and have extremely sinuous inner 
edges. Secondary septa less exsert, about four- 
fifths width of a primary, and also have extremely 
sinuous inner edges. Tertiary septa about three- 
quarters width of secondaries and have moder- 
ately sinuous inner edges. Septal faces bear short 
carinae. A tight crown of 7-8-10 slender (0.3- 
0.4 mm wide), extremely sinuous pali (P2) encircle 
a fascicular columella. Columella consists of 1-15 
narrow (020- 025 mm in diameter) elements. Based 
on 52 coralla, the average number of columellar 
elements/calice is 4.44 (o = 2.19) and the mode was 
4. When 4 columellar elements are present, they 
are usually arranged in a diamond pattern: 2 aligned 
with the 2 principal septa, and 2 aligned with the 2 
mid-lateral primary septa. Fossa shallow. 

TYPES: The syntypes of C. rw#osa are deposited at the 
BM(NH). 

TYPE LOCALITY: CWknger Stns 192 and 201, Banda 
and Sulu Seas; 187-230 m. 

REMARKS: Four species of attached recent Orryopfzy/Ha 
are known to have octamerally arranged septa: C. 
rugose; (I. ocfopafz Vaughan, 1907; C. BgrWkmszg 
Cairns, 1979; and C. marmorgo Cairns, 1984. 
Ozryop/nyffio rwgosa is easily distinguished from 
the others species by its transverse thecal ridges 
and extremely sinuous septa and pali. It appears to 
be an opportunistic species, often found attached to 
dead coralla of various species, bivalve shells, 
sponges, and rocks. 

Can/op&yff&; (C) kawaWeMgis Vaughan, 1907 
(Plate7,d-f) 

CeryopkyfBg bnmmengis Vaughan, 1907: 76, pL 5, figs 4a-b 
(not 4H*fn*s Stn 3885, = Ba&mopAyUw); Cairns 1984: 
11; 1991a: 12. 

MATERIAL ExAkONED: New Records: NZOI Stn C530, 1, 
NZOI; Stn 176, 1, USNM 94010; Stn K803, 1, USNM 
94011; Stn K838, 1, NZOI; Stn P5, 1, USNM 94012; Stn 
P48,1, NZOI; Stn P115,1, USNM 94013; BS310,1, MoNZ 
C085; BS571, 2, MoNZ C0229; BS807, 1, MoNZ C087; 
Afbzfross Stn 3708,2, USNM 22060; AMutross Stn 4894,1, 
USNM 92684. Previous Records: Types of C. knmmgMSis. 

DiSTRmunoN: New Zealand region: Kermadec and 
southern Three Kings Ridges; off Lord Howe Island 
(Map 18); 126-279 m. Elsewhere: off Hawaiian 
Islands; off Japan (Suruga Bay, and off Fukue Jima), 
reported herein; 128-174 m. 

DESOUPiKjN: Corallum ceratoid, straight, and firmly 
atbdied by a robust pedicel 034-0.49 GCD. Largest 
specimen known (NZOI Stn PT15) 11.6 x 9.1 mm in 
calicular diameter and 27.7 mm in height, with a 
pedicel diameter of 5.3 mm. Costae absent or poorly 
defined, although in some specimens the 10 Cl-2 are 
slightly ridged. Intercostal striae either faint or ab- 
sent, the theca being porcellanous and uniformly 
covered with very low, rounded granules, 2 or 3 
occurring between each intercostal stria. Theca dun 
(about 02 mm), the upper half often speckled with a 
dark-brown colour. All septa except for the S3 are 
also bear dark-brown bands of pigmentation that 
parallel the inner septal edges. Degree of thecal and 
septal pigmentation quite variable. 
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Septa usually pentamerally arranged in 4 cycles 
(5:5:10:20), resulting in 40 septa and 10 pali, but see 
remarks for exceptions. SI (5 primary septa) highly 
exsert (2.5-3.8 mm) and have straight, vertical in- 
ner edges that extend about three-quarters distance 
to columella. Because of the odd-numbered nature 
of symmetry, only one SI is aligned with the greater 
calicular axis, the septum opposite this SI being an 
S2. S2 about three-quarters as exsert (2.0-2.7 mm) 
and as wide as an SI and have slightly sinuous 
inner edges. S3 only about one-third as exsert as an 
S2 but three-quarters their width, and have more 
sinuous inner edges than an S2. S4 variable in 
exsertness and width, depending on their position. 
S4 adjacent to SI are almost as exsert and as wide 
as an S2 but considerably thinner, each pair of S4 
flanking an SI fused to it to form an exsert triangu- 
lar lancet. On a slightly smaller scale, the S4 that 
flank each S2 also form smaller lancets, these S4 
being slightly less exsert and wide as those that 
flank the SI. Pali relatively wide (0.7 mm) and sinu- 
ous, forming a distinct crown of 10 pali (P3) encir- 
cling a fascicular columella composed of 6-18 slen- 
der (0.6-0.9 mm in diameter) elements. Fossa deep. 

TYPES: Four syntypes are deposited at the USNM 
(20749-50). 

TYPE LocAUTY: AMwfross Stn 3838, 21°04'05" N, 
157*1035 W (off Molokai, Hawaiian Islands), 168- 
388 m. 

REMARKS: All but one of the New Zealand specimens 
has pentameral symmetry and 10 pali, the speci- 
men from NZOI Stn 176 having 48 hexamerally 
arranged septa and 12 pali. It should be noted that 
among the four Hawaiian syntypes, three have 10 
pali, whereas one (USNM 20749) has 11 pali and 44 
septa. And, of the three nontype specimens 
reported by Vaughan (1907) from AJbzfross Stn 
4061 and 3838, two are typically pentameral but 
one has 11 pali. Also, the three specimens reported 
herein from off Japan are all hexameral, having 12 
pali and 48 septa. Thus, although there is a ten- 
dency for this species to have pentameral symme- 
try and 10 pali, specimens with hexameral symme- 
try and 11 or 12 pali occur as well. 

Cgryop&yfffg (CJ gwaJrageMaria Alcock, 1902 
(Plate7,g,h) 

CaryopAyHza gwadragenpna Alcock, 1902a: 91-92; 1902c: 
10, pL 1, Ggs. 4,4a; Keller, 1981a: 18; Cairn* 1994:46- 
47, pi. 20, figs c-h, pi. 41, figs c-d (synonymy). 

Curyop/n/ffw scobmoaz deogxzZz Yabe & Eguchi, 1942b: 120, 
149, pL 10, ngs 6-7. 

OzryopAyHw prq/wmfa: Squires & Keyes 1967: 23 (in park 
NZOI Stn C797, C810). 

MATERIAL EXAMINED: New Records: NZOI Stn B489, 4, 
NZOI; Stn C776,1, USNM 94007; Stn C777,3, NZOI; Stn 
D74,l,NZOI;BS899(0645), 1, MoNZC0298. Previous 
Records: Types nf C gwwfrogfnario and C. scoWno*; 
fkcapgfi; specimens reported as C. prq/imda by Squires 
and Keyes (1967) from NZOI Stn C797(2) and C810(l). 

DISTRIBUTION: New Zealand region: coastal New 
Zealand from Three Kings Islands to Auckland 
Island (Map 7); 77-198 m. Elsewhere: off Japan; 
Korea Strait; Makassar Strait; Banda and Timor 
Seas; 54-296 m. 

DESCRIPTION: Corallum ceratoid, straight, and 
attached by a pedicel 022-039 GCD. Coralla small, 
me largest New Zealarid specimen (NZOI Stn C776) 
only 9.7 x 8.8 mm in calicular diameter and 13.4 
mm in height, with a pedicel diameter of 3.0 mm. 
Theca granular, but costae well defined only near 
the calice where intercostal striae are deeply 
incised. Corallum white. 

Septa decamerally arranged in 3 cycles (10:10:20, 
40 septa). Primary septa about 15 mm exsert and 
have straight, vertical to slightly inclined inner 
edges that extend about three-quarters distance to 
columella. Secondary septa less exsert (about 1 mm), 
about five-eights width of a secondary, and have 
sinuous inner edges. Tertiary septa equally exsert 
and usually equally as broad as the secondaries, 
and have straight inner edges. Ten broad (about 
1.4 mm wide), highly sinuous pali (P2) form a 
crown before the secondary septa. Palar face orna- 
mentation consists of tall, sparse granules, often 
fused into short carinae. Fossa of moderate depth; 
columella consists of 3-11 slender, twisted elements. 

TYPES: Two syntypes of C. giWnzgerzgrig are deposited 
attheZMA(CoeL5534). Theholotypeandparatypes 
of C. sco&mosa decopdz are deposited at the TIUS. 

TYPE LOCALITIES: C guadrageMaha: S#%#K Stns 90,251, 
289; Makassar Strait, Banda and Timor Seas; 54- 
281 m. C. sco&wzosg decapa/i: Soyo-Merw Stn 210; 
33°29 *N, 135*28' E (Kii Strait, southeastern Honshu), 
165 m. 

REMARKS: Among the recent QzryopfiyMziz, seven species 
are distinguished as having decameral symmetry 
(Cairns 1991a), four of which occur in the Pacific: C. 
<pWragemma, C. kziwzwnsis, C sofzda Cairns, 1991a 
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(Gal6pagos, 37-488 m); and C pemdfg Cairns, 1991a 
(GaMpagos and off Panama, 54r-64m). Ozn/opkyUie 
^Wnzgengna is most similar to C. percw&a, butcan 
be distinguished by lacking septal-face carinae and 
having short palar-face carinae. Vaughan (1907: 76) 
noted a similarity betweem C. ^fWnzgewrwand C. 
AgiwaoeMBzs, but the latter is relatively easily dis- 
tinguished by having five extremely exsert SI that 
are larger than the five S2, which more accurately 
classifies this species as pentameral instead of 
decameral. Furthermore, the S4 of C. hazvaiiensis 
are wider than their S3 and the corallum is mottled 
with brown pigment. 

Caryopkyffia (C.) pro/wad* Moseley, 1881 
(Plates7,i,8,a-c) 

CaryopAylfw pn^wmk Moseley, 1881:138-139, pL 1,8gs 6, 
6a (in part: not specimen from Cape Verde Islands); 
Marenzeller 1904a: 298; Gardiner 1913:688-689; 1929: 
126; 1939: 331; Powell 1947: 8, fig. 15; Ralph 1948: 
108-109, top and middle figures; Squires 1958:44,91; 
1960k 196,198-200, pi. 34, 6gs 5-7, pL 35, Ggs 9-11; 
Ralph & Squires 1962: 6-7, pL 1, ggs 8-11; Squires 
1964a: 11; Squires & Keyes 1967:23, pi. 2, Ggs 1-4 (but 
not NZOI Stn A904, C608, C797, C810); Squires 1969: 
17, pL 6, map 1; 23browius 197A: 751-755, pL 1,6gs 
1-10 (dlmniwdon); Dawson 1979: 28; Calms 1982:17- 
19, pi. 5, figs 1-5 (in park not EfWnia Stn 1403) 
(synonymy); Zibrowius & GUI 1990: 25-26, pL 4, 6gs 
U4(; Cairns & Keller 1993: 235-236. 

OzyyopAylKa MgcwMa: Ralph 194& 109, lower light figure. 
Caryophyllia cf. C. maculata: Ralph & Squires 1962:7, pi. 2, 

figs 1-2; Squires & Keyes 1967: 23, pi. 2, figs 5-6. 

MATERIAL EXAMINED: New Records: NZOI Stn B152,1, 
NZOI; Stn B473,7, NZOI; Stn B476,1, U5NM 94018; Stn 
B487, 2, NZOI; Stn B489, 2, USNM 94014; Stn B554, 1, 
NZOt SmC399,1, NZOI; Stn C642,1, USNM 94015; Stn 
C690, 1, USNM 94016; Stn C7D3, 5, USNM 94017; Stn 
C814,1, NZOI; Stn D6,1, NZOt Stn D228,5, NZOt Stn 
D876, 7, USNM 94019; Stn D688, 2, NZOt Stn D899,1, 
NZOI; Stn E291, 2, NZCt Stn E636, 1, NZOI; Stn E720, 
20, NZOt Stn E751, 3, USNM 94020; Stn E755, 2, NZOI; 
StnE792, ^ NZCt Stn E796,5, NZC% Stn E804,5, NZOt 
Stn E846, 2, NZOI; Stn E849, 5, NZOI; Stn E908, 50, 
NZOI; Stn F10, 4, USNM 94021; Stn F797, 1, NZOI; Stn 
P933,5, NZOI; Stn G303,1, NZOk Stn 1375,16, NZOI; Stn 
1745,1, NZCt Stn J55,2, USNM 94037; Stn J59,1, NZOt 
Stn J676,25, USNM 94038; Stn J679,18, NZOt Stn )971,2, 
NZOI; Stn M782, 1, USNM 94039; Stn 0841, 2, 
NZOI; Stn 0852, 3, USNM 94040; Stn P13, 2, NZC4; Stn 
P14,2, NZOt Stn P842,1, NZOI; Stn P846,1, NZOt Stn 
Q24, 3, NZOt Stn Q25,4, NZOI; Stn Q31,1, NZOt Stn 
Q38,5, NZOI; Stn Q40,10, NZOI; Stn Q743,1, NZOt Stn 
S6, 8, NZOt Stn S8, 1, NZOt Stn S122, 1, NZOI; Stn 

S130, 20, NZOI; Stn S216, 5, NZOI; Stn S222,10, NZOI; 
Stn S257, 4, NZOI; Stn S260,1, NZOI; Stn T7,1, NZOI; 
Stn U208, 4, NZOI; BS402, 1, MoNZ CO102; BS630, 6, 
MoNZ C0124; BS654 (R12), 1, MoNZ C0168; BS682 (R40), 
1, MoNZ C0296; BS697 (R55), 1, MoNZ; BS718 (R76), 3, 
MoNZ; BS753 (Rill), 4, MoNZ; BS770 (R128), 1, MoNZ 
CO308; BS842 (OS88), 4, MoNZ; BS856 (O602), 1, MoNZ; 
BS888 (0634), 2, MoNZ; BS889 (0635), 20, MoNZ C0152; 
DoubtM Sound, Malaspina Beach, 20^30 m, USNM 76304. 
Previous Records: Syntypes of C. prqfimdg; specimens 
reported by Gardiner (1939), Ralph and Squires (1962), 
Squires and Keyes (1967), and Zibrowius (1974b). 

DISTRIBUTION: New Zealand region: widespread in 
New Zealand region from southern Norfolk Ridge 
to off Macquarie Island (Map 3); 20-1300 m, the 
shallow records limited to fiord locations. 
Elsewhere: cold-temperate southern hemisphere 
from Walvis Ridge (off Namibia) to New Zealand, 
including Tristan de Cunha, Gough Island, Agulhas 
Bank and Plateau, Madagascar Plateau, and SL Paul 
and Amsterdam Islands; 35-1116 m. 

DESCRIPTION: Corallum ceratoid to subcylindrical, 
straight, and firmly attached through a robust 
pedicel up ho 60% of GCD. Largest New Zealand 
specimen (NZOI Stn J55) 39.5 x 35.1 mm in calicular 
diameter and 81 mm in height, with a pedicel 
diameterofl3.3mm. Caliceusuallyaregularellipse 
but occasionally elongate or polygonal. Costaewell 
defined and approximately equal in width, each 
costa about 0.9 mm wide and separated by very 
thin (0.1 mm wide), shallow intercostal striae, which 
become wider and deeper only near die calicular 
edge. Cl-3 sometimes slightly ridged. Theca 
glisten-ing, each costa bearing numerous small 
rounded granules often arranged in horizontal rows 
of 4 or 5 granules, each short row resembling a 
transverse ridge. Corallum usually white, but often 
the theca is tinted a light brown. 

Septa hexamerally arranged in 5 cycles, most large 
specimens having a full 96 septa and 24 pali; how- 
ever, many specimens of medium size have fewer 
septa (64-92 septa, 16-23 pali, respectively), where- 
as one large specimen had 104 septa and 26 palL A 
full fifth cycle can be present in coralla as small as 
13 mm GCD. Sl-2 moderately exsert (about 3 mm) 
and have straight, vertical inner edges that fuse to 
the (X)lumella only deep within fossa. S3 four-fifths 
to equivalent width of Sl-2 and 2-3 mm exsert, the 
larger S3 characteristic of large specimens. S4 about 
three-quarters width of an S3 and have slightly 
sinuous inner edges, each of which is bordered by a 
broad, lamellar palus, the palus sometimes wider 
(22-4.8 mm wide) than its corresponding S4. Each 
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P4 is a thin (0.25 mm) lamella, rounded on top and 
with a vertical inner edge, separated from its 
corresponding S4 by a deep, U-shaped notch. Pali 
straight-edged (not sinuous), their faces virtually 
smooth, together forming a well-defined elliptical 
crown encircling the columella. S5 about three- 
quarters width of an S4 and have straight inner 
edges. Occasionally some pali of some specimens 
are divided into 2 or 3 lobes, each lobe separated by 
a deep thin slit. All septal and palar faces bear low, 
rounded granules. Fossa of moderate depth, 
containing the palar crown and fascicular columella, 
the latter composed of 5-30 slender, twisted 
elements, often fused among themselves. 

TYPES: Approximately 20 syntypes of C. profunda are 
deposited at the BM(NH) (see Cairns 1982). 

Type LOCALITY: C6aHen#er Stn 135, 37*01'50 S, 
12*19'10W (Nightingale bland, Tristan de Cunha 
Islands), 183-274 m. 

REMARKS: One of the commonest species in the New 
Zealand region, (1 pmfww&zis found in unusually 
shallow water in the fiords off the southwestern 
coast of South Island. This robust species is distin- 
guished from other Caryophyllia by often having a 
broad pedicel, 16-24 pali (corresponding to 64-96 
septa), and a characteristic costal granulation. 

CaryopAyfHa (C.) af&mffca (Duncan, 1873) 
(Plate8,d,e) 

Ba&ycygfkw* gfbaficus Duncan, 1873:318, pL 48, ngs 1-2. 
CcryopAyfBe (afMcosfafn Moseley, 1881:134, pL 1, Gg. 1. 
?OnyopkyB6xpam&i Akock, 1902*91; 1902c 9, pLl,Ggs 

3,3a (new synonymy). 
OzryopAyfNa gfcodb Vaughan, 1907:73-74, pi. 5, fig. 1; Not 

Yabe&Eguchil942b:120. 
Caryophyllia atlantica : Zibrowius 1980: 56-57, pi. 20, figs 

A-K (synonymy); Cairns 1982:11. 
Qnyopf^MprnfrnMb: Squires & Keyes 1967: 23 (in part 

NZOI Stn A904). 
rOayopkyffw poqfkg Keller, 1981a: 16-17, pL 1, figs 2a-b; 

1981b: 33, pi. 1, figs lab (new synonymy). 

MATERIAL EXAMINED: New Records: NZOI Stn A904,1, 
USNM 94023; Stn 1694, 4,NZOI;StnS46, 2, NZOI; Stn 
U595,1, USNM 94024; E&mm Stn 1712,11, USNM 94022. 
Previous Records: Types of C. alcocki; specimens reported 
by Zibrowius (1980) and Squires and Keyes (1967) as C. 

DISTRIBUTION: Characteristic of seamounts, guyots, 

and off small oceanic islands from east of East Cape 
to the Campbell Rise (Map 3); 1004-1474m. Else- 
where: eastern Atlantic from Mediterranean to 
Ascension Island; Hawaiian Islands; TMarcus-Necker 
Ridge (Keller 1981a); TCeram Sea (Alcock 1902c); 
776-2165 m. 

DESCRIPTION: Corallum ceratoid, often slightly curved 
near base, and attached through a slender pedicel 
rarely over 5 mm in diameter (PChGCD = 0.18- 
020). Largest New Zealand specimen examined 
(NZOI Stn A904, originally reported by Squires & 
Keyes, 1967 as C. pro/i/nda) 30.3 x 27.6 mm in 
calicular diameter (broken at base); other intact 
coralla up to 50 mm in height. Calice elliptical, the 
edges quite lacerate. Costae well defined, 0.9- 
0.11 mm wide, and flat to slightly convex, the Cl-3 
sometimes slightly ridged. Intercostal striae quite 
narrow (about 50 urn) and shallow. Costae covered 
with small (0.10-0.15 mm diameter) rounded gran- 
ules, 4 to 6 occurring across a costal width, but not 
aligned in rows. Corallum white. 

Septa arranged in 3 size classes and 14-18 sectors, 
the most common complement being 16:1632 (64 
septa), which is displayed in 9 coralla; 2 coralla 
have 14 sectors (14:1428, = 56 septa); 2 have 15 
sectors (15:15:30, = 60 septa); and the large coral- 
lum from NZOI Stn A904 has 18 sectors (18:18:36 = 
72 septa). Primary septa 4.0-4^ mm exsert, extend 
about three-quarters distance to columella, and have 
straight, vertical inner edges. Secondary septa only 
about 1 mm exsert, about two-thirds width of a 
primary, and have slightly sinuous inner edges, 
each secondary bordered by a broad palus. Terti- 
ary septa about 2 mm exsert, each pair fusing with 
its common primary to form a small triangular 
lancet. Tertiary septa wider than the secondaries 
by about 1 mm (about three-quarters width of a 
primary), their straight inner edges slightly over- 
lapping the outer edges of the pali. Pali quite wide 
(up to 5 mm), slightly sinuous, and occasionally 
wider and thicker than their corresponding secon- 
dary septa. Septal faces bear tiny granules but 
those of the pali are quite coarse, 3-4 times the size 
of those on the septa. In only one specimen (NZOI 
Stn A904) were some pali divided into 2 or 3 small- 
er lobes. The palar crown of 14-18 lamellae is well 
defined and encircles an elongate columella com- 
posed of 2-8 broad fascicular elements that are 
usually linearly arranged. 

Types: The lecto- and paralectotype of B. af&znficws 
are deposited at the BM(NH) (see Zibrowius 1980). 
The holotype of C. fagpicostafa is also deposited at 
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the BM(NH) (1880.112522). Two syntypesof C. 
gfcodW are deposited at the USNM (10744-45). The 
holotype of C. panda is deposited at the ZMA (Coel. 
573). The type of (2. pwcg%% is presumed to be 
deposited at the IOM. 

TYPE LocAurms: C. gfAmfKB: Stray N, 9=43'W (off 
Portugal), 1355-2000 m. C.&KD%gAK off Ascension 
Island, 776 m. C aicodbk 23*05' 14, 161°52' W (off 
Nihoa, Hawaiian Islands), 1602 m. C. pmwfa: SApga 
Stn 177, 2°24'S, 129=38'E(Ceram Sea), 163 m. C. 
p*K#&%: 23*32' N, 157*23' E (Marcus-Necker Ridge), 
1420 m. 

REMARKS: Although not apparent from Vaughan's 
(1907) description of C. afoocki, the two syntypes of 
this species contain 13 and 14 sectors of septa (52 
and 56 septa, respectively), not four cycles of 48 
hexamerally arranged septa as might be inferred. 
Zibrowius (1980) reported that eastern Atlantic spec- 
imens have 12-15 sectors (48-60 septa); the type of 
C. pac^kg Keller, 1981a appears k) have 13 sectors 
(54 septa). The New Zealand populations thus 
appear to differ from those reported previously by 
having a higher number of sectors (14-16-18), only 
its lower range consistent with Atlantic and Hawai- 
ian populations. The New Zealand specimens also 
differ in having less exsert primary septa (4.0- 
4.5 mm), the primary septa of those from other 
regions reaching as high as 7 mm above the calicu- 
lar edge. 

Although Squires and Keyes (1967) included one 
specimen of C. atlantica in their account of C. pro- 
/ww&z, C. gf&m#o% is distinguished by having: tertiary 
septa wider than their secondary septa; on aver- 
age, fewer septa and pali (C. profunda of equiva- 
lent size usually have 96 septa and 24 pali); a nar- 
rower pedicel; more exsert primary septa; 
thicker pali; and nonaligned costal granules. Com- 
parisons to C. dannedaze are made in that account. 

The synonymies of C. pamw&zand C. f*K%j&8 sue 
considered as tentative only because I have not 
examined their type specimens. 

CaryopAyffiafCJ rafpAaen. sp. (Plate (3, f-i) 

MATERIAL EXAMINED: Types, q.v. Reference Specimens: 
two syntypes of C agenda (BM(NH) 1950.111.63a). 

DISTRIBUTION: Known only from northern Lord Howe 
Seamount Chain (Gifford Guyot) and south of the 
ChesterGeld Islands (Map 18); 315-360 m. 

DESCRIPTION: Corallum ceratoid, slightly flared 
distally, straight, and attached by a robust pedicel 
(PD: GCD = 0.31-0.40). Largest specimen (holotype) 
32L5 x 24.8 mm in calicular diameter acid 36.7 mm 
mheight,withapediceldiameteroflZ9mm. Calice 
elliptical; edge serrate. Theca thick and smooth 
(but not porcellanous); costae well developed only 
from die calice to 4-6 mm below the calice, the 
rounded costae 0.6-0.9 mm wide and separated by 
deep intercostal furrows about 0.4 mm wide. Other- 
wise, costae on lower theca are flat, and intercostal 
striae are poorly defined (thin and shallow), covered 
with very low, rounded granules arranged 2 or 3 
across a costa. Corallum white. 

Septa hexamerally arranged in 4 (cycles and an 
incomplete fifth cycle, 1 corallum having 1 pair of 
S5 in each of 9 half-systems (66 septa), another 
having a pair of S5 in every half-system and 2 pairs 
in 1 half-system (74 septa). Sl-2 about 32 mm 
exsert, quite thick (about 1.5 mm at apex), and have 
straight, vertical inner edges that extend about two- 
thirds distance to columella. S3 only slightly less 
exsert, about three-quarters width of an Sl-2, and 
have slightly sinuous inner edges. S4 only slightly 
less exsert and about three-quarters width of an 
S3, and have straight inner edges. S5 slightly less 
exsert and about two-thirds width of an S4. Before 
each S3 is a narrow (2.0-22 mm wide), rounded, 
thick, lamellar (not sinuous) palus (P3), together 
forming a crown of 12 elements deep in fossa. P4 
are not formed even when pairs of S5 occur; 
instead, the position of the P3 seems to migrate to a 
location between the S3 and the accelerated S4. 
Columella consists of 3-6 granular rods, aligned 
along the axis of the GCD. 

TYPES: Holotype: NZOI Stn 1741, NZOI H-623. 
Paratypes: RVFnm&KM Stn 5/89/40,3, AMS G15500, 
1,USNM 94006. 

TYPE LocALTTY: 22°43'00 S, 159°16'00 E (Gifford Guyot, 
northern Lord Howe Seamount Chain), 328 m. 

ETYMOLOGY:   This species is named in honor of 
Patricia M. Ralph for her contributions to our 
knowledge of New Zealand Scleractinia. 

REMARKS: Among die approximately 58 recent spe- 
cies of Cgryop&yUaz (see Cairns 1991a), a small sub- 
set of four species is characterised by having pali 
before its antipenultimate (vs penultimate) cycle of 
septa: C. pewcfpwWg Moseley, 1881 (Lesser Antilles, 
714-843 m); C. agxmsis Gardiner, 1904 (off South 
Africa, 59 m); C. dkminae Cairns, 1982 (off South 
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Georgia, 101-261 m); and Cnz/p/iae.   Gm/op&yH%g 
paucipalata is easily distinguished as having pen- 
tameral symmetry: 40 septa and five pali; C, eltan- 
inae differs from C. ralphae in having a much larger, 
fascicular columella; a shallower fossa; non-incised 
intercostal furrows; and a narrow pedicel. Howev- 
er, G ralphae is remarkably similar to C. capensis, 
both species not only having a maximum of 12 pali 
regardless of S5, but also both species having a 
papillose columella. Caryophyllia ralphae differs in 
having much more highly exsert septa, a deeper 
fossa, and much larger and higher pali (those of C. 
capensis are almost indistinguishable from the 
columel-lar elements). Zibrowius and Gili (1990) 
do not consider C. capenas as a "true OnyopAyffw", 
perhaps because of its papillose columella and odd 
palar shape and placement, but they do not suggest 
analtemative genus. Cgryopky/fwcBpcnsis may well 
belong to a different genus, and, if so, C. nzfp&af 
should be placed with it. 

CeryopAyff:* (C.) dfomfdgag Marenzeller, 1904 
(Hate 9, a-d) 

Caryophyllia diomedeae Marenzeller, 1904b: 79-80, pi. 1, 
fig. 2; Cairns 1991a: 11-13, pi. 4, figs c-e (synonymy). 

OnyopAylfw; amiee Zibrowius 1974a: 779-782, pi. 3, figs 
a-f (new synonymy); 1980: 62-63, pi. 24, figs A-J 
(synonymy); Cairns 1991a: 12, pi. 4, fig. f; Cairns & 
Parker 1992:19-20, pL 5, Ggsb-f. 

PCwyophyffw sp. Zibrowius 1974k 755, 756, pL 1,ng. 11, 
pL2,ng.l. 

Cwyophyffw prq/unda: Cairns 1982:17-19 (in park Effmun 
Stn 1403). 

MATERIAL EXAMINED: New Records: NZOI Stn P946,11, 
USNM94057;S*nP947,2,USNM 94058; S*nQ68,l,IJSNM 
94059; Stn R438,l, NZK)l;S*nS46,1, NZOtStn T226, 7, 
USNM 94060; Stn T243,1, NZOt Stn T257,1, NZOI; Stn 
U325,7, USNM 94061; Vofomokg Stn B30-28,3, AU11622, 
AUM; Akazwkr Nemwymw Sbi N17-6,5, AU12251, AUM; 
Efhomx Stn 1403,1, USNM 47518. Previous Records: Types 
(fC.dwmak^ specimens reported by Zbrowius (1980) 
and Cairns (1982) as C. profunda. 

DISTRIBUTION: New Zealand region: Lord Howe 
Seamount Chain; Colville and Kermadec Ridges; 
off Cape Palliser; Campbell Plateau (Map 3); 660- 
1200 m. Elsewhere: northeastern Atlantic from the 
Mediterranean to the Azores; Bermuda; off Pacific 
Panama; Cocos and Galapagos Islands; off Tasmania 
and Victoria; ?St. Paul Island; off Pukapuka Atoll, 
Cook Islands, 1585m (reported herein, NZOI Stn 
U325); 245-2200 m. 

DESCRIPTION: Corallum ceratoid, often flared dis- 
tally, straight to slightly curved near base, and at- 
tached through a pedicel 0.26-036 GCD. Largest 
New Zealand specimen (EfkmfM Stn 1403) 29.9 x 
25.1 mm in calicular diameter and 35 mm in height, 
with a pedicel diameter of 10.2 mm; however, most 
specimens examined from this region 15-17 mm 
GCD. Calice elliptical; edges serrate. Theca thick 
and usually porcellanous (smooth) with little or no 
indication of costae. Intercostal striae and costal 
granules usually covered with stereome, produc- 
ing a smooth, dense theca; costal granules usually 
visible only near calice. Cl-2 sometimes slightly 
ridged. Corallum white, light yellowish-brown, or 
cream colour. 

Septa of most coralla hexamerally arranged in 4 
complete cycles (48 septa); however, of the 38 New 
Zealand specimens examined, 1 contains only 11 
sectors (44 septa, 11 pali), another 13 sectors (52 
septa, 13 pali), another 14 sectors (56 septa, 14 pali), 
and yet another 15 sectors (60 septa, 15 pali). Most 
Atlantic specimens reported by Zibrowius (1980) 
have 4 cycles of septa, but he also reported speci- 
mens with 10, 11, and 13 sectors. Six of the 10 
specimens reported by Cairns and Parker (1992) 
have 14 sectors. Sl-2 thick, about 3 mm exsert (up 
to 5.5 mm in large specimens), and have slightly 
sinuous inner edges that extend about three-quar- 
ters distance to columella. S3 about 2 mm exsert, 
two-thirds width of an Sl-2, and have moderately 
sinuous inner edges. S4 1.5-2.0 mm exsert, two- 
thirds to four-fifths width of an S3, and have only 
slightly sinuous inner edges. A tight crown of 12- 
15 P3 encircles the columella, each palus about 
2 mm wide and having sinuous edges, especially 
their outer edge. Columella consists of 3-12 slen- 
der, twisted elements. 

TYPES: One syntype of C. diomedaae is deposited at the 
USNM (22083). The holotype and paratype of C. 
sarsuM are deposited at the BM(NH) (1974.1.10.1-2). 

TYPE LocALmEs: C. dKnnakag: AJbatmss Stn 3358, 
6*30 *N, 81*44' W (off Coiba Island, Panama), 1043 m. 
C. ansiae 47*19' N, 6°36' W (Celtic Sea), 880-980 m. 

REMARKS: I previously noted the resemblance of C. 
sarsioe to C. diomedeee, concluding that C. sarsioe 
differed in having a more robust corallum and in 
lacking costal ridges (Cairns 1991a). The speci- 
mens from the New Zealand region bridge the 
morphological gap between these two nominal 
species, indicating that the type of C. diomzedmzf is a 
relatively small specimen (GCD = 12.9 mm) having 
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48 septa, which is typical of most specimens, but 
that the species is capable of attaining a GCD of 
30 mm and having up to 15 sectors (60 septa). 

Four species of relatively large, attached species 
of OxryopkyUwz occur in the New Zealand region: C. 
prqfwnda, C. aftmhce, C. dNomakwe, and C. ndpfzof. 
Cmny«%%kyffia prq/wmda is characterised by having in 
16-24^26 sectors of septa (and thus 64-96-104 septa 
and 16-24-26 pali); wide, lamellar pali; a robust 
pedicel (PD: GCD up to 0.6); and horizontally 
aligned costal granules. CmryopkyUig diomfdazehas 
fewer septa and pali (usually 48 septa and 12 pali, 
but as many as 60 septa and 15 pali); relatively 
narrow pali; a narrow pedicel (PD: GCD = 0.26- 
0.36);andaporcellanoustheca. Onyop&yUiizafWfica 
is distinguished by having its tertiary septa wider 
than its secondary septa; 14-16-18 sectors of septa 
(56-64-72 septa and 14-16-18 paH); wide, slightly 
sinuous pali; a narrow pedicel (PD: GCD = 0.18- 
0.20); uniformly distributed costal granules; and 
highly exsert primary septa. Cgryop&yffwz ndpAwzeis 
distinguished by having pairs of S5 within a half- 
system without a corresponding P4. Within the 
New Zealand region the four species also have 
distinctive geographic and bathymetric ranges — 
OzrypphyffMrnfpkgf is known only from the north- 
ern Lord Howe Seamount Chain from relatively 
shallow water (315- 360 m); C prq/wndo, contrary 
to its name, is the shallowest-occurring of the four 
species, found primarily off North and South Is- 
lands, including off Fiordland, at 20-1300 m; 
Caryophyllia diomedeae is more characteristic of the 
Kermadec Ridge and Campbell Plateau, usually at 
greater depths (660- 1200 m) than C. pno/wndg; C. 
affawfica is known from isolated seamounts and off 
small islands at 776- 2165 m. 

Caryopkyffia (C) /apofdca Marenzeller, 1888 
(Plate!), e-h) 

Caryophyllia japonica Marenzeller, 1888: 16; Cairns 1994: 
45, pL 4, Hg. 1, pi 19, figs c-i (synonymy). 

O^ryopAyCiapn^undlg: Squires &Keyes 1967: 23 (in part 
NZOI Stn C608 and part (9 specimens) of C690). 

MATERIAL EXAMINED: New Records: NZOI Stn B544, 1, 
USNM94028;SmD224, 1, NZOI;StnE719, 5, USNM 
94031; Stn E752,1, NZOt Stn P924,9, NZOI; Stn G184,4, 
U5NM 9403% Stn G208,l, NZOI; Stn G230, 1, IJSNM 
94033;SmG3442,U5NM94034;SmG885,2,NZOI;Stn 
H947, 4, NZOI; Stn 1671, 6, USNM 94035 Stn J55, 3, 
NZOI; Stn Q2, 2, NZOI; Stn Q6,1,142%)% Stn Q174, 2, 
NZO%StnS67, 2, NZOt Stn V372,4, USNM 94036; Stn 
V373,9, NZOI; BS480,3, MbNZCO!37; Chatham Island 

Expedition Stn 34,2, MoNZ C0246; EBomn Stn 1403, 
6/USNM 94025. Previous Records: Two syntypes of C. 
^xmicu; specimens reported by Squires and Keyes (1967) 
(« C pn^Wa (NZOI Stn C608, C690). 

DiSTMBunoN: Bounty Plateau; Chatham Rise; Cook 
Strait; Challenger Plateau; off North and East Cape 
(Map 7); 106-946 m, but most records from 300- 
450 m. Elsewhere: Commander Islands, Bering Sea 
to Kyushu, Japan; 77-1680 m (Caims 1994). 

DEsaumoN: Corallum ceratoid, straight, and firmly 
attached by a pedicel 0.21-0.39 GCD. Largest speci- 
men examined (NZOI Stn C690) 18.4 x 16.1 mm in 
calicular diameter, but most coralla are much small- 
er, i.e., in the 10-12 mm GCD range. Adult coralla 
10-16 mm in height. Costae variable in expression, 
usually slightly convex or even slightly ridged, but 
smooth (nongranular and glistening), with poorly 
defined intercostal striae. Near calice, intercostal 
striae absent, the theca being smooth. Corallum 
white. 

In all coralla examined septa were hexamerally 
arranged in 4 complete cycles (48 septa) according 
to the formula: S1-2>S32S4, the S4 of larger coralla 
approximating die width of an S3. Sl-21.0-1.7 mm 
exsert, with straight, vertical inner edges that 
meet the columella only deep within the fossa. S3 
less exsert (0.5-0.7 mm), about half the width of an 
Sl-2, and have slightly sinuous inner edges. S4 
slightly more exsert than S3, each pair fusing with 
their adjacent common SI or S2 to form a low 
calicular lancet. Inner edges of S4 straight and 
extend 0.8-1.0 width of an S3, depending on size of 
corallum. Twelve rather narrow (15-21 mm wide) 
pali form an elliptical crown, each palus having a 
highly sinuous outer edge but less sinuous inner 
edge. Tall granules and short carinae occur on 
summits of palar face undulations. Columella a 
discrete, sometimes hemispherical, structure, com- 
posed of numerous (7-^39) slender, twisted elements. 

TYPE& Two syntypes of C. japonic;? are deposited at 
the NMW (8168). 

TYPE LOCALITY: Enoshima, Sagami Bay, Japan; depth 
unknown. 

REMARKS: Ozryop/n/Uw ;gpoMK% is part of a species (or 
subspecies) complex that extends from California 
to Japan (see Caims 1994), including the taxa C. 
gmoWi Vaughan, 1900; C. a&zs&ensis Vaughan, 1941; 
and C yaponicg Marenzeller, 1888. The New Zea- 
land specimens are indistinguishable from those 
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collected off Japan (Cairns 1994). 
Owyop^ffw/opoM^ differs from C. pnofuMdain 

having fewer septa and pali (only 48 and 12, respec- 
tively, vs 96 and 24), small specimens of C. profunda 
of equivalent size to large C. japonica having many 
more septa and pali. CmyppAyffwygpomfBalsodif- 
fers in having sinuous S3 and P3; smaller and more 
numerous columellar elements; almost equivalent 
S3 and S4; and in lacking aligned costal granules. 

Although similar, C. japonica differs from C dio- 
medeae in having: a thinner theca; better defined 
costae; Sl-2, 4 with straight (not sinuous) inner 
edges; and more columellar elements. Also, C. 
^zpoM&H is usually found at shallower depths than 
C. dzomabef and, in general, in different parts of the 
New Zealand region (compare Maps 3 and 7). 

One of the nine specimens from NZOI Stn C690 
possesses a hypertrophied calice characterised by 
an enlarged, spongy, exsert columella, and an addi- 
tional cycle of rudimentary Pl-2 (Plate 9, f). This 
kind of structure is usually indicative of a gall of a 
parasitic ascothoracid barnacle (see Zibrowius & 
Grygier 1985), but a transverse section through the 
enlarged region showed it to be a solid struc- 
ture, not hollow as would be a barnacle gall. The 
structure is also centralized and symmetrical in 
shape, which is not typical of ascothoracid galls. 

Caryop&yfHa (C.) fameZH/tra Moseley, 1881 
(Plates 9, i, 10,a-c) 

Ozryopkyffie famdU^tn:: Moseley, 1881:140-141, pL 1, fig. 
7a-b;Hutton 1904: 315; Not Squires 195&47, pL 3% 
Ggs 21-2% Cairns 1991a: 12. 

?Qz7yophyff*e dwHcWaW (sic): Van der Horst 1931: 4. 
?ODypphyUA: bmfU#en:: Cairns & Keller 1993: table 2 

MATERIAL EXAMINED: New Records: NZOI Stn 187, 2, 
NZOI; Stn 191, 1, USNM 94358; Stn PI 15, 3, USNM 
94359; Stn Q46,1, NZOt BS307,1, MoNZCOGZ; Soda 1/ 
82/59, 2, NMV F67791; RV fnmWm 5/89/5, 5, AMS 
G15555. Previous Records: Syntypes of C. lamellifera. 

DISTRIBUTION: New Zealand region: Kermadec Ridge 
between Raoul and Macauley Islands; southern 
Norfolk Ridge; off Lord Howe Island; Taupo 
Tablemount, Tasman Sea (Map 18); 89-1152 m. 
Elsewhere: ?southwest Indian Ocean (Van der Horst 
1931); 128-274 m. 

DESCRnmoN: Corallum ceratoid to trochoid, straight, 
and firmly attached by a robust pedicel 0.38-0.53 
GCD. Largest specimen examined (NZOI Stn 191) 
15.5 x 15.3 mm in calicular diameter and 21 mm in 

thick (1.0-1.3 mm) and covered with closely 
spaced, transverse ridges, each horizontal ridge 
0.18-020 mm wide and rounded on its edge. Ridg- 
es best developed cm lower half of corallum. Cos- 
tae and costal granules absent; theca glistening. 
Most coralla predominantly white, with brown ver- 
tical stripes corresponding to the Cl-2 in upper 
corallum; upper edges of Sl-2 and upper outer 
edges of 53-^4 also brown. 

Among the 15 specimens examined (new records), 
8 have hexamerally arranged septa in 4 cycles (48 
septa, 12 pali), whereas 7 coralla have septamerally 
arranged septa (56 septa, 14 pali). The larger of the 
two syntypes (GCD = 7.0 mm) has 46 septa and 11 
pali, missing one pair of S4 and its corresponding 
P3; the smaller syntype (GCD = 22 mm) has only 24 
septa and 6 pali. SI highly exsert (up to 4.3 mm), 
with straight to slightly sinuous inner edges that 
extend about three-quarters distance to columella. 
S2 about three-quarters as exsert and as wide as an 
SI, with slightly sinuous inner edges. S3 least 
exsert septa (about 2.3 mm), extend two-thirds to 
three-quarters width of an S2, and have moderately 
sinuous inner edges. S4 adjacent to SI almost as 
exsert as an 52, each pair of S4 flanking an SI 
fusing with it to form a triangular lancet. S4 adja- 
cent to S2 only slightly more exsert than an S3, each 
pair flanking an S3 also forming small lancets. S4 
0.8-0.9 width of an S3 and have straight to slightly 
sinuous inner edges. Pali 1.05-2.20 mm wide and 
have sinuous inner edges, 12-14 pali forming a 
palar crown encircling the columella. Fossa of mod- 
erate depth; columella consists of 1-19 very slender 
(0.25-035 mm in diameter) twisted elements. 

TYPES: The two syntypes of C. Zame77(/frg are 
deposited at the BM(NH) (unregistered). 

TYPE LocAUTY: CWazger Stn 170,29*55' S, 178*14' W 
(north of Macauley Island, Kermadec Ridge), 1152 m. 

REMARKS: Cgryopkyffig fameH{ferg was found at some 
of the same stations as C. /xazwzizgMsis and bom 
species share a similar pigmentation pattern and 
are about the same size. OzryopAyffw WieU^mz 
is distinguished by having: a transversely ridged 
theca (not granular); predominantly hexameral 
symmetry (12-14 pali) vs predominantly pentameral 
symmetry (10-12 pali); S4 less wide than S3; and a 
thicker theca and septa. 

Two other recent species of Ozryopky/fia have a 
transversely ridged theca — C. rwgosa (reported 
herein) and C. corrugafg Caims, 1979 (western At- 
lantic, 183-380 m). OzryopAy/fw corrwgwfo differs in 
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height, but has a broken pedicel. Theca relatively 
having: ridged Cl-2, a very small pedicel and flared 
calice, lamellar pali, and S4 that are much narrower 
manitsS3; C. rwgosa differs inhavlng: a smaller 
corallum, octameral symmetry, and extremely sinu- 
ous septa and pali. 

The specimen reported by Squires (1958) as C. sp. 
c& C. IbmeWg&rB from the lower Miocene of New 
Zealand has transverse thecal ridges but has 72 
septa (18 pali) and is unlikely to be conspecific. 

The larger syntype (from Challenger Stn 170, Plate 
10, b, c) is a small, probably juvenile, specimen 
lacking a full fourth cycle and differs from most of 
the other New Zealand specimens reported herein 
in having sharper thecal ridges, a smaller corallum, 
and S4 that are wider than its S3. The first two 
differences may be attributed to ontogenetic 
changes, but the difference in relative widths of the 
third and fourth cyles is puzzling, since this is 
usually a conservative character throughout 
ontogeny. 

Caryopkyf Ha (C) g km^gfa Caims, 1993 
(Plate 10, cW) 

Cwyophy/fw gfowgaAx Caims m Caims & Keller, 1993:236- 
237,pL4,ggsA-B. 

MATEMAL EXAMINED: New Records: NZOI Stn K804,l, 
NZOI; NZOI Stn K830, 1, USNM 94056; Stn K858, 1, 
NZOI; Stn S571, 1, USNM 94055; Stn X221, 1, NZOt 
BS310,1, MoNZ C065,3, USNM 94054. Previous Records: 
Holotype. 

DISTRIBUTION: New Zealand region: Kermadec Ridge 
from Raoul to Curtis Island; northern Three Kings 
Ridge (Map 14); 165-590 m. Elsewhere: Madagascar 
Plateau; 630-680 m. 

DESCRIPTION: Corallum ceratoid to subcylindrical, 
having a thick pedicel (PD: GCD = 0.59-0.81) and a 
thin, expansive, encrusting base. Corallum rela- 
tively small, the largest New Zealand specimen 
(BS310)only 10.7 x 10.1 mm in (Ocular diameter 
(pedicel broken). Theca porcellanous (not costate), 
and uniformly covered with low, rounded gran- 
ules. Corallum light yellow-brown. 

Septa hexamerally arranged in 4 complete cycles 
(48 septa), even at a GCD of only 4.2 mm, according 
to the formula: S1>S22S42S3. SI about 1.5 mm 
exsert, with straight, vertical inner edges mat reach 
the columella. S2 less exsert (about 1 mm), about 
0.8 width of an SI, and also with straight inner 
edges. S3 and S4 about 0.6 mm exsert, the S3 about 

0.8 width of an S2, with slightly sinuous inner edges. 
S4 unequal in width, those adjacent to SI invariably 
wider (0.9-1.0 width of an S2) than those adjacent to 
S2 (0.841.9 wWm of an S2, which is equal to or slightly 
wider than an 5%%. P3 slender (about 1.1 mm wide), 
with very sinuous inner edges, forming a oght palar 
crown of 12 elements deep in fossa. Columella 
composed of 3-9 slender, twisted elements, even more 
deeply set in fossa man me palar crown. 

TYPES: The holotype is deposited at die IOM. 

TYPE LOCALITY: Vifyaz Stn 2716, 33*17'S, 44*55'E 
(off Walter's Shoal, Madagascar Plateau), 630-680 m. 

REMARKS: Of the 18 recent Coryop/zyUwz species that 
can be characterised as attached species with four 
cycles of hexamerally arranged septa (see Cairns 
1991a), in only five are the S4 equal to or greater 
than the width of their S3 — C. cafivn Duncan, 1873 
(northeastern Atlantic, 130-1050 m); C. af&mfica 
(Duncan, 1873) (= ?C. pmw&x Alcock, 1902a) (wide- 
spread, 776-2165 m); C. pofygowz Pourtales, 1878 
(Antilles, 700-1817 m); C. dkrfz Zibrowius, 1980 
(Azores, 76-506 m); and C. efwzgxAz Caims, 1993. 
CaryopAyffw efongg&z differs from these other species 
in having SI mat are wider than their S2, a very 
deep fossa, and a yellow-brown corallum. 

CaryopkyZfia (C.) scoWwosa Alcock, 1902 
(Plates 10, g-i, 11, a-c) 

OayyAyWb cuffrifenz Alcock, 1902a: 89-90; 1902c 7-8, 
pi. 1, figs 1, la (new synonymy). 

OnyopAyHw scofmxosa Alcock, 1902a: 90; 1902c: 8, pL 1, 
Ggs 2, 2a; Keller, 1981a: 17, ng. 2 (in park Vifyzz Stn 
4680); Caims & Keller 1993: 235 (synonymy); Caims 
1994: 45-46, pL 20, figs a-b (synonymy). 

Not Caryop&yHia sp. cf. C. scohmoso: Caims 1994: 45-46, 
pL 19, 6gs j-L 

MATERIAL EXAMINED: New Records: NZOI Stn G817, 2, 
NZOI; Stn G818,2, USNM 94045; Stn G819,2, NZOI; Stn 
G821, 2, NZOI; Stn G822, 4, NZOI; Stn G824, 8, NZOI; 
Stn G825, 6, NZOI; Stn P943, 8, USNM 94046; Stn Q84, 
73, USNM 94047; Stn U344,1, NZOI; Stn U351,3, NZOI; 
RV FnmJWM Stn 5/89/25, 4, AMS C15497, G15567, RV 
FnmJWin Stn 6/88/4,10°34J8' S, 144°13.33' E, 815-825 m, 
20 August 1988, 1, USNM 86559. Previous Records: 
Syntypes of C. scoMnoso; holotype of C. cwffri/era. 

DISTRIBUTION: New Zealand region: known only from 
northern Lord Howe Rise (Map 16); 784-1051 m. 
Elsewhere: southwestern Indian Ocean from Tan- 
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zania to Madagascar Plateau; Sulu Sea; Celebes Sea; 
off Queensland (reported herein); off Tonga and Sa- 
moa (reported herein: NZDI Stn U344^1, USNM 
94048; Stn U351,2, USNM 94049); 535-1270 m. 

DESCRIPTION: Corallum cornute (usually curved be- 
tween 45-90°) and free, the original unconsoli-dat- 
ed pedicel only 0.9-1.1 mm in diameter. Largest 
New Zealand specimen examined (AMS G15497) 
20 x 16 mm in calicular diameter and 24 mm in 
height. Calice elliptical: GCD: LCD = 1.15-1.25. 
Costae well defined, Cl-2 0.5-0.6 mm wide and 
often ridged, especially near calice, where the ridg- 
es are sometimes sinuous. C3-4 0.6-0.9 mm wide 
and flat to slightly convex. Costae separated by 
thin, shallow striae and covered with low rounded 
granules 3 or 4 across a costa. Corallum white; 
however, theca from base to a parallel line 2-3 mm 
below calice usually worn and discoloured. 

Coralla of most specimens hexamerally arranged 
in 4 cycles (48 septa) according to the formula Sl- 
2>S3-4; however, larger coralla (e.g., GCD > 16 mm) 
have 56 or even 64 septa arranged in 14 or 16 
sectors and have correspondingly 14 and 16 pali 
Sl-2 highly exsert (2.4-3.0 mm) and have slightly 
sinuous vertical inner edges that reach four-fifths 
distance to columella. The paliferous S3 are least 
exsert septa (about 0.7 mm) and have moderately 
sinuous inner edges. S4 about 2 mm exsert, a pair 
of S4 fusing with each SI+2 to form 12 rectangular 
lancets. Width of S4 often slightly less than S3 in 
young coralla, equal to width of S3 in most coralla, 
and sometimes slightly wider than S3 in larger 
coralla. A crown of 12-16 wide (1.8-1.9 mm), sinu- 
ous pali encircles a fascicular columella composed 
of 4-14 relatively broad, twisted elements. 

TYPES: Six syntypes of C.sooWnosa are deposited at 
the ZMA: Coel. 574, Siboga Stn 45, includes Alcock's 
illustrated specimen; Coel. 575, 5#oga Stn 102, 
includes the largest syntype of 18.1 mm GCD. The 
holotype of C. cwffn/era is also deposited at the 
ZMA(CoeL 1180). 

TYPE LOCALITIES: C. scobinosa: Flores and Sulu Seas, 
535-794m C cidfrifenz: Sg*%o Stn 101, 6*15'N, 
120*21' E (Sulu Sea), 1270 m. 

REMARKS: Unattached, cornute species of Caryophyllia 
have been described from bathyal depths world- 
wide, including the following ten species: C. cornu- 
/brmnb PourtalAs, 1868; Cs^wmzaf Duncan, 1873; C. 
scifkemorpho Alcock, 1894; C.scofwxoaz Alcock, 1902a; 
C. pWiWKf&daDemTanL1906;C. pgwc^p^MtgYabe 

&EguchL 1942b; C.gnWis Gardiner &Waugh, 
1938; C. maMifAz Gardiner &Waugh, 1938; C. 
Wzemzcea Z&rowiua&Gili, 1990; and C.MzWmzag 
Zibrowius &Gili, 1990. Whereas somespeciesare 
quite distinctive (e.g., C. comw/brmfs, C. 
pAmi/amefbtg, C. pawcipa/iafg, C. gnnzdts, and C. 
maWnf W), the others are very similar, characterised 
by having highly exsert primary septa and 
associated calicular lancets, highest cycle septa that 
are wider man the pen-ultimate cycle, wide pali, 
and broad columellar elements. Trie number of septa 
and pali vary from 48/12 to 96/24, seemingly as a 
function of corallum size. It remains to be proven 
whether the remain-ing five taxa are separate sibling 
species, different subspecies, or simply growth 
forms of the same species. The specimens reported 
herein as C. sco-Mnosa represent specimens having 
small coralla and only 48 septa (12 pali), only 
several specimens having more septa. Onyophyffwz 
cWfrz/eni (holo-type with a GCD of 21.8 mm, having 
48 septa) is suggested to be a synonym of C. scofmzosa, 
its prominent Cl-2 being part of the variation 
characteristic of C. scofmzosa. 

CaryopkyZHa (CJ ambrosia Alcock, 1898 
(Mate 11, d, e) 

Caryop/iyZfia amimosw Alcock, 1898: 12, pL 1, fig. 1, la; 
Zibrowius 1980: 63-65, pL 25, figs A-K (synonymy). 

CeryopAy776* ambrosia ambrosia: Cairns 1979: 59; Cairns & 
Keller, 1993:234, pL 13, Gg. H; Cairns 1994:48, pL 21, 
figs d-h (synonymy). 

MATERIAL EXAMINED: New Records: NZOI Stn D226, 3, 
NZOI; Stn D227,4, NZOI; Stn D231,3, NZOI; Stn E712,1, 
NZOI; Stn E717,1, NZOI; Stn E772,1, USNM 94042; Stn 
E884,7, USNM 94043; Stn F877,4, USNM 94044; Stn F896, 
1, NZOt Stn F900, 3, NZOI; Stn P120, 6, NZOI; BS763 
(R121), 1, MoNZ CO 244; BS 812 (Q556), 3, MNZ; BS844 
(O590), 24, MoNZ, 1, USNM 94041; J15/9/76, 1, MoNZ; 
/Ueuowkr rVesmqenop Stn N17-15,1, AU12248, AUM; east 
of Broken Bay, NSW, 827 m, 1, USNM 78612; RV FnmMm 
6/88/4, 10*34' S, 144*13' E, 815-825 m, 4, USNM 86558. 
Previous Records: Two syntypes of C. mnfmosie (USNM); 
specimens reported by Zibrowius (1980). 

DISTRIBUTION: New Zealand region: Lord Howe Rise; 
Challenger Plateau; Raukumara Plain; southern 
Colville Ridge (Map 7); 701-1180 m. Elsewhere: 
widespread: amphi-Atlantic; Indian Ocean; south- 
eastern Australia (reported herein): off Japan and 
Ryukyu Islands; 311-2670 m. 

DESCRnmoN: Corallum straight to cornute (curved 
up to 90°), with a non-reinforced base 1.3-1.9 mm 
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diameter. Adult coralla massive and dense, with 
thick deposits of internal stereome. Largest coral- 
lum examined (BS844, MoNZ) 49 x 40 mm in cali- 
cular diameter and 42 mm in height. Calice ellipti- 
cal: GCD: LCD = 1.2-1.3. Cl-3 sometimes slightly 
ridged, but, in general, all costae equal in width, 
slightly convex, and separated by very thin 
intercostal striae. Costae uniformly covered with 
fine (about 0.2 mm in diameter) granules, 4 or 5 
occurring across a costa. AsinC scoWfzosa, only a 
thin band of theca adjacent to the calice is well 
preserved (white), the remainder of the theca being 
worn and often discoloured. 

Septa almost always hexamerally arranged in 5 
complete cycles (96 septa), even at the small size of 
19 mm GCD; however, a specimen of 15 mm GCD 
has only 12 pali and a partial fifth cycle. Two 
exceptions worth noting are a specimen of GCD 
41 mm with 104 septa (26 pali) and the largest speci- 
men of GCD 49 mm, which has only 92 septa (23 
pali). Sl-2 highly exsert (up to 7 mm) and have 
slightly sinuous inner edges that extend about 
three-quarters distance to columella. S3 only slightly 
less exsert, but otherwise similar to Sl-2. S4 least 
exsert septa (about 2 mm) and have moderately 
sinuous inner edges extending two-thirds width of 
an SI-3. S5 3.0-4.5 mm exsert, a pair of S5 fusing 
with each SI-3 at the calicular edge to form lancets 
that alternate in height, the Sl-2 lancets being 
slightly more exsert than those of the S3. Inner 
edges of S5 straight, the S5 equal to or slightly 
wider than the S4. A prominent crown of 24 wide 
(up to 5.5 mm) pali occurs before the S4. Palar 
edges only slightly sinuous, and bear granules 2-3 
times the size of those on septa! faces. Fossa of 
moderate depth, containing an elongate fascicular 
columella composed of 5-19 broad (up to 2.9 mm in 
diameter), twisted elements. 

TYPES: Approximately 200 syntypes are presumed 
to be deposited at the Indian Museum, Calcutta. 
Two syntypes are deposited at the USNM (18157); 
two syntypes are at the MNHNP; two are at the 
ZMA(Coel 1179); and onus is at the MNW (8165). 

TYPE LOCALITY: Laccadive Sea, Arabian Sea; 1829- 
1957 m. 

REMARKS: At least four populations (?forms, subspe- 
cies, species) of G ambrosia are recognised: (1) speci- 
mens from the eastern Atlantic and northern Indian 
Ocean (typical), characterised as having small to 
medium-sized coralla and 14^18 pali (56-72 septa); 
(2) specimens from the western Atlantic called C. 

mntrosza caribbeana by Cairns (1979), characterised 
as having large coralla, but still only 14^18 pali; (3) 
specimens from off Japan (see Cairns 1994), 
characterised as having large coralla and usually 
18-20 pali (72-80 septa), and (4) those specimens 
reported from off New Zealand and southeastern 
Australia, which have large coralla and a story; 
tendency to have 24 pali (96 septa). As mentioned 
in the discussion of C. scoMno&z, these morphotypes 
may represent sibling species, subspecies, or just 
clinal or environmental variation. 

Cgryopkyffia (PremocyaAws) Yabe & Eguchi, 
1942b 

Coryop&yUig having compressed coralla with carinate 
(but not spinose) convex thecal edge. Base invariably 
an open scar. Columella ^scicular or papillose. 

TYPESPEOE&PrgMzoc^/owcofyyressiwYabe&Eguchi, 
1942b, by original designation. 

REMARKS: Three species are recognised in this 
subgenus: ?C. (PJ denfifbTTnis (Alcock, 1902b); C. 
(PJ compress* Yabe 6c Eguchi, 19421% and C. (P.) 
fwrdwzf Cairns, 1984. 

Can/opki/Zfxa (P.) compress* Yabe & Eguchi, 1942 
(Plate ll,f-i) 

QzryopkyOia compress* Yabe & Eguchi, 1932b: 443 (mom. 
M%d.). 

Not Qzryopky/Ha compresso Gardiner & Waugh, 1938:180 
(junior homonym); Cairns 1984:14. 

Prfmocyafkws compressws Yabe & Eguchi, 1942b: 121,151- 
152, pi 10, Ggs 13-14. 

Ozryopfn/WMfPJamyressc Mori 1987: 21-30, 9 figs; Not 
Wells 1956: F422, fig. 323, 3; Cairns 1994: 50-51, pi 
22, figs e-f (synonymy). 

MATBUAL EXAMINED: New Records: NZOI Stn E840, 1, 
USNM 94062; BS441,14, MoNZ CO240,241; BS633 (P461), 
3, MoNZ C0268. Previous Records: Specimens reported 
by Wells (1956), USNM. 

DGTRBunoN: New Zealand region: off Raoul Island, 
Kermadecs; off Three Kings Islands (Map 14); 402- 
757 m. Elsewhere: off Japan (Cairns 1994); 115- 
366 m; Pleistocene of Ryukyu Islands. 

DESCRIPTION: Corallum conpressed (GCD: LCD = 
1.2-1.4) and invariably curved 30-45** in plane of 
GCD, the concave thecal edge rounded, the convex 
thecal edge usually crested or even keeled (up to 
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0.7 mm), although the expression of this costal ridge 
is quite variable. Costoseptum of primary septum 
aligned with convex edge often continuous with 
thecal edge ridge. Base of corallum invariably dis- 
plays an open circular scar 1.0-1.5 mm in diameter. 
Costae equal in width (about 0.5 mm), flat to slight- 
ly convex, and covered with small, low, rounded 
granules arranged 4 or 5 across a costa. Intercostal 
striae quite thin and narrow. Corallum white. 

Septal symmetry and number quite varied, the 16 
specimens examined displaying 6 patterns. The 4 
specimens from off Three Kings Islands show: 9:9:14, 
7 (32 septa, 7 pali); 8:8:16,8 (32 septa, 8 pali); 8:8:14, 
7 (30 septa, 7 pali); and 7:7:14 7 (28 septa, 7 pali). 
The 12 smaller specimens from Raoul Island have 
only 2 patterns: 6:6:12,6 (24 septa, 6 pali), shared by 
8 specimens, and 7:7:14,7 (28 septa, 7 pali), shared 
by 4 specimens. Primary septa are little exsert 
(about 1.1 mm) and have quite sinuous edges that 
extend about three-quarters to columella. Secon- 
dary and tertiary septa equally exsert (about 
0.8 mm), the secondaries about three-quarters width 
of a primary septum and have very sinuous inner 
edges, and the tertiaries less wide than the second- 
aries with only slightly sinuous inner edges. Nar- 
mw(about0.7 mm wWe)pakcK%ur before the secon- 
dary septa, but only in those sectors in which paired 
tertiaries occur, which is sometimes irregular within 
a corallum. Pali have highly sinuous edges and bear 
larger granules than occur on septal faces. 
Fossa of moderate depth, containing a fascicular 
columella composed of 1-4 twisted elements. 

TYPES: Four syntypes of C. compressa are deposited 
at the TIUS (60747). 

TYPE LOCALITY: Pleistocene (Wan Formation) of 
Ryukyu limestone, Kikai-jima, Kagosima-ken. 

REMARKS: Mori (1987) studied 1090 topotypic speci- 
mens of C. compressa, tabulating them into categories 
of type of septal symmetry and number of pali. His 
specimens fell into 57 septal arrangements permuta- 
tions, ranging from 6:6:12, 6 (24 septa, 6 pali) to 
14:14:12, 6 (40 septa, 6 pali), the commonest septal 
complement being 10:10:14,7 (34 septa, 7 pali), pos- 
sessed by 11.1 % of the population. The septal/palar 
arrangements of the New Zealand speci-mens repre- 
sent some of the rarer permutations listed by Mori, 
e.g., the 9:9:14, 7 permutation was the 11th most 
common (2.4%) of his material, whereas the two 
patterns found in the Raoul specimens were 
found in only 05 and 0.9% of Mori's specimens. 
Nonetheless, these specimens are considered to be 

conspecific with C compressa and represent the first 
record of this species outside Japanese waters. 

CofMocyaf&ws Milne Edwards & Haime, 1848a 

Like OzryophyMzg (Caryophy U%0, but forming colonies 
through extratentacular budding from a thick basal 
coenosteum and occasionally from theca of parent 
corallites. Pali before penultimate cycle of septa; 
columella fascicular. 

TYPESPEOES: Coenocy^zwcyfWnczw Mime Edwards 
& Haime, 1848, by subsequent designation (Milne 
Edwards & Haime 1850: xii). 

Remarks: Six recent species are known in the genus 
(see Cairns 1994), two of which are known from the 
Pacific C. fmwtz and C sagazmfMsig Eguchi, 1968. 

Cogwocyatkws brook: n. sp. (Plate 12, a-d) 

MATERIAL EXAMINED: Types, q.v. 

DISTRIBUTION: Known only from die Kermadec Islands, 
including Raoul, Macauley, Curtis, and Cheeseman 
Islands, and Eq)erance Rock (Map 22); 7-95 m. Most 
specimens were collected by Fred Brook from the 
roofs of caves and from beneath overhangs. 

DESCRIPTION: Coralla form small encrustations on 
rocks or calcareous substrata, the largest colony 
(the holotype) about 4 cm in diameter and contain- 
ing 29 corallites. Primary mode of increase is by 
extratentacular budding from edge zone of the com- 
mon coenosteum or between corallites. In some 
colonies (e.g., the holotype) calices elongate and 
then constricted medially, producing two equal- 
sized daughter corallites by intratentacular bud- 
ding. No corallites were noted to bud from the 
theca of another corallite. Calices circular, ellipti- 
cal, or irregular in shape, becoming quite elongate 
prior to intratentacular budding. Large corallites 
that are not in process of budding measure 12- 
13mminCCD. Costae 030-035 mm in width and 
are quite flat, separated by thin, shallow intercostal 
striae. Costae covered with low, rounded granules, 
usually aligned across a costa and fused into short 
transverse ridges. Corallum white. 

Septal symmetry extremely irregular, ranging 
from 8-18 primary septa and pali, and 3 to 4 cycles 
of septa. The commonest symmetry is 6:6:12:24 (48 
septa, 12 pali) or 6:8:1428 (56 septa, 14 pali); in the 
latter case the original hexameral symmetry is pre- 
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served even though an irregular number of higher- 
cycle septa are present. Although most half-systems 
contain 3 septa, some within the same corallite have 
5 septa. Largest corallite examined has 18 pali and 
84 septa. SI highly exsert (up to 2.8 mm), extending 
about three-quarters distance to columella, with 
straight, vertical inner edges. S2 about half as exsert 
and three-quarters width of an SI, and also have 
straight inner edges. S3 least exsert septa, about 
three-quarters width of an S2, and have slightly 
sinuous inner edges. S4 equal to or more exsert than 
S3, fbur-n&hs width of an S3, and have straight inner 
edges. Pali (P3) lamellar, 1.0-1.5 mm wide, and only 
slightly sinuous. Fossa deep, containing a fascicular 
columella consisting of 2-20 tightly twisted elements, 
each about 0.8 mm in diameter. 

TYPEs:Holotype:L4721,AIM AK72405. Paratypes: 
L892, 1 colony, AIM AK72410; L999, 3 colonies, 
AIMAK72409;L1050, 3 colonies, AIMAK72411;L 
1051, 2 colonies, AIM AK72408; L1413, 2 colonies, 
AIM AK72407, 2, USNM 94588; L1630, 1 colony, 
AIM 72406; L4722,5 colonies, AIM AX72412;NZOI 
Stn K820, P-1011, 3 colonies, NZOI, 2 colonies, 
USNM 94130. 

TYPE LOCALITY: L4721, west side of Cheeseman Island, 
Kermadec Ridge, 26 m. 

ETYMOLOGY: This species is named for Fred Brook, 
who collected most of the type specimens and has 
made other collections of shallow-water azoo- 
xanthellaka^ralsfmmAeKermadec, Norfolk, and 
Three Kings Islands. 

REMARKS: Gmntocymfkwg brootzis quite similar Ik) C. 
bowersi Vaughan, 1906, known from the Gulf of 
Panama to southern California at 9-302 m (Cairns, 
1994), particularly in its growth form and irregular 
septal symmetry. CogmocyafAwa brootz, however, 
differs in having transversely granulated costae, 
highly exsert SI, lamellar pali, more numerous col- 
umellar elements, and more septa in large coral- 
lites. Furthermore, although both species repro- 
duce intratentacularly, C. bowersi does so by subdi- 
viding a corallite into numerous very small ones, 
whereas corallites of (1 Wot: elongate and then 
constrict, resulting in only two equal-sized daugh- 
ter corallites. 

Crfspafofrockws Tenison-Woods, 1878a 

Corallum solitary, ceratoid to turbinate, and usually 
attached.    Septotheca costate or covered with 

transverse ridges. Pali absent; columella fascicular, 
composed of discrete, twisted elements. 

TYPE SPEcms: CnspafofrodzMS fnorMafws Tenison- 
Woods, 1878a, by monotypy. 

REMARKS: Fourteen species are recognised in the 
genus, 12 listed by Cairns (1991a) and another two 
described herein. Four of the 14 species have de- 
cameral symmetry; of the remaining ten species, six 
have only four cycles of septa, including the two 
spedes hum the New Zealand region. Both species 
described herein have unique characters that dis- 
tinguish them from others in the genus, one having 
a transversely ridged theca, the other an unattached, 
comute corallum. Species of Crispaforroc&MS are 
widespread in the tropical to Subantarctic regions 
from 82-2505 m, but not yet known from the east- 
ern Atlantic. 

Cnspafofrockws owrafws n. sp. (Plate 12, e-h) 

Gardinfria sp. Gardiner 1929: 125 (in part  Terra 
Now Stn 96). 

MATERIAL ExA&ONED: Types, q.v.; 5 specimens identified 
as Ggrdwena sp. by Gardiner (1929), BM(NH) 
1929.10.22.15-17. 

DiSTRmunoN: Raukumara Plain and Bounty Trough 
off North Cape (Map 7); 7128-1373-2505 m. 

DESCRIPTION: Corallum trochoid and comute, most 
coralla curved 45-90**. All specimens examined 
unattached, tapering to a slender (2.4-3.9 mm in 
diameter), circular, flat base. PD: GCD ranges from 
0.16-029, the smaller ratio corresponding to large 
specimens, the larger to small specimens, a result of 
the pedicel diameter remaining constant as the 
calice increases in diameter. Largest specimen ex- 
amined (holotype) 15.0 x 14.4 mm in calicular di- 
ameter and 26.0 mm in height, with a basal 
diameter of 24 mm. Calice circular to very slightly 
elliptical (GCD: LCD = 1.0-1.1) and serrate, the 
calicular theca associated with each Sl-2 forming a 
small (about 0.9 mm in height) isosceles triangle 
and the 3 S3-4 between each Sl-2 forming a lower 
(about 0.5 mm in height) equilateral triangle. Theca 
of lower half to three-quarters of corallum worm 
upper theca costate, consisting of broad (0.8 mm), 
slightly convex, glistening costae separated by very 
thin (0.1 mm), shallow intercostal striae. Corallum 
white; theca and septa quite thin, both only about 
0.1 mm thick. 

56 



Septa hexamerally arranged in 4 complete cycles 
(48 septa) in all but the smallest specimens of 11- 
12 mm GCD, these small specimens having very 
reduced S4, 3 or 4 pairs of which may be missing 
(resulting in 40-42 septa). Sl-2 have vertical, broad- 
ly sinuous inner edges that fuse with columellar 
elements deep in fossa. S3 half to two-thirds width 
of an Sl-2 and also have broadly sinuous inner 
edges. S4 one-quarter to half width of an S3, some- 
times quite rudimentary, and have slightly sinuous 
inner edges. Septa thin and widely spaced, sepa- 
rated by 0.7-0.8 mm form one another. Septal faces 
of most specimens covered with sparse, low, pointed 
granules, but faces of those specimens from Terra 
Nova Stn 96 also bear short, obliquely inclined 
carinae. Fossa of moderate depth with a fascicular 
columella consisting of 2-14 twisted elements. 

TYPES: Holotype: NZOI Stn S154, NZOI H-624. 
Paratypes: NZOI Stn G703, 1, NZOI P-1012; Stn 
J658,2, NZOI P-1013; Stn S152,2, U5NM 94122; Stn 
S154,4, USNM 94123. 

TYPE LOCALITY: 45°24.2'S, 173=59.8'E (Bounty 
Trough, northeast of Dunedin), 1373 m. 

ETYMOLOGY: The spedes name cwn%%hw (Latin cwriwa, 
bent) refers to the curved shape of the corallum. 

REMARKS: Of the twelve previously described spe- 
cies of Crispatotrochus (see Cairns 1991a), only four 
have four cycles of hexamerally arranged septa: C. 
inornatus Tenison-Woods, 1878a; C. cornu (Moseley, 
1881); C zrregubrzs Cairns, 1982; and C. gxziapggerzsig 
Cairns, 1991a, the other species having decameral 
symmetry or five cycles of hexamerally arranged 
septa. Chspefofrockws cwnxzfws is distinguished from 
all congeners by having a narrow, unattached 
pedicel, which is invariably associated with a cor- 
nute corallum. This species is also distinctive in 
having a serrate calicular edge, widely separated 
septa, and a deep bathymetric range (7128-1 373- 
2505 m), only C. sp. A (sgnsw Cairns 1982) having a 
similarly deep range (2305-2329 m). 

Crbpafofrockwa nqgoaws n. sp. 

MATERIAL EXAMINED: Types, q.v. 

(Plate 13, a, b) 

DISTRIBUTION: Kermadec Ridge from south of 
Esperance Rock to north of Raoul Island; Lord Howe 
Seamount Chain (Map 16); 1424)08 m. 

DESCRIPTION: Corallum ceratoid, elongate, and often 
slightly flared distally. Corallum attached through 

an elongate but thickened pedicel (PD: GCD = 0.35- 
0.41) and encrusting base. Holotype 14.3 x 13.0 mm 
in calicular diameter and 24.7 mm in height, with a 
pedicel diameter of 5.0 mm; largest specimen (NZOI 
Stn K840) 16.5 x 13.8 mm in calicular diameter 
and 31.4 mm in height. Calice slightly elliptical: 
GCD: LCD = 1.1-1.2. Theca uniformly covered 
with thin transverse ridges, 6-7 horizontal ridges 
per mm of theca. Thecal ridges sometimes better 
developed on lower half of corallum and encrust- 
ing base, but often present up to calicular edge. 
Corallum usually white, but two coralla (NZOI Stn 
C527) display a brown colouration on the upper 
edges of their Sl-2 and associated Cl-2. 

Septa hexamerally arranged in 4 complete cycles 
(48 septa) according to the formula: S1>S2>S3>S4, 
only specimens below a GCD of 6.5 mm having an 
incomplete fourth cycle. SI highly exsert (up to 
3.2 mm) with sinuous (low amplitude, high period) 
inner edges mat reach the columella. S2 less exsert 
(about 2.8 mm), about three-quarters width of an 
SI, and have the most sinuous inner edges of all 4 
cycles (higher amplitude and shorter period than 
SI). S3 and S4 equally exsert (about 1.2 mm), each 
about three-quarters width of next lower cycle 
septa, and have only slightly sinuous inner edges. 
Fossa of moderate depth, containing a closely 
grouped, elliptical to elongate mass of discrete, slen- 
der (0.5-0.7 mm in diameter), twisted elements (a 
fascicular columella). 

Types: Holotype: NZOI Stn Q70, NZOI H-625. 
Paratypes: NZOI Stn C527, 19, USNM 94125; Stn 
K826, 1, NZOI P-1014; Stn K840, 2, NZOI P-1015; 
Stn Q70,1, USNM 94124. 

TYPE LOCALITY: 26*59.7' S, 159*18.9' E (Lord Howe 
Seamount Chain), 376 m. 

ETYMOLOGY: The species name rwgosws (Latin rw#a, 
wrinkled) refers to the fine transverse thecal ridges 
of mis species. 

REMARKS: CnspaforrocAws. rwgosws is distinguished 
from its congeners that have four cycles of 
hexamerally arranged septa (see previous account) 
by having a distinctively transversely ridged theca 
and by having S2 that are less exsert and less 
wide than their SI. In all other species of Cris- 
pgfofrDC&us, SI and S2 are of equal size. Lztyrm- 
fkocyaffzus ffmafufus is a similar species — having a 
transversely ridged theca, the same number of septa, 
and occurring at some of the same stations — but is 
distinguished by its maze-like columella and the 
equality of its SI and S2. 
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La&yru*thocyatk«a Cairns, 1979 

Corallum solitary, ceratoid to subcylindrical, and 
attached. Costae usually poorly defined or com- 
posed of transverse epithecal ridges. Pali absent; 
columella composed of an interconnected maze of 
lamellar plates. 

TYPESPEcns: WyrmfAocyafAus Lnzgae Cairns, 1979, 
by original designation. 

REMARKS: WyrmfAocygfAws is quite similar to Cris- 
patotrochus, differing primarily in its distinctive col- 
umellar structure, Labyrinthocyathus has a lamellar- 
maze columella, whereas CnspaformcAws hasafaa- 
cicular columella. Eight species are recognised in 
die genus (a* Cairns 1994), including three fossil 
species. A ninth, unnamed species is discussed 
below as Lztyrinf&ocygfkws sp. The genus is known 
from Eocene to recent and is widespread in tropical 
to temperate regions. 

LabyriMf&ocyg&ws Hwwfwfws (Squires, 1964) 
(Mate 13,c-f) 

Cenzfotrockw (Ctn%foWchw8)f6natWws Squires, 19641% 3- 
5, pi. 1, Ggs 5-9; Squires & Keyes 1967: 24, pL 2, ngs 
9-10. 

WyriMtAocyafAug fimafWw: Cairns 1979: 70. 

MATERUU. ExA&CNED: New Records: NZOI Stn C527, 4, 
NZOt Stn 194,2, USNM 94127; L1056,1, AIM AK78393; 
L1057, 1, AIM AK76085; RV fhmJkfm Stn 5/89/40, 3, 
AMSG15570, 1, USNM 94122% 7km northeast of the 
Aldermen Islands (topotypic), 102 m, 2,MoNZ; 7^ km 
northeast of the Aldermen Islands (topotypic), 102 m, 26, 
AUM. Previous Records: Type series of C. limatulus. 

merely of rows of horizontally aligned granules. 
Theca relatively thick; corallum white. 

Septa hexamerally arranged in 4 cycles according 
to the formula: S1-2>S3>S4. Coralla 2-3mm in 
GCD have only 3 cycles of septa, and those above 6 
mm GCD usually have 4 cycles; however, pairs of 
S4 are sometimes missing resulting in 44 or 46 
septa. Sl-2 0.8-1.6 mm exsert and have highly 
sinuous inner edges that almost attain the 
columella. S3 0.5-0.8 mm exsert, about four-fifths 
width of an Sl-2, and have moderately sinuous 
inner edges. S4 only 0.3-0.4 mm exsert, one-quar- 
ter to three-quarters width of an S3, and have only 
slightly sinuous inner edges. Fossa shallow to mod- 
erate in depth and contains a rather large columella 
that is elliptical in shape, composed of amaze of 
interconnected lamellae. 

TYPES: The holotype and 12 paratypes of C. fimarufus 
are deposited at the AIM. Ten paratypes are also 
deposited at me USNM (68260). 

TYPE LocALmr: 7.2 km northeast of the Aldermen 
Islands, off Coromandel Peninsula; 102 m. 

REMARKS: Labyrmf&ocyefkws fimaWws is the only spe- 
cies in its genus to have a transversely ridged theca. 
TTie specimens reported herein are the Grst records 
of this rarely collected species subsequent to its 
description. One specimen (AMS G15570) bears an 
ascothoracid cavity in its theca, which caused the 
coral to wall off a section of the fossa (Plate 13, c, d). 

LafpyrfMtkocygfkws sp. (Plate 13, g,h) 

MATERIAL EXAMINED: NZOI Stn D159,1, NZOI; Stn G941, 
2, USNM 94129; Stn R439,1, NZOL 

DISTRIBUTION: Lord Howe Seamount Chain; off Norfolk 
Island; off Three Kings Islands; southern Kermadec 
Ridge; off Alderman Islands (Map 17); 20-508 m. 

DESCRIPTION: Corallum ceratoid to subcylindrical, 
attached through a robust pedicel (PD: GCD = 0.37- 
0.89) and stereome-reinforced base. Largest speci- 
men examined (AMS G15570) 128 x 12.1 mm in 
calicular diameter and 18.9 mm in height, with a 
pedicel diameter of 5.5 mm. Calice circular to 
slightly elliptical (GCD: LCD = 1.0-1.1). Theca of 
basal third of large specimens distinctively trans- 
versely ridged; however, ridges on theca of middle 
third of corallum quite faint, and on upper third of 
large coralla the transverse sculpturing consists 

DISTRIBUTION: Hikurangi and Solander Troughs (Map 
6); 665-1000 m. 

DESCRIPTION: Corallum ceratoid, straight, and attached 
through a robust pedicel 035-0.45 GCD. Corallum 
small: 5.0-6.8 mm in circular calicular diameter and 
only 7.6-10.5 mm in height. Theca smooth or weakly 
costate and granular. Theca relatively thick; corallum 
white. Septa hexamerally arranged in 3 complete 
cycles (24 septa) according to the formula: S1>S2>S3. 
SI only slightly exsert and have very sinuous inner 
edges that almost attain the columella. S2 less 
exsert, about three-quarters width of an SI, and 
have moderately sinuous inner edges. S3 about 
three-quarters width of an S2 and have only slightly 
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sinuous inner edges. Fossa of moderate depth, 
containing a rudimentary maze-like columella com- 
posed of lamellar to T-shaped columellar elements 
that are just beginning to fuse together. 

REMARKS WynnfAocyg&Mssp. di#asfromL#maWws 
in lacking a transversely ridged theca and in having 
fewer septa at a corresponding caMcular diameter 
(neotenic). Specimens of LzbymzfAocydAwssp. have 
only 24 septa even at a GCD of 6.8 mm, a size at which 
L Kmarwfws would have 44-48 sepia. LdyrM-fAocyzf/n* 
sp. also appears to have a slightly deeper bathymetric 
range and a more southerly distribution. 

PoZycygfkws Duncan, 1876 

Corallum colonial, cylindrical corallites basally unit- 
ed by a common coenosteum or by stolons. Septo- 
theca costate. Three to four cycles of septa; pali 
present before all but last cycle; columella papil- 
lose. 

TYPE SfEOEB  JPofycyafAwG atWHcws Duncan, 1878, 
by monotypy. 

REMARKS: There are approximately 16 species in 
PofycygfAws, most listed and discussed by Wijsman- 
Best(1970) and Verheij and Best (1987). All species 
are characteristic of relatively shallow-water (less 
than 100 m) cave environments. Verheij and Best 
(1987) place the genus in the Rhizangiidae because 
of its similarity to j4afnmgw, but its septal and palar 
morphology seem to be more consistent with the 
caryophylliids, especially Trochocyathus. 

PofycygfkfMfKw/bfkfMawiLsp.        (Plate 16, g, h) 

MATERIAL EXAMINED: Types, q.v. 

DISTRIBUTION: Known only from caves and shaded 
overhangs off Norfolk Island; 10-20 m. 

DESCRIPTION: Colonies consist of ceratoid to cylindri- 
cal corallites up to 12 mm in height, each corallite 
budding from a common basal coenosteum (not 
reptoid) or from the lower theca of a parent corallite. 
Holotypic colony consists of 9 corallites all united 
laterally or basally. Calices circular to slightly ellip- 
tical in shape, up to 4.2 mm in GCD. Costae about 
0.5 mm wide, only slightly convex, and separated 
by very shallow, narrow (about 0.1 mm) intercostal 
striae. Costae covered with low, rounded granules, 

2 or 3 occurring across the width of a costa. Costae 
usually well developed only on upper half to third 
of corallite, the lower portion usually encrusted 
with calcareous polychaetes, foraminiferans or bryo- 
zoans-Corallum white. 

Septa hexamerally arranged in 3 complete cycles 
(Sl>S2-3), a juvenile specimen 0.8 mm in diameter 
having only 12 septa, but all other specimens exam- 
ined between a GCD range of 1.6-42 having 24 
septa. SI 03-0.7 mm exsert, extend about half dis- 
tance to columella, and have entire, slightly 
sinuous inner edges. Each SI bears a small, cylin- 
drical (0.15 mm in diameter) paliform lobe. S2-3 
equal in size (about three-quarters width of an 
SI) and slightly less exsert than the SI. Inner edges 
of S2-3 of small corallites are usually dentate to 
laciniate; however, when the corallite matures (e.g., 
> 3.0 mm GCD) these septal edges become entire 
like the SI. Each S2 bears a lamellar palus that is 
about twice the thickness and width of a PI, 
slightly more recessed from the columella, and 
usually slightly taller than a PI. Outer edges 
(adjacent to S2) of P2 are thickened and highly 
granular. Together, the 12 Pl-2 form a single ir- 
regular palar crown. Fossa shallow, containing the 
palar crown and a small papillose columella con- 
sisting of 1-5 cylindrical (0.1 mm in diameter) ele- 
ments. 

Types: Holotype: L4622, a colony of 9 corallites, 
AIM AK72401. Paratypes: L4620, 9 corallites com- 
posing 6 coralla, AIM AK72403; L4621,11 corallites 
composing 3 coralla, AIM AK72404; L4622, 6 
corallites composing 3 coralla, USNM 94592, L4623, 
22 corallites composing 11 coralla, AIM AK72402. 

TYPE LocAUTY: West side of Nepean Island, Norfolk 
Island (roof of cave at 15 m). 

ETYMOLOGY: Trusspeciesisnainedfbritstypelocality. 

REMARKS: According to Verheij and Best (1987), two 
previously described species of PofycyafAws have 
only three cycles of septa: P. Ww&MMsis (Durham & 
Barnard, 1952), known from Pacific Panama and 
the GaWpagos; and P. Aodgsoni Verheij & Best, 1987, 
known from the Philippines and Maldive Islands. 
Pofycyafkws mor/bMcnsis differs from both species in 
having dimorphic pali (P2>P1) and a low number 
of columellar elements (1-5 vs 10-15 for the other 
two species). It is further distinguished from P. 
Aod|gsom by larger corallites, and from P. kondaeTzais 
by having S2 and S3 of equivalent size and in lacking 
ornate septal granulation (see Caims 1991a). 
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Trochocyathus Milne Edwards & Haime, 1848a 

Corallum solitary, turbinate to ceratoid or bowl- 
shaped, fixed or free. Septotheca costate, sometimes 
covered with a thin epitheca. Discrete pali before 
all but last cycle of septa; columella papillose. 

REMARKS: Three subgenera are recognized: the 
nominate subgenus, T. (Aplocyathus), and T. (Platy- 
cyathus). Species of the first two subgenera are 
represented in the New Zealand region. 

Troc&ocyaffzws (Troc&ocygf&ws) Milne Edwards 
& Haime, 1848a 

Trochocyathus lacking basal costal spines and with 
other than discoidal cor alia (e.g., turbinate, cera- 
toid, or bowl-shaped). Most species attached, but 
several species are known to asexually divide trans- 
versely resulting in free anthocyathi. Pl-2 usually 
form innermost and lowest palar crown; P3 form a 
second, higher crown; and P4, if present, form an 
even higher, more recessed crown. Columella papil- 
lose. 

TYPESPEcms:  Twr&mofia mifnzfaGoldfuse, 182/% by 
subsequent designation (Milne Edwards & Haime, 
1850: xiv). 

REMARKS: Species of Trochocyathus and Paracyathus 
have been interchanged by many authors. In this 
account I follow the distinction described by Cairns 
(1979), Le., species of Tnx&ocyaWiMg bear discrete 
pali arranged in crowns, whereas species of Para- 
cyathus bear multilobate paliform lobes that are 
usually indistinguishable from columellar elements. 
Nineteen recent species are attributed to this 
subgenus: 7. p/Mfzppw*#%g*s Semper, 1872; T. ramsoni* 
PourtaKs, 1874; T. dMffcuWws (Alcock 188*%; T. 
cgryop&yffowfes Alcock, 1902a; T. rkombocofwmna 
Alcock, 1902a; T.nn«somisfMSW Gardiner (1904); T. 
coopen (Gardiner, 1905); T. mawzensis (Vaughan, 
1907); T. oakensis Vaughan, 1907; T. #ar#nfn 
(Vaughan, 1907); 7. /aponkMS Eguchi, 1968; T./bssidws 
Cairns, 197%); T. Jbsczafus Cairns, 1979; 7. 
mfkosgphzfwm Cairns, 1984; T. sp. As#iswCaims& 
Keller (1993); T. decgnam; Cairns, 1994; T. mwadgrwg 
n. q).; T. gon&mf n. sp.; and T. cepiJk, n. sp. 

Tbockocyaf&ws (71) rkoWwcofwrnwa Alcock, 1902 
(Plates 13, i, 14, a, b) 

TnxAocygfhwg rnKCOcyaAws) rhomkoofumMg Alcock, 1902a: 

98;1902cl6,pL2,6g. 12. 
PrniccyefAws fgnwcafyz Vaughan, 1907:69-70, pi. 6, figs 

la-b (new synonym). 
Pgmcygfhwg ggrdmrn: Gardiner & Waugh, 1938:183-184 

(in park John Mwmzy Stn 157, pL 3, hg. 5). 
TrochocyotAws rAomtocofwrnna: Cairns & Keller, 1993: 240. 

MATERIAL EXAMINED: New Records: NZOI Stn N897, 3, 
NZOI; Stn S572, 7, USNM94100;RV fnmMmStn 47,1, 
AMS G15493 (Britannia Seamount). Previous Records: 
holotypes of P. knwicafyz and T. rhomfwcoJummL 

DisnuBunoN: New Zealand region: Lord Howe 
Seamount Chain (Britannia Seamount); Three Kings 
Ridge; southern Kermadec Ridge (Map 19); 419- 
530 m. Elsewhere: off southwestern Mozambique; 
Maldive Islands; Sulu Sea; and Hawaiian Islands; 
110-522 m. 

DESCRIPTION: Corallum ceratoid, straight, and at- 
tached through a robust pedicel 0.34-0.56 GCD. 
Largest New Zealand specimen (NZOI Stn S572) 
14.4 x 12.1 mm in calicular diameter and 19.6 mm 
in height, with a pedicel diameter of 4.8 mm. En- 
tire theca, from base to calice, covered with small, 
transverse ridges, each ridge 0.18-0.20 mm wide. 
Corallum white. 

Septa hexamerally arranged in 4 complete cycles 
according to the formula: S1>S2>S4>S3. SI moder- 
ately exsert (about 2.1 mm) and quite thick (up to 
0.8 mm), with straight inner edges that extend 
about four-fifths distance to columella. S2 slightly 
less exsert (about 1.9 mm), less wide (four-fifths of 
an SI), and also with straight inner edges. S3 about 
1.6 mm exsert, three-quarters width of an S2, with 
slightly sinuous inner edges. S4 least exsert septa 
(about 1.3 mm) but slightly wider than the S3, each 
S4 adjacent to an SI being wider than those adja- 
cent to an S2. A crown of 6 small (about 0.5 mm 
wide) pali occur before the SI low in the fossa. Six 
wider pali (about 0.9 mm wide) occur before the S2, 
their upper edges rising higher than those of the PI. 
A third crown of 12 large pali occur before the S3, 
each P3 1.4-1.5 mm wide and rising higher in the 
fossa than the P2. Inner edges of all pali straight, 
those of the Pl-2 being directly adjacent to col- 
umella, those of the P3 slightly recessed from the 
columella. Fossa of moderate depth. Columella 
variable, composed of 4 or 5 coarse papillae or 
several solid, irregularly shaped elements moulded 
into a medial line or a rhomboidal shape. 

TYPES: The holotype of T. rkWwco/wmmz is deposited 
at the ZMA (Coel. 1327). The holotype of P. 
knwWyr is deposited at the USNM (20755). 
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TYPE LocALmEs: T". rAwm&ocofMMZMa: S&ogxz Stn 95, 
5=433' N, 119*40' E (Sulu Sea), 522 m. P. fenwiodyz. 
Afktross Stn 3895, 20*59'45N, 157*1970 W (off 
Molokai, Hawaiian Islands), 460-784 m. 

REMARKS: The New Zealand specimens of T. 
rhombocolumna differ from those previously reported 
by having larger coralla and better developed the- 
cal striations. In the non-New Zealand specimens, 
the transverse thecal ridges occur only on the basal 
half to third of the corallum, the upper theca bear- 
ing convex granular costae separated by thin, deep 
intercostal striae. It is believed that with increase in 
size, the granular costae and intercostal striae are 
gradually covered with an epitheca that bears trans- 
verse ridging, until no evidence of costae is present 
in large specimens. The holotype of P. tenuicalyx is 
an example of such a juvenile specimen (GCD = 
8.5 mm) in which only the lower half of the theca 
bears transverse ridges. 

Among the recent species of Troc&ocyaf&ws, only 
two have transverse thecal ridges: T. cinticulatus 
(Alcock, 1898) and T. rkomtocofwmma. Specimens of 
T. cinticulatus have not been examined but that 
species was described as having a 9-10 part sym- 
metry, its illustration looking suspiciously like Cary- 
op&y/Mg rwgoaz. 

TYuckocyaf&ws (TJ wwcWafws n. sp.  (Plate 14, c, d) 

MATERIAL EXAMINED: Types, q.v. 

DISTRIBUTION: Kermadec Islands (off Raoul and 
Curtis); off Lord Howe Island; Taupo Seamount 
and Dam-pier Ridge west of Lord Howe Island 
(Map 19); 100-183 m. 

DESCRIPTION: Corallum ceratoid and straight, attached 
by a broad pedicel 0.60-0.75 GCD. In cross section 
the pedicel appears to be polycyclic, but the thecal 
rings are instead produced by the formation of thin 
exothecal dissepiments over raised basal costae. 
Largest specimen (NZOI Stn K851) 13.8 x 11.7 mm in 
calicular diameter and 14.1 mm in height, with a 
pedicel diameter of 9.6 mm. Calice elliptical (GCD: 
LCD = 1.17-1.25) and lacerate, caused by the 
projection of 6 highly exsert septal lancets. Costae 
well defined only on upper half of corallum, where 
they are slightly convex and granular, separated by 
deep intercostal furrows only near the calice. Costal 
definition fades on lower half of corallum to a fine 
uniform granulation. Theca thin (about 0.2 mm), 
which results in a light corallum.  Corallum white, 

but theca and all septa (but notpali) mottled with 
dark-brown pigment 

Septa hexamerally arranged in 4 cycles and some- 
times part of a fifth. Specimens 7.7-12.2 mm in 
GCD usually have 48 septa; one of 11.8 mm GCD 
has 58 septa; and the largest specimen of 13.8 mm 
GCD has 64 septa (8 pairs ofS5). SI highly exsert 
(2.5-Z7 mm) and have straight, vertical inner edg- 
es that extend almost to columella, each having a 
small (0.5 mm wide) palus deep in fossa. S2 less 
exsert (about 2L2 mm) and about three-quarters 
width of an SI, each S2 having a slightly sinuous 
inner edge mat bears a narrow palus equal in width 
to the PI but rising higher in the fossa. S3 least 
exsert septa (about 1.9 mm), about three-quarters 
width of an S2, and have slightly sinuous inner 
edges. P3 over twice as wide as Pl-2 and project 
higher in Hie fossa. S4 mat are adjacent to SI are 
slightly more exsert and equal to or slightly wider 
than an S3, each pair of S4 Hanking an SI fusing 
with that septum in a triangular lancet. S4 that are 
adjacent to S2 are less exsert and less wide than an 
S3. If pairs of S5 are present, they are usually wider 
than the S4 they Hank, and the corresponding P4 is 
equal in width to a P3 but rises even higher in the 
fossa and is more recessed from the columella. P4 
occasionally dissected into 2-4 smaller lobes. Inner 
edges of P3-4 coarsely dentate, the dentition merg- 
ing imperceptibly with the columellar elements. 
Fossa of moderate depth, containing an elliptical 
field of 20-30 fine (about 0.3 mm in diameter) pa- 
pillae. 

TYPES: Holotype: NZOI Stn PI 15, NZOI H-626. 
Paratypes: NZOI Stn K826, 1, NZOI P-1016; Stn 
K851,2; USNM 94101; Stn Q46,1, USNM 94102; Stn 
T233, 1, NZOI P-1017; RV f nmJUm Stn 5/89/5, 1 
AMSG15504. 

TYPE LocAUTY: 31*25.9' S, 159*022' E (off Lord Howe 
Island), 183 m. 

ETYMOLOGY: The species name macwfarws (Latin 
macuWwa, spotted) refers to the mottled black 
pigmentation of the corallum. 

REMARKS: Although two other species of Trocho- 
cyafAws have pigmented coralla (T. mrgatws and T. 
mfho-sgpWwm), T. macwfotws is distinguished by its 
discontinuous, "spotty" pigmentation. It also ap- 
pears to be unique within the genus by increasing 
in basal diameter by producing exotheca over 
raised costae, which produces partitioned concen- 
tric basal rings as in R&izosmif ia. 
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Tfochocyafkw(T.)gonk»^n.sp.        (Plate 14, e-g) 

MATERIAL EXAMINED: Types, q.v.; NZOI Stn T256,1 poorly 
preserved specimen, NZOI. 

DISTRIBUTION: Known only off the Kermadec Islands 
from north of Raoul to Curds Island (Map 20); 398- 
710 m. 

DESCRIPTION: Corallum ceratoid, straight to slightly 
comute (curvature usually < 45°), and attached by 
a slender pedicel only 1.5-3.0 mm in diameter, or 
0.14-0.33 GCD. Largest corallum (holotype) 12.8 x 
11.2 mm in calicular diameter and 17.2 mm in height, 
with a pedicel diameter of 2.5 mm. Calice elliptical: 
GCD: LCD = 1.10-1.25. Costae well denned only 
near calicular edge, where they are 0.6-0.8 mm wide, 
rounded, and separated by deep intercostal fur- 
rows about 0.2 mm wide. Lower two-thirds to 
three-quarters of theca granular, the costal 
definition gradually fading toward base. Costal 
granules small and rounded, 4 or 5 occurring across 
a costae near the calice. Corallum white or yel- 
lowish-brown. 

Coralla above a GCD of 4 mm consistently have 3 
cycles of decamerally arranged septa (10:10:20 = 40 
septa); the symmetry of smaller specimens is hex- 
ameral, often 6:6:12 = 24 septa. Primary septa mod- 
erately exsert (about 2.5 mm) and have slightly sin- 
uous inner edges that extend three-quarters dis- 
tance to columella. A crown of 10 rather slender 
(0.7-0.9 mm wide) pail adjoin the primary septa. 
These pali have slightly sinuous inner edges and 
oblique carinae on their faces. Both secondary and 
tertiary septa equally exsert (about 1.7 mm) and are 
about three-quarters width of a primary septum. A 
crown of 10 pali occur before the secondary septa, 
these pali about twice the width of the PI and rise 
about 1 mm higher in the fossa than those before 
the primary septa; they also bear prominent, 
oblique, carinate palar faces. Thus, 2 crowns of pali 
are present, the inner edges of both crowns extend- 
ing an equal distance to the columella, but the P2 
being wider and higher in the fossa. Each pair of 
tertiaries flanking a primary septum form low lan- 
cets with their common primary septum. Fossa of 
moderate depth containing an elliptical papillose 
columella composed of 10-15 highly granular ele- 
ments that are closely fused to one another. 

TYPES: Holotype: NZOI K828A, NZOI H-627. 
Paratypes: NZOI Stn K828A, 91, NZOI P-1018, 20, 
USNM 94104; Stn K840,3, NZOI P-1019; Stn K859, 
18, NZOI P-1020. 

TYPE LOCALITY: 28*35.4' S, 177*50.7' W (north of Raoul 
Island), 440-510 m. 

ETYMOLOGY: This species is named in honour of 
Dennis P. Gordon of NZOI, who encouraged and 
facilitated my study of the New Zealand Scleractinia. 

REMARKS: Among the 19 recent species of Trodzo- 
cyaf&ua listed in the generic remarks, only two have 
decamerally arranged septa: T. dwzmgro Caims, 1994 
Japan, 70-88 m) and T. gordoni. TrockocyBf&ws 
gordonx differs from T. decammz in attaining a 
much larger size, having a much smaller PD: GCD, 
lacking the thin epitheca characteristic of T. 
decmnenz, and in having tertiary septa of equal (not 
greater) width than the secondaries. Aside from 
septal symmetry, T. gonfoni differs from most other 
species of Trockocyaf&ws in having only two size 
classes of pali; most hexamerally symmetrical spe- 
cies have three size classes (PI, P2, and P3), the P2 
and two P3 in each system forming a chevron- 
shaped pattern. 

Trockocyafkws (T.) «pwf fa n. @p.        (Plate 15, a, b) 

TrockocyafAws sp. Sieg & Zibrowius, 1989:192, fig. Ik-m. 

MATERIAL EXAMINED: Types, q.v. 

DBTRmunON: New Zealand region: Kermadec Islands 
(Macauley Island) and southern Norfolk Ridge 
(Wanganella Bank) (Map 11); 398-449 m. Elsewhere: 
off New Caledonia; 570-610 m. 

DESCRIPTION: Anthocyathus unattached and irregu- 
lar in shape, including hemispherical to cylindrical, 
the corallum sometimes horizontally constricted 
prior to transverse division. Base of anthocyathus 
flat to slightly convex, showing no overt scar of 
detachment Largest anthocyathus examined (holo- 
type) 10.5 x 9.4 mm in calicular diameter and 
120 mm in height, with a basal diameter of 8.5 mm 
and slight thecal constriction 3.6 mm above base. 
Calice slightly elliptical (GCD: LCD = 1.11-1.13) 
and usually slightly smaller than the maximum 
calicular di-ameter (Le., the corallum at calice level 
curves inward resulting in a lesser diameter). Costae 
well defined only at calicular edge where they are 
separated by shallow furrows; otherwise costae are 
broad (0.7-0.8 mm wide), flat, finely granular (5 or 6 
granules across a costa), and bordered by very thin, 
shallow intercostal striae. Only one anmocaulus is 
known, measuring 6.1 x 5.5 mm in calicular di- 
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ameter and 5.4 mm in height, and being cylindrical 
in shape. Theca quite thick, about 1 mm wide, and 
of a uniformly light brown colour. 

Septal symmetry quite irregular in the 4 speci- 
mens examined, but the basic pattern seems to be 
that of 4 cycles of hexamerally arranged septa: 
S1>S2>S3>S4. The small anthocaulus has only 42 
septa, whereas the 3 anthocyathi have 44, 48, and 
49 septa. Septal systems within each corallum show 
uneven levels of development; a corallum may have 
a system with 1,2, or no pairs of S4, or even 2 pairs 
of 54 and a pair of S5. Slabout2mmexsertwith 
slightly sinuous inner edges that extend about three- 
quarters distance to columella and are internally 
bordered by a small palus 0.7-0.8 mm wide. S2 
only slightly less exsert and slightly less wide (0.8- 
0.9 width of an SI) and also have slightly sinuous 
inner edges, each of which is bordered by a wider 
(1.1-1.4 mm) and slightly taller palus. S3 about 0.9 
width of an S2 and have sinuous inner edges, each 
bordered by a P3 of equal width to a P2 but slightly 
recessed from the columella and rising higher in 
the fossa. S4 about 0.9 width of an S3 and have thin 
straight inner edges. Fossa very shallow, the palar 
(P3) and columellar elements rising to the calicular 
edge. Columella composed of an elliptical field of 
14-25 tuberculate papillae, each 0.3-0.6 mm in di- 
ameter. 

TYPES: Holotype: NZOI Stn 1*13, NZOI H-628. 
Paratypes: NZOI Stn K840,1 P-1021, USNM 94094; 
Stn P13, 2 P-1022, USNM 94095. 

TYPE LocALTTY: 32*10.5'S, 167°21.2'E (Wanganella 
Bank, southern Norfolk Ridge), 449 m. 

ETYMOLOGY:   The species name cepW&z (Latin cepa 
diminutive cepulla, small onion) refers to the onion- 
like shape of some of the coralla of this species. 

REMARKS: Among the 19 recent species in this subge- 
nus (see subgeneric remarks), three are known to 
reproduce asexually by transverse division: T. coop- 
ai (Gardiner, 1905), T. gorddman (Vaughan, 1907), 
and T. cgpwffo. Tnoc&ocyafAws coopgn is easily distin- 
guished by its compressed calice and downward 
projecting thecal edge spines, but T. cepulla and T. 
gardineri (Hawaiian Islands, 274-470 m) are quite 
similar and may be sister species. In general, the 
two species are similar in shape and septal comple- 
ment, but T. cepulla differs in having a much thicker 
theca and incurved calicular edge. Furthermore, T. 
cepuMa lias a very irregular septal symmetry (die 
hexameral symmetry of T. gardineri is easily distin- 

guished), a smaller corallum size, a shallower fossa, 
and S4 that are smaller than their S3 (in T. gardineri 
the S4 adjacent to SI are wider than the adjacent 
S3). 

Troc&ocyafkws (Ap(ocya#u(s) d'Orbigny, 1849 

Coralla bowl-shaped and unattached. Coralla bear 
one or more basal costal spines on 5 or 6 of its Cl. 
Pali occur before all but last cycle of septa. Columella 
papillose. 

TYPE SPECIES: Twr&mofia armofg Michelotti, 1838, by 
monotypy. 

REMARKS: Most of the approximately eight species 
in this subgenus occur in die Eocene to Miocene of 
Italy (see Chevalier 1961), Caribbean, and Califor- 
nia; only one described recent species is known: T. 
(A) Aas&zrws. Wells (1984) placed this species in die 
subgenus SkpAmzocygfAus (AcmocyofAws), and Bourne 
(1903) considered S. sfg/&z and S. semzdii (= 5. (Acrn- 
ocyaf&ws.) spzMiger) to be congeneric with T. /zas&zfws. 
There is little doubt that TrocAocywtfiws MpfocyotAwa) 
and Skpbznocygf&ws (Acnzocyof/iMs) are quite similar 
and may even be idendcal; die only difference I can 
discern is that Acmocyat&ws has broad palifbrm lobes, 
whereas Apfocyof&ws has narrower pali. 

Tlroc&ocyatk«s (A.) &asfafws Bourne, 1903 
(Plate 15, c-h) 

TnxAocyafhws bzsfgfws Bourne, 1903: 29-32 (in park pi. 5, 
figs 2-^5, not pL 6, figs 8-11, =BowrMeofrockws sffWWgfwsJ. 

SfepAgnocygfkws (Acinocygfkws) hosfgfws: Wells 1984: 213. 

MATERIAL EXAMINED: New Records: NZOI Stn K828, 4, 
USNM 94111; Stn K859, 1, NZOI; Stn K860, fragment, 
USNM 94112; Stn T225, 1, USNM 94113; Stn T256, 3, 
NZOL Previous Records: 2 syntypes at AMS. 

DISTRIBUTION: New Zealand region: Kermadec Wende 
from north of Raoul to off Curtis Island (Map 21); 
460-710 m. Elsewhere: off Tutanga, Funafuti, 
Tuvalu; 366 m. 

DEsaupnoN: Corallum bowl-shaped, the base flat to 
evenly rounded, sometimes with a scar of former 
substrate attachment visible at centre of base. 
Largest specimen known (specimen "A" of Bourne 
1903) 18 x 16 mm in calicular diameter; largest New 
Zealand specimen (NZOI Stn T225) 16.7 x 13.6 mm 
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in calicular diameter and 11.4 mm in height. Calice 
elliptical:   GCD: LCD = 1.07-1.27.   Costae well- 
defined in upper corallum, 0.5-0.6 mm wide, 
rounded, and separated by relatively deep 
intercostal furrows about 0.3 mm wide. On lower 
half of corallum intercostal furrows become shallow 
striae, and on corallum base costae are replaced by 
a smooth, porcellanous theca. Costae near calice 
covered with very small (30-40 urn) pointed 
granules, 6 or 7 occurring across a costa. In all 
specimens examined, 5 elongate (up to 15 mm), 
slender, tapered (22 mm to 0.4 mm) costal spines 
project almost horizontally from the perimeter of 
the base. A spine corre-sponds to 5 of the 6 Cl, 1 
missing from one of the 2 principal Cl aligned with 
the greater calicular axis. Lower half of corallum, 
pali, and columella white; however, upper outer 
regions of all septa and adjacent theca of upper 
corallum dark brown. 

Septa hexamerally arranged in 4 complete cycles 
(48 septa), even at a GCD of only 12 mm. SI highly 
exsert (up to 4.5 mm), quite thick (about 1.2 mm), 
and have straight, vertical inner edges, except for 
the principal SI associated with the missing costal 
spine, which is slightly less exsert and less wide 
than an S2. S2 about three-quarters as exsert and 
half as wide as an SI, and have finely sinuous inner 
edges. S3 about two-thirds as exsert and three- 
quarters as wide as an S2, and also have finely 
sinuous inner edges. S4 adjacent to SI slightly 
more exsert and wider than S3, whereas S4 adja- 
cent to S2 are slightly less exsert and less wide 
than an S3. Inner edges of S4 straight. A crown of 
6P1, 6P2, and 12P3 encircle the columella, the inner 
edges of all pali reaching the same distance toward 
the columella but each cycle having a different 
width: PI 0.6-0.8 mm wide, P2 about 1.2 mm wide, 
and P3 about 2.2 mm wide, each palar cycle pro- 
jecting slightly higher in the fossa as well. Fossa of 
moderate depth; columella consists of 7-13 small 
(0.4- 0.5 mm in diameter) papillae that are laterally 
fused to one another. 

TYPES: Bourne (1903) mentioned eight specimens in 
his original account of the species, five referred to 
as specimens A-E and three additional specimens 
received after the paper had gone to press, all of 
which must be considered as syntypes. Two 
syntypes (specimens B and D) are deposited at the 
AMS (G14462-3); three are deposited at the BM(NH) 
(1903.12.1.2-4); and the deposition of the remaining 
specimens is unknown. The three added speci- 
mens are a different species, named Bourneotrochus 
z*rm» by Wells (1984). 

TYPE LocAUTY: Off Tutanga, Funafuti, Tuvalu, 366 m. 

REMARKS Of the 14 complete specimens known of 
this species, 13 have five costal spines and only one 
(Boumel903:pl. 5, Sg. 5) has six costal spines. This 
apparent discrepancy between hexamerally ar- 
ranged septa and pentamerally arranged costal 
spines is diagnostic for the species and may be 
unique among the Scleractmia. Trockoc^wdWnw; (A.) 
armatMS (Michelotti, 1838) also has only five costal 
spines, but its septa are also pentamerally arranged, 
resulting in 40 septa. The records reported herein 
are believed to be the first report of mis species 
since its description. 

TW&ocyaf&ws KOhn, 1933 

Corallum solitary, ceratoid to subcylindrica! Axed 
or free; if attached, base polycyclic. Septotheca 
covered by a thick epitheca. Discrete paliform lobes 
present before all but last cycle of septa: an inner 
crown (Pl-2) and an outer, upper crown (P3). 
Columella papillose. 

TYPE SPB3ES: Thecocyafhws microphyffiw Reuss, 1871, 
by original designation. 

REMARKS: The difference between Tmdiocyaf/zws and 
TgfAocyarAws is quite small, Tefhocygf&ws being 
distingished by having a thick epitheca (Chevalier 
1961; Cairns 1979; Zibrowius 1980). According to 
Zibrowius (1980) mis character has little taxonomic 
weight and according to Cairns (1979) it is an unre- 
liable generic level character. The genus is nonethe- 
less provisionally maintained pending a revision of 
the larger Trockocyafhiw-PgracygfkMg-Tef/wcyafAws 
species complex. The five species provisionally 
assigned to TetkocyofAws are: T. cyfindracews (Pour- 
ta!6s, 1868), T. microp&y/fus Reuss, 1871 (type spe- 
cies); T. recwrzMfws (Pourtales, 1878); T. czrgorws 
(Alcock, 1902a); and T. mzriaMZzs Cairns, 1979. 

TW&ocyafkws cyMwfracews (PourtalGs, 1868) 
(Plates 15, i-k, 16, a, b) 

T%ecocycUn« cyfindnzcewa PourtalGs, 1868: 134. 
TrockocyGfkwa (TkcocyBfAwa) sp. Gardiner 1929:126; Ralph 

& Squires 1962:17; Squires & Keyes 1967: 29. 
Not PanKygfkw concepfwa Gardiner & Waugh, 1938:184- 

185, pL 4, figs. 8-9; Wells 1964:113, pL 1, ngs 11-12. 
Pgmcyef&ws concgpfua Ralph & Squires 1962: 7-8, pi. 2, 

Ggs 3-4; Squires & Reyes 1967: 23 (in part: Not NZOI 
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Stn C627, C648, or pL 2,figs 7-8); Dawson 1979:30 (in 
part: NZOI Stn A904, C814). 

Tefkxygffms cyfwfn%««5: Cairns 1979: 83-84, pi. 13, figs 
8-11 (synonymy). 

MATERIAL EXAMINED: New Records: NZOI Stn ABM, 2, 
U5NM 94090; Stn C777, 5, NZOI; Stn (2814, 7, USNM 
94087; Stn P933, 2, NZOI; Stn 1375, 1, USNM 94089; 
1*5*0% 1, MoNZCO105;BS682(R40), 2, MoNZCOZ96; 
BS770(R128),ll,MoNZCO308;BS843 (0589), 1, MoNZ 
CQ216; BS856 (O.602), 1, MoNZ CQ277; BS898 (0644), 2, 
MoNZ CQ288; BS899 (0645), 5, MoNZ C0298; north 
side of Poor Knights Island, 10 m, 5, NZGS; L3071, 64, 
AIM AK78395. Previous Records: Specimens reported 
by Gardiner (1929), Ralph end Squires (1962), and Squires 
and Keyes (1967); syntypes of T. cylindraceus. 

REFERENCE MATERIAL: 12 syntypes of Paracyaf&ua 
concepfws, BM(NH) 1950.1.9.839-850, 859-867. 

DISTRIBUTION: New Zealand region: off northeastern 
New Zealand from Three Kings Islands to Hawke 
Bay (Map 9); usually found in cave environments in 
shallow water, e.g., Rikoriko Cave on Aorangi 
Island, Poor Knights Islands, 5-327 m. Elsewhere: 
Straits of Florida; off Jamaica; Barbados; 155-649 m 
(Cairns 1979). 

DESCRIPTION: Corallum ceratoid to subcylindrical, 
usually straight, and attached through a robust 
pedicel (PD: GCD = 0.45-0.85) and polycydic base. 
Largest specimen examined 11.5 mm in calicular 
diameter and 15.4 mm in height, with a pedicel 
diameter of 7.5 mm. Calice circular to slightly el- 
liptical. Most coralla bear a thick, tranversely stri- 
ate epitheca that completely obscures the underly- 
ing costae; however, in some larger specimens the 
epi-theca is confined to the upper half of the corallum 
and in some small coralla this epitheca is poorly 
developed or not yet developed. But in most coralla 
the epitheca is so well developed that it forms a 
small rim or lip encircling the calice, resulting in a 
shallow circular groove between the upper, outer 
septal edges and the epitheca. When costae are 
visible, they are rounded and finely granular, the 
intercostal striae also bearing a row of fine gran- 
ules. Theca relatively thick. Corallum white; polyps 
pale green (F. Brook, pers. comm.). 

In all specimens examined septa are hexamerally 
arranged in 4 cycles according to the formula 
S1>S2>S3>S4, but pairs of S4 are sometimes 
missing in coralla less than 7 mm in GCD. Septa 
little exsert: Sl-3 1.0-1.7 mm exsert, the S4 only 
about 0.8 as exsert. SI thick with slightly sinuous 
inner edges, extending about three-quarters dis- 

tance to columella. S2 equally as thick and only 
slightly less wide than an SI, also with slightly 
sinuous inner edges. S3 slightly less thick and 
about 0.8-0.9 as wide as an S2, with slightly more 
sinuous edges than the Sl-2. S4 relatively thin (0.7- 
0.8 width of an S3) with straight to slightly sinuous 
inner edges. An inner crown of 12 Pl-2 occurs low 
in die fossa, both cycles of pali 0.7-0.8 mm wide, 
but P2 thicker man PI. A second crown of 12 P3 
occurs slightly higher in the fossa and recessed 
from the columella, each P3 about 0.3 mm wide, 
thick, sometimes with a bifurcate outer edge. In 
each system, a triad of 2 P3 and 1 P2 form in a 
chevron-shaped configuration, characteristic of most 
species of TrochocyafAws and Tef&ocyaf/iws. Fossa of 
moderate depth, containing a papillose columella 
consisting of 12-20 slender (about 0.5 mm in diam- 
eter), smooth rods. 

TYPES: Thirteen syntypes of T. cy/mdrocfMS are 
deposited at the MCZ (2763,5611). 

TYPE LocALmr: "Off Florida Reefs" (= Straits of Flo- 
rida), 183-366 m. 

REMARKS: Although the New Zealand specimens of 
T. cyfrndracfus are far removed from any previously 
reported, no differences were found among them 
and the syntypes and other specimens reported 
from the western Atlantic (Cairns 1979). Pgracygfkws 
coMcgphfg Gardiner & Waugh, 1938 is known from 
off the Maldive Islands and the Red Sea from 229- 
805 m, and differs in having an elongate, elliptical 
calice; pairs of S5 in larger coralla (up to 58 septa); a 
much less well-developed epitheca; and "para- 
cyathid" paliform lobes, i.e., sometimes doubled 
and often flattened perpendicular to the septal plane 
and not arranged in chevrons within a system. It 
would appear to be a true PargcyatAws. 

Tetkocyaf&ws zmyabw (Alcock, 1902) n. comb. 
(Plate 16, c-f) 

Tnx&ocyof&w (77Mcocygfkw&) tmgofus Alcock, 1902a: 98- 
99; 1902c: 16-17, pi. 2, fig. 13. 

Not TnxAocyafAus pirgofwe Marenzeller, 1907: 21-23, pL 
2, 6g. 4; Wells, 1964:112-113, pi. 1, Ggs 8-10. 

MATBUAL EXAMINED: New Records: NZOI Stn K826, 1, 
USNM 94091; Stn N897, 3, NZOI; Stn S572, 4, USNM 
94093;StnU591,8,NZOL PreviousRecords:Twosyntypes. 

DISTRIBUTION: New Zealand region: Three Kings, 
Colville, and Kermadec Ridges (Map 11); 142-^530 m. 
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Elsewhere: Sulu Archipelago; 275 m, the depth of 
15 m from Siboga Stn 96 is assumed to an error. 

DESCRIPTION: Corallum ceratoid to subcylindrical, 
attached by a robust pedicel (PD: GCD = 054-0.84) 
and polycyclic base. Largest specimen examined 
(NZOI &n U591) 16.3 x 15.9mm in calicular 
diameter and 26 mm in height. Calice circular to 
only slightly elliptical: GCD: LCD = 1.0-1.1. Epith- 
eca variable in development, in some specimens 
(eg., NZOI Stn N897) quite thick, obscuring under- 
lying costae, but in other specimens less thick, re- 
vealing flat, granular costae about 0.8 mm wide. 
Theca of most specimens highly encrusted and 
also bored by acrothoracid barnacles. Theca thick. 
Corallum predominantly white, but the 6 SI and 
associated Cl are pigmented a dark to purplish 
brown, conveniently marking the hexameral sym- 
metryofthe corallum. In one syntype (Szboge 
Stn 105) and to a lesser degree specimens from 
NZOI Stn S572, the S2 are also darkly pigmented. 

Septa hexamerally arranged in 4 complete cycles 
(48 septa), the arrangement and position of septa 
and pali sometimes made irregular by the coral's 
reaction to acrothoracid commensals (Plate 16, d, 
e). SI 1.7-2.8 mm exsert and quite thick, appearing 
swollen (0.7-13 mm thick). 152 equally as exact 
and thick as SI but only about 0.9 as wide as an SI. 
S3 and S4 equally exsert (about 0.6 that of Sl-2) and 
considerably less thick than the Sl-2. S3 about 0.9 
width of an S2. S4 adjacent to SI equal to or slightly 
wider than an S3, whereas those S4 adjacent to S2 
are usually less wide than an S3. All septa have 
straight inner edges. A crown of 6 PI 1.2-1.6 mm 
wide lies deep in the fossa. Another 6 P2, each 1.4- 
1.5 mm wide, occur slightly higher in the fossa but 
at the same proximity to the columella as the PI. A 
third crown of 12 P3, each 1.4—1.6 mm wide, occurs 
slightly recessed from the columella but each P3 
rising higher in the fossa than the P2. All pali quite 
thick (thicker than the septa), their faces being high- 
ly granular and ridged. Fossa relatively deep. 
Columella consists of 3-40 slender, tuberculate pa- 
pillae. 

TYPES: TWO syntypes are deposited at the ZMA: 
Sacga Stn 105 (CoeL 1328) and SA%« Stn 96 (1323). 

TYPE LOCALITY: Siboga Stn 96 and 105: Sulu Archi- 
pelago; 715-275 m. 

REMARKS: Tethocyathus virgatus is distinguished from 
other recent species in the genus by its larger size, 
larger pali, and distinctively pigmented CS1. 

Although not common, acrothoracid barnacles 
are known in a variety of scleractinian hosts 
(ZTbrowius 1976), including T. inrggfus and western 
Atlantic populations of TlefAocyafAws cyfindnzcews. 

Step&aMOcyatkws Seguenza, 1864 

Corallum solitary, bowl-shaped, free. Septotheca 
costate, in some species the Cl bearing long spines 
or the Cl-2 bearing tubercles. Palifbrm lobes usu- 
ally present before all but last cycle. Columella 
papillose or a solid fusion of inner septal edges. 

REMARKS: The genus is divided into three subgenera, 
all of which are represented in the New Zealand 
region: 5. (SkphmiocyafAus), S. (AcmocyofAws.) and S. 
(Odonfocyathws). 

StepkaMocyatkws (S*ep/wmocyatk%s) Seguenza, 
1864 

SfephaMOcygfhws in which the base does not bear 
elongate costal spines or tubercles. 

TYPE SpEdES: Sfgp/M»ocyatkws fkgmzs Seguenza, 1864, 
by subsequent designation (Wells 1936). 

REMARKS: Approximately seven recent and an equal 
number of fossil species are known in mis sub- 
genus, only two recent species known from the 
Indo-West Pacific region: S. p&zrypus (Moseley, 1876) 
and Skp&aMocyaf&ws sp. (sensw Cairns & Parker 1992), 
from off Tasmania. 

Sfep&dMOcyaf&ws (SJ platypus (Moseley, 1876) 
(Plate 17, a-c) 

Cemfofrodnw pfufypwa Moseley, 1876: 554. 
SkpkmofnxJnw plofypwa: Moseley 1881:154, pL 3, figs 4a- 

b, 5a-c. 
Skpkmocyathws sp. Squires & Ralph 1965: 262-263, ngs 

3-4; Squires & Keyes 1967: 24, pL 2, Ggs 11-12. 
SkpkznocygfhMS pbfypua Cairns 1982: 24-25, pi. 7, Sgs 3- 

6 (synonymy); Cairns & Parker 1992:24-25, pL 7, ngs 
a-c, map 7. 

MATERIAL EXAMINED: New Records: NZOI Stn E773, 1, 
NZOI; Stn E774,1, NZOI; Stn E783,1, NZOI; Stn E801,1, 
NZOI; Stn E880,1, NZOI; Stn G817,1, NZOI; Stn G819, 
3, NZOI; Stn G820, 3, NZOI; Stn G821, 2, USNM 94161; 
Stn G823,4, NZOI; Stn G824, 2, USNM 94162; Stn G825, 
3, NZOI; Stn E829,1, NZOI; Stn G888,1, NZOI; Stn 1686, 
1, USNM 94163; Stn 1698, 1, USNM 94164; Stn P120, 1, 
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U5NM 94165; Stn P942,1, NZOI; Stn Q63, 7, NZOt Stn 
Q84,8, NZOI; BS707 (R65), 1, MoNZ 00284; BS761 (R119), 
1, MoNZ C0144; BS762 (R120), 1, MoNZ GQ145; Kl/24/ 
81,1, MoNZ; Kl/25/81,1, MoNZ; Pamg Am 1,1, MoNZ; 
KTN/26/82,1, MoNZ; 37=2&7' S, 167*26.1' E, 700-892 m, 
I, MoNZ; 48*22.5' S, 17y56' E, 547-561 m, 2, MoNZ C09; 
37*36' S, 176*50' E, 457-5 85 m, 1, AIM AK3106; TrWfy 
II, 2, AIM AK8474. Previous Records: Specimens reported 
by Squires and Ralph (1965) and Squires and Keyes (1967); 
2 syntypes. 

DISTRIBUTION: New Zealand region: widespread in 
region bounded by Lord Howe Rise, eastern 
Chatham Rise, and Bounty Plateau (Map 2); 561- 
1168 m, but most common between 700-900 m. 
Elsewhere: Southern Australia to New South Wales, 
including Tasmania; and seamounts east of Chatham 
Island; 560-1219 m. 

TYPES: Two syntypes of C. pkfypws are deposited at 
the BM(NH) (1880.11.25.57). 

TYPE LOCALITY: CWknger Stn 164,34=13' S, 151=38' E 
(off Sydney, Australia), 750 m. 

REMARKS: SfgpfwmocygfAws platypus has been ade- 
quately described and figured by Cairns (1982) and 
Cairns and Parker (1992) and will not be fully 
redescribed here. To summarise, the corallum of 
this species is bowl-shaped, with a flat, unattached 
base and upturned edges. It may attain the quite 
large calicular diameter of 95 mm (uncatalogued 
MoNZ specimen) and a height of 47 mm, but small 
specimens of less than 25-30 mm GCD are low and 
discoidal, lacking upward peripheral thecal growth. 
Septa are hexamerally arranged in five cycles, pairs 
of S6 present in larger coralla. SI are extremely 
exsert and wider than the S2, which are wider than 
the S3. However, those 54 adjacent to S2 are wider 
than S3 and often loosely fused to its adjacent S2 
near the columella. Conversely, those S4 adjacent 
to SI are less wide than an S3 and sometimes loose- 
ly fuse to their adjacent S3. S5 are uniformly short. 
The columella is flat, composed of greatly thick- 
ened inner edges of Sl-2. 

Although rarely reported before 1992, S. platypus 
is a common element of the temperate southwest 
Pacific region at 700-900 m, and aside from unusu- 
ally large specimens of D. dianthus, S. platypus is 
one of the largest solitary corals in this region. 

SfepkaMocyat&ws (Acozocyafhws) Wells, 1984 

SkpAanocyafAws in which the base bears 6 elongate 
costal spines corresponding to the Cl. 

TYPE SpEcms: SkpkanorrDcAws spiniger Marenzeller, 
1888, by original designation. 

REMARKS: Among the approximately 10 names 
appHed to species m mis subgerius,orUy three appear 
to be valid: the type species 5. (O.) gpmiger 
(Marenzeller, 1888); S. (OJ g%p&z?wazs (Marenzeller, 
1904a); and the fossil species 5. (O J mgnk/M (Milne 
Edwards and Haime, 1857). Wells (1984) and Cairns 
and Parker (1992) listed most of the nominal species. 
Wells (1984) created the combination 5. (AJ Aas&zfus 
(Bourne, 1903), but this species is considered to be 
in the subgenus Trockocygf/rws CApfocyafAwa) herein. 

StepkaMOcygfkws (A.) spiMXger (Marenzeller, 1888) 
(Plates 17, d-f, 18, c) 

SkphanofnxAws gpmiger Marenzeller, 1888: 20-21. 
Skpbmofrodna 6%# Dennant, 1899: 117-119, pL 3, figs 

la-c; Calms & Parker 1992: pL 7, fig. h. 
CWontocygfW sernwfu Alcock, 1902a: 100-101; 1902c 23, 

pi. 3, figs 20a-b. 
QdonfocycfAwg stdb Alcock, 1902k 119-120; 1902c 24, pi. 

3, figs 21a-b. 
Odonfocygffws japonicws Yabe and Eguchi, 1932c 149- 

152, pL 14, text-figs 1-3. 
Sfgpbmocycf&ws (Acmocyafkua) spmiger: Wells 1984: 209, 

pL 2, figs 10-13; Calms & Parker 1992: 26-27, pL 7, 
figs, g-i (synonymy); Cairns & Keller 1993:243; Cairns 
1994: 57, pL 25, figs a-c (synonymy). 

MATERIAL EXAMINED: New Records: NZOI Stn F10, 2, 
NZOI; Stn P898,1, USNM 94153; Stn P915,1, NZOI; Stn 
P916,2, NZOL 1, USNM 94154; Stn 164,3, NZOI; Stn 191, 
3, USNM 94155; Stn 194, 7, USNM 94156; Stn 1345, 1, 
NZOI; Stn 1356, 3, USNM 94157; Stn 1363,1, NZOI; Stn 
1745, 6, NZOI; Stn J699,1, NZOI; Stn J710,1, NZOI; Stn 
K804, 1, NZOI; Stn P14, 39, USNM 49231 and 94158, 
NZOI; Stn P16,2, USNM 94159; Stn P85,1, USNM 94160; 
Stn 1256,1, NZOI; BS748 (R106), 1, MoNZ; BS756 (R114), 
3, MoN% BS757 (R115), 1, MoNZ; BS849 (0595), 1, MoNZ; 
BS87B (0624), 5, MoNZ C0225; BS881 (0627), 7, MoNZ 
C0279; outside Poor Knights Island, depth unknown, 2, 
AUM; out from Doubtless Bay, depth unknown, 1, AUM 

DBTRmunoN: New Zealand region: off Lord Howe 
Island; southern Norfolk Ridge; Kermadec Islands; 
northern North Island from Bay of Plenty to off Cape 
Egmont (Map 17); 174-590 m, with one outlying 
record at 1300 m (NZOI Stn 1745). Elsewhere: 
widespread throughout Indo-West Pacific from 
southwest Indian Ocean to Japan, including South 
Australia; 120-695 m. Also Upper Oligocene, Vic- 
toria, Australia (as 5. Wei) and Neogene of Kyushu 
(as S. ^zpwzicxfs). 
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TYPES: The holotype of S. spiniger is deposited at the 
NMW. The holotype and para type of S. tatei are 
deposited at the NMV(P27072-3). Theholotypes 
of O. sexradii and O. Stella are deposited at the ZMA 
(Coel. 1304,1305, respectively). The holotype of O. 
;apon!CU9 is deposited at the TIUS (40876). 

TYPE LocALmEs S. spm^ger Enosima (Sagami Bay), 
Honshu, Japan; depth unknown. S. tatei: Upper 
Oligocene at Spring Creek, 13 miles (21 km) south 
of Geelong, Victoria. O. 8&aWn:5&qgB Stn 156, 
0*29.2'S, 130*05.3'E, 46m. 0.skHg:SaoaxzStnl59, 
0*59.1'S, 129*484'E, 41m. O./dpmwkaw;: Neogene 
of Segoe, southwet Kyushu, Japan. 

REMARKS: This widespread Indo-West Pacific spe- 
cies has been adequately described and figured 
elsewhere (Cairns & Parker 1992; Cairns 1994) and 
need not be redescribed here. It is quite distinctive 
among the New Zealand species in having six elon- 
gate slender costal spines (Cl) that either elevate 
the corallum above the substratum or anchor it 
into a soft substratum. Only one other species in 
the New Zealand region has elongate costal spines, 
TrocAocyaf&ws Aasfafws, that species being distin- 
guished by having hexamerally symmetrical septa 
but only five costal spines and only four cycles of 
septa. 

The largest specimen reported from the New 
Zealand region (NZOI Stn P85) is 33 mm in calicular 
diameter. Small specimens less than 20 mm in 
calicular diameter are flat, hexagonal in outline, 
and have only four cycles of septa. These small 
specimens (Plate 18, c) have yet to form a vertical 
thecal wall but do bear six prominent costal 
spines. This distinctive juvenile stage was named 
Odontocyathus stella by Alcock (1902b). In these 
small specimens it is often possible to see the 
incorporated substratum on which the corallum 
originally settled, which include foraminiferans, 
echinoid spines, pebbles, and bryozoans. 

Step&amocyaf&Ms (OdoMfocyaf&wa) Moeeley, 1881 

Stephanocyathus with 12-18 short basal spines or 
tubercles (Cl-2, sometimes C3), sometimes fusing 
into a basal rim. 

TYPE SPECIES: PfofyfmcAus conwwzfus PourtalAs, 1867, 
by monotypy. 

REMARKS: Five species are known in this subgenus: 
5. (O.) cormwfws (PourtalAs, 1867); 5. (OJ MC&ifzg 

(Moseley, 1873); S. fOJ weknmzus (Alcock, 1902a); 
S. (OJ cmnpgMi/brmis (Marenzeller, 1904a); and 5. 
(0.) trine Squires, 1958. The subgenus occurs in 
tropical to temperate waters of the Atlantic and 
Indo-West Pacific and is commonest from at 800- 
1500 m. 

Skp&awocyaf&ws (OJ wdvrfaMws (Alcock, 1902) 
(Plate 17, g-i) 

SkpbmofnxAws mekrigww Alcock, 1902a: 101-102; 1902c 
25, pi 3,6gs 22,22a. 

SkpbBwfmdnw sik%af Alcock, 1902a: 102-103; 1902c 
25-26, pL 3, ngs 23,23a. 

SkpAanocycfkwg fOJ wgkrnznws: Cairns 1994: 57-^58, pL 
25, ngs d-f (synonymy). 

MATERIAL EXAMINED: New Records: NZOI Stn 1745, 2, 
NZOI; Stn Q68,3, USNM 94149. 

PREVIOUS RECORDS: Holotype of 5. wekrigMws. 

DBTRiBunoN: New Zealand region: Lord Howe Sea- 
mount Chain (Map 19); 1045 m. Elsewhere: off 
Japan, South China Sea, Sulu Sea, Makassar Strait, 
Banda and Timor Seas, Chesterfield Islands (re- 
ported herein); 206-1302 m. 

TYPES: The holotype of S. wekrignws is deposited at 
the ZMA (Coel. 1322). The deposition of the 
holotype of 5. s&cgae is unknown. 

TYPE LOCALITIES: 5. loeWnanns: Szfw^a Stn 284, 
8*43.1' S, 127=16.7' E (Timor Sea), 828 m. S. sikgoc 
Sifwga Stn 88, 0*34.6'N, 119*08.5'E (Makassar 
Strait), 1301 m. 

REMARKS: Based on the five specimens reported 
herein, nothing can be added to the description of 
this species given by Cairns (1994). Sfep/umocyafAws 
mfkrimzMS is characterised by having a flat, 
eroded base that is often encircled by a swollen 
basal rim; relatively small costal tubercles; and a 
tendency to have numerous pairs of S5 even at 
a relatively small calicular diameter. The specimens 
reported herein are all rather small and worn, the 
largest specimen (NZOI Stn 745) only 23.8 mm in 
calicular diameter and having 60 septa. These 
specimens are marginal to the New Zealand region 
and probably represent the southern limit of the 
range of this tropical/subtropical species. 
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Sfqp&aaocyg(&w6 (O.) conwMh*s (Pourtal6s, 1867) 
(Platesl7,j-1,18,a,b) 

PWycygfAas coromzfwg PourtalAs, 1867:114. 
Qdonfocyitkus ctmmatMs: Moeeley 1881: 148-151, pL 2, 

figs 4a-b, 5a-b. 
SkphmocyzfAus (OJ coroMafw: Caims 1979: 109-111, pL 

20, figs 5-6, 8-9 (synonymy). 

MATERIAL EXAMINED: New Records: NZOI StnP943, 6, 
USNM 94144% Stn P945, 1, USNM 94147; Shi P947, 7, 
NZOt Stn Q874,1, NZOt Stn U198,1, USNM 94148; Stn 
U592,2, NZOI; Stn Z2097,1, NZOI; vUemmkr Ngsmeymar 
Ski 17-15, 2, AUM; RV f nzmJWm Sin 5/89/25, 10, AMS 
15560, G15568; PmMJWm Stn 5/89/32, 2, AMS G15495. 
Previous Records: specimens reported by Moseley (1881); 
holotype of P. coronatus. 

DISTRIBUTION: New Zealand region: Lord Howe Rise; 
Three Kings Ridge; Kermadec Ridge (Map 11); 646- 
1276 m. Elsewhere: Caribbean, Bahamas, Gulf of 
Mexico; 543-1250 m. 

DesouFnoN: As the name implies, Die corallum is 
crown-shaped, with a flat to slightly convex base 
and straight thecal edges that diverge from a hypo- 
thetical basal angle of 40-50**. Calice circular and 
highly lacerate, all septa being highly exsert. Me- 
dium to large-sized coralla quite tall, the ratio of 
corallum height to basal diameter being 1.0-1.7. 
Largest specimen known (NZOI Stn P945) 36.1 mm 
in calicular diameter and 32.3 mm in height, with a 
basal diameter of 18.9 mm. Base costate, the Cl-2 
slightly ridged and the centre of the base often 
slightly produced and often still attached to a frag- 
ment of the settlement substratum. At the edge of 
me base, each of the 12 Cl-2 bears a prominent, 
often complexly ornamented tubercle, in one case 
(NZOI Stn P943, Plate 18, a, b) the blunt tubercles 
extending outward 9 mm and having a diameter of 
2.5 mm. Tubercles project horizontally to slightly 
downward and provide increased stability for the 
corallum. Costae on vertical theca well developed, 
1.0-1.4 mm wide, slightly convex, separated by 
intercostal striae, and covered with fine granules. 
Cl-2 slightly wider and prominent than other cos- 
tae. Corallum white. 

Septa hexamerally arranged in 4 cycles and an 
incomplete fifth cycle, the largest specimen having 
only 58 septa, but a smaller corallum from AMS 
G15560 having 60 septa. SI highly exsert (up to 
10.5 mm), thick (up to 1.6 mm), with straight, verti- 
cal inner edges, each bordered by a broad (about 
3 mm wide) notch and a thick, horizontal paliform 
lobe 1.5-2.0 mm wide that extends to the columella. 

' S2 equal to or slightly less exsert (up to 8.5 mm) 
than the SI, but otherwise identical in stmcture. S3 
less exsert (about 4 mm), about three-quarters width 
of an Sl-2, and have straight inner edges, each 
bordered by a narrow notch (about 1.5 mm wide) 
and a tall (up to 5 mm) paliform lobe about 2 mm 
wide. If pairs of S5 are present in a half-system, the 
enclosed S4 is accelerated to almost the size of an S3 
and bears a P4 of equal size to the P3. Pairs of 55 
and S4 that are adjacent to Sl-2 form short, 
rectangular lancets at the calicular edge. Fossa of 
moderate depth and quite spacious, due to the 
relative thinness of all septa. Columella composed 
of a variable number (4-20) of ruberculate papillae. 

TYPES: The holotype of P. comMafws is deposited at 
the MCZ (2769). 

TYPE LocALr• 30=41' N, 77*03' W (Blake Plateau off 
Florida), 841 m. 

REMARKS: Although this species was previously 
known only from the western Atlantic, I have no 
reservation in identifying the New Zealand speci- 
mens as 5. cormzafws based on comparison with 
numerous typical specimens from the western 
Atlantic. 

SfgpAmzocyef&wg comnafws slightly overlaps the 
geographic and bathymetric range of S. wekrzanus, 
but is distinguished from that species by (1) having 
less septa at a corresponding calicular diameter, (2) 
having more exsert Sl-2, (3) having a taller coral- 
lum (heightbasal diameter of S. conmafws = 1.0-1.7 
vs 0.64-0.72 for 5. iweknmzws), (4) having a costate 
(not worn or smooth), slightly convex base, and (5) 
having well-developed, complexly ornamented 
costal tubercles. 

Vm#AawffZg Gravier, 1915 

Corallum solitary, patellate to trochoid, and usually 
firmly attached by a robust pedicel. Septotheca 
costate. Paliform lobes present on all but last cycle 
of septa. Columella papillose. 

TYPE SpBcms: CafyopAyHw margantafa Jourdan, 1895, 
by monotypy (see Zibrowius 1980:103). 

REMARKS: VawghangHa is extremely similar to 
Sfep/ianocyafAws (OdoMkxy#Aw&), differing from that 
subgenus only in having an attached corallum and 
in lacking costal spines. Four species are known in 
this genus: the type species V. ma?#anfafa Jourdan, 
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1895), known only from off Newfoundland; V. 
conammzGravier, 1915; y.ora%d»Lz Keller, 1981b; 
and V. multipalifera, n. sp. 

Vgwgfwwfk OMopfufa Keller, 1981   (Plate 18, d, e) 

ygughmdk mwpMb Keller, 1981b: 32-33, pL 2, Gg. la-b. 

MATERIAL EXAMINED: NEW RECORDS: NZOI Stn P8, 1, 
USNM 94166; Stn P946, 5, NZOI, 5, USNM 94167;, Stn 
P947, 2, USNM 94168. 

DISTRIBUTION: New Zealand region: southern Norfolk 
Ridge; northern Colville Ridge (Map 12); 646-757 m. 
Elsewhere: Marcus Necker Ridge, North Pacific; 
1420 m. 

DESCRIPTION: Corallum trochoid (basal angle 37-53°), 
straight, and firmly attached through a stereome- 
reinforced pedicel 0.28-0.38 diameter of calice. Calice 
circular to very slightly elliptical (GCD :LCD = 1.0- 
1.05). Largest New Zealand specimen (NZOI Stn 
P8) 22.4 x 22.0 mm in calicular diameter and 24.3 mm 
in height, with a pedicel diameter of 6.3 mm. Most 
of theca smooth and porcellanous, but near calice 
costae are faintly distinguishable and inconspicu- 
ously granular. Corallum white, but theca of lower 
half of corallum often black in colour. 

Septa hexamerally arranged in 4 complete cycles 
(S1-2>S3>S4), the largest specimen having 5 pairs 
of S5, for a total of 58 septa. Sl-2 3.1-33 mm 
exsert, thick (about 1.2 mm), and have vertical, 
straight inner edges. Each Sl-2 internally bordered 
by a broad (1.7-2.0 mm wide) notch and a small, 
lamellar or papillose, pointed paliform Lobe 0.4- 
0.9 mm in diameter, which is sometimes indistin- 
guishable from the columellar elements. Pl-2 have 
vertical inner edges but obliquely oriented outer 
edges. S31.5-1.8 mm exsert, about two^hirds width 
of an Sl-2, and also have straight inner edges. Each 
S3 bordered by a deep notch about 1.0 mm wide 
and a tall (about 3 mm) rounded, lamellar paliform 
lobe 1.7-26 mm wide, the 12 P3 forming a distinct 
crown within the fossa. P3 thick, their inner and 
outer edges vertical and straight. The P3 crown 
rises much higher in the fossa than the Pl-2 and is 
more recessed from thecolumella. S4 equally exsert 
but only about two-thirds as wide as an S3, and do 
not bear paliform lobes unless flanked by a pair of 
S5, in which case the enclosed S4 is about the same 
size as an S3 and bears a P4. 55 equal in size to an 
unaccelerated S4. Fossa of moderate depth. Col- 
umella papillose, consisting of 2-10 slender (0.4- 
0.5 mm in diameter) rods. 

TYPES The holotype is deposited at the IOM. 

TYPE LocAUTY: Vifyzz Stn 6367, 23*32' N, 157*23' E 
(Marcus Necker Ridge), 1420 m. 

REMARKS: This is the first report of this species 
subsequent to its original description, which was 
based on only two specimens. 

VgngfwBM Ha fm*ZfJpaK/tra n. sp.       (Plate 18, g, h) 

MATERIAL EXAMINED: TYPES, Q.V. 

DISTRIBUTION: Known only off Macauley Island, 
Kermadec Ridge and Raukumara Plain off Cape 
Runaway (Map 12); 1357-1450 m. 

DESCRmoN: Corallum patellate (basal angle 58-100**) 
and firmly attached by a broad pedicel (PD: GCD = 
0.36-0.70). Calice elliptical: GCD: LCD = 1.02-1.24. 
Largest of me 3 coralla examined (the holotype) 
33.6 x 29.6 mm in calicular diameter and 22.3 mm 
in height, with a pedicel diameter of 12^ mm. 
Costae consist of thin, finely granular ridges, but 
only well developed in upper corallum. Theca of 
holotype also have costae of equal width corre- 
sponding to each interseptal space, resulting in 192 
costae for a corallum wim only 96 septa. Corallum 
white; how-ever, lower three-quarters of holotype 
discoloured to a shade of brown. 

Septa hexamerally arranged in 5 complete cycles 
(96 septa) according to the formula S12S2>S3>S4»S5, 
but the smaller paratype of GCD 18.5 mm lacks 7 
pairs of S5, resulting in a total of only 82 septa. Sl-2 
highly exsert (5.0-^5.7 mm) and relatively thin, their 
inner edges extending to the columella. Lower third 
of inner edges of Sl-2 bear 3 or 4 small paliform 
lobes, the lobes ranging from 03-1.6 mm in width, 
the innermost lobes indistinguishable from the 
columellar elements. S3 much less exsert (2J5- 
3.0 mm) and thinner than the Sl-2, but also extend 
to the columella where the inner edges of each pair 
of S3 within a system are loosely fused to their 
commonSZ AswithmeSl-2,thelowerthirdtohalf 
of the inner edges of the S3 bear several narrow 
paliform lobes. S4 less exsert (about 2 mm) 
than the S3 and extend about four-fifths distance to 
columella, the inner edges of each pair of S4 within 
a half-system loosely fused m their common S3. As 
wim the other septa, the lower inner edges of the S4 
bear several thin paliform lobes. S5 equally as 
exsert as S4, but otherwise rudimentary. Thus, 
only the SI and S5 are independent septa, the inner 
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edges of the S2-4 bending toward and fusing with 
one another within each system. Inner edges of all 
septa very slightly sinuous, and, because the septa 
are relatively thin and follow the contour of the 
theca, a wide, open fossa results. Columella a low, 
central, circular papillose structure. 

TYPES Holotype: NZOI Stn T244, NZOI H-629. 
Paratypes: NZOI Stn F874,2 P-1023, USNM 94152. 

TYPE LocALTTY: 30*05.2' S, 178*10^' W (off Macauley 
Island, Kermadec Ridge), 1450 m. 

ETYMOLOGY: The species name multipalifera (Latin 
mw/fae, much + pofus, stake + /cm, suffix meaning 
"bearing") refers to the multiple paliform lobes on 
the lower, inner edges of the Sl-4. 

REMARKS: l4mwgfwnteMa mwfAg*dg&7H is distinguished 
from the other species in the genus by having 
multiple paliform lobes on their Sl-4. This char- 
acter is so distinctive that a placement in this genus 
is considered tentative; however, there are no 
other caryophylliid genera that are consistent with 
this morphology. 

BmmMOfroc&Ms Wells, 1984 

Corallum solitary and discoidal, often reproducing 
by transverse division resulting in a free antho- 
cyathus with a large basal scar. Costal spines 
associated with Cl. Septotheca porcellanous basally 
and costate laterally. Pali present before all but last 
cycle of septa; columella papillose. 

TYmSPEcms: BmrnMofnocAws aenrnzz Wells, 1984 (= 
Ckffocyef&ug sk/Marws Cairns, 1984), by original 
designation. 

REMARKS: Although I originally placed B. stellulatus 
in the genus Dfffocyof&ws (Gums 19%%) and Wells 
(1984) independently referred to specimens of his 
new genus as "ddtocyathids", its palar arrangement 
and thus taxonomic affinities seem to be closer to 
Tnx&ocygfAxts than DeffocyafAws. Its pali stand 
independently in sucessive crowns, not fused to 
one another in chevrons as in Deltocyathus. 

Only one species is known in the genus: B. 
gfeWWafMS (Cairns, 1984). 

BowfMfofrocAwa sfefMafws (Cairns, 1984) 
(Plates 18, f, 119,a-c) 

TYodzocyefAws Aasbzfws Bourne, 1903: in part, 32-37, pL 6, 
6gs9-ll. 

Dd(ocyg#n#sWfwfgh# Cairns, 1984 (April): 15-16, pL 3, 
ngsC-D. 

BmoKofrodHW zwoMi Wells, 1984 (December): 213-214, pL 
3,ngs7-18. 

Bowrnfofrockua sfdMefws: Cairns 1991k 13, 49, 52. 

MATERIAL EXAMINED: New Records: NZOI Stn F319, 3, 
USNM 94150; Stn G3, 2, USNM 94151; Stn K858, 1, 
NZOI; Tw:AUZ40,1, MoNZ CQ247;RV fr*M*KM Stn 5/ 
89/40,13,/VMS (315557. Previous Records: Type series 
of D. gfgffwZaW and 8. tcnmi. 

DiSTRmimoN: New Zealand region: off Curtis Is- 
land, Kermadecs; Norfolk Ridge; Lord Howe 
Seamount Chain (Giffbrd Guyot) (Map 18); 326- 
710m. Elsewhere: off Queensland; ChesterBeld 
Islands (reported herein); Funafuti, Tuvalu; Aus- 
tral Seamounts off Cook Islands, 847m (reported 
herein, NZOI Stn F319); Hawaiian Islands; 274- 
476 m. Pleistocene of Vanuatu. 

DEsammoN:CoraDum(anthocyathus)discoidaland 
cylindrical, usually tapering to a smaller calicular 
diameter than basal diameter. For instance, the 
largest specimen (examined (NZOI StnF319) is 
5^ mm in baaed diameter, 4.4 mm in calicular di- 
ameter, and 3.1 mm in height. Base flat to concave, 
the concavity due to a circular scar of detachment 
measuring 1.8-22 mm in diameter, sometimes ex- 
ceeding me calice in diameter. Trieca thick. Base of 
corauumporcellanous, but mecal wall costate. Cos- 
tae equal in widm (0.15-0.18 mm) and separated by 
rather broad (0.09-0.10 mm), shallow intercostal 
furrows. Costae and costal spines covered with 
irregularly shaped, coarse granules 50-60 ^m in 
diameter, whereas the granules in the intercostal 
furrows are smaller (7-10 um) and angular in shape. 
Six costal spines (Cl) present, one projecting hori- 
zontally from the outer edge of eachCSl. Costal 
spines blunt and up to 0.9 mm in length; however, 
Bourne (1903) reported Cl spines up to Z0 mm in 
length. mtaDspecimens,2spmesmay correspond 
to each Cl, me original set of 6 and another upper 
set of 6 corresponding to a developing anthocyathus 
that will eventually detach. In some coralla an ad- 
ditional set of 6 much smaller (0.4 mm long) costal 
spines also occur on the CSZ Anthocaulus un- 
known. Corallum white. 

Septa hexamerally arranged in 3 to 4 cycles, the 
fourth always incomplete. Most coralla examined 
have 36 septa, which includes a pair of S4 in each 
system, but the largest specimen of 4.4 mm calicu- 
lar diameter has only 24 septa (as do all specimens 
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from NZOI Stn E319) and the holotype of B. wroMi 
(GCD = 2.9 mm) has 30 septa. Thus, there appears 
to be no correlation between calicular diameter and 
number of septa. SI little exsert and have slightly 
sinuous inner edges that extend about three-quar- 
ters distance to columella where each is bordered 
by a small (0.25-0.30 mm wide), lamellar to rod- 
shaped palus. S2 equally exsert, about three-quar- 
ters width of an 51, and also have sinuous inner 
edges. A larger (about 0.4 mm wide) and taller 
palus (P2) occurs before each S2. S3 equally exsert 
and as wide as an S2, but usually slightly thicker, 
and do not bear pali unless flanked by a pair of 
S4, in which case the P3 is similar in size to a 
P2 but slightly more recessed from the columella. 
When present, S4 are similar in size to a S3. All 
septal faces are covered with rather large (50-60 [Am 
tall), blunt granules. Pl-3 highly sinuous and bear 
quite tall (up to 0.1 mm), obliquely oriented, serrate 
carinae. Fossa shallow; columella papillose, com- 
posed of 7-18 small (0.06-0.08 mm), interconnected 
papillae. 

TYPES: The holotype of D. sklfwfafws is deposited at 
the USNM (60516); paratypes are also deposited at 
the USNM and Bishop Museum. The holotype 
(KWdo Stn 1) of B. cenmi is also deposited at the 
USNM (71852). Three paratypes are also deposited 
at the USNM: #1, fCmmb&z Stn 1, USNM 71853; #2, 
KimNg Stn 24, USNM 73966; and #3, MmWb Stn 2, 
USNM 71854. 

TYPE LocALmEK D. sfdMatws: 19=48' N, 154*58' W 
(off Hawaii), 337 m.   B. oenmz: east of Lady Elliot 
Island, 43 miles (69 km) north of Eraser Island, 
Queensland; 476-531 m. 

Deltocyathus Milne Edwards & Haime, 1848a 

Corallum solitary, discoidal to patellate, and free in 
adult state. Septotheca costate. Pali before all but 
last cycle; within each system the inner edges of 
each pair of S3 fuse to the P2 near the columella 
(and P4 to P3, if S5 present), forming the character- 
istic chevrons (deltas). Paliform lobes sometimes 
present before last septal cycle. Columella papillose. 

TYPE SPECIES: TwrMWuzfWica MichelottL 1838, by 
monotypy. 

REMARKS: Among the approximately 17 recent spe- 
cies in the genus Deltocyathus, the two described 
from the New Zealand region are easily distin- 

guiahed by having either a spinose corallum or five 
cycles of septa, characteristics shared with only one 
and two, respectively, other species in the genus. 
Two other Deftocy8fh«s species have been reported 
from the northern edges of the New Zealand region 
by Keller (1982): D. mzugAam from off Lord Howe 
Island at 1640 m and D. mwrnzyi from the northern 
Kermadec Ridge at 1950 m, neither of which I have 
examined. Species of Deffucywf&ws are common 
worldwide, except for the eastern Pacific, at lower 
shelf and slope depths. 

DgZfocyaf&xs omaAfs Gardiner, 1899 
(Plate 19, d, e) 

DdfoqufW onwfiw Gardiner, 1899: 163-164, pi 20, ngs 
25a-b. 

?DdfocyefkMg Weod&ws Wells, 1984: 210, pi. 3, ngs 1-6. 

MATERIAL EXAMINED: New Records: NZOI Stn 186, 4, 
NZC% Stn P16,l,NZOI; Stn P27,6, USNM 94169; Stn P34, 
5, USNM 94170; RV Fnm&Bn Stn 5/89/40,17, AMS G15501. 
Previous Records: Types of D. Afkroditus, USNM. 

DISTRIBUTION: New Zealand region: Norfolk Ridge 
(Map 19); 280-390 m. Elsewhere: Sandal Bay, Lifu, 
Loyalty Islands; off southern Great Barrier Reef 
(Wells 1984); 73 m. TPleistocene of Vanuatu. 

DESCRIPTION: Corallum circular but with highly ser- 
rate calicular edges, a small (about 1.3 mm) rect- 
angular lancet corresponding to each C3 and 
adjacent pair of C4, made even more qbvious by the 
12 elongate costal spines (C3) that project from the 
lancets. Corallum base flat to undulatory, each C3 
and adjacent pair of C4 forming a broad (about 
13 mm wide) ridge, each C3 extending up to 3.0 mm 
beyond the calicular edge as a slender, tapered 
costal spine. Costal spines horizontal in orieitation 
and taper from a diameter of about 0.9 mm to a 
pointed tip of 0.3 mm and are covered with tiny 
spines. Cl-2 are slender ridges (0.2-0.3 mm wide) 
that fall between the valleys formed by the much 
larger C3-4, each Cl-2 bearing a row of small spines. 
Often in the center of the base is a circular scar 0.9- 
1.1 mm in diameter. Largest specimen examined 
(NZOI Stn P34) 12.0 mm in calicular diameter and 
4.5 mm in height. Corallum white. 

Septa hexamerally arranged in 4 complete cycles 
(48 septa). SI only independent septa, each extending 
only 0.5-0.6 distance to columella and bearing a 
large, lamellar palus up to 1.8 mm wide, which 
extends to the columella. The pali associated with 
the 2 principal septa (those 2 SI aligned with the 
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greater calicular axis of the calicular ellipse) are 
smaller than the other 4, i.e., about 0.5-1.0 mm 
wide. S2 equal to or only slightly less wide than SI 
and also bear pali (P2) of equal size to those of the 
SI, but the P2 crown is slightly recessed from the 
columella. S3 smallest of septa, reaching only about 
one-third distance to columella but also extending 
beyond calice for a short distance along proximal 
part of costal spines. Each S3 internally bordered 
by a large (up to 2.0 mm wide), tall palus (P3), the 
inner edges of which fuse to its adjacent P2 by a 
porous lamella. S4 slightly wider than S3 but do 
not bear pali, the inner edges of each pair of S4 
fused to the lower outer edge of their common P3 
through a porous lamella. Thus, 3 crowns of pali 
are present: the innermost 6P1, which are dimor- 
phic in size; a second similarly sized crown of P2 
slightly recessed from the columella; and a third 
crown of 12 P3, which are the largest, tallest, and 
most recessed from the columella. Fossa shallow, 
there being no vertical theca at the calicular edge. 
Columella papillose, consisting of an elliptical 
field of short, small (0.4-0.5 mm in diameter) tuber- 
culate papillae that are fused to one another. 

TYPES: The holotype Def focyefAws orMafws is deposited 
at the BM(NH). The types of D. heteroclitus are 
deposited at the USNM (71849-51). 

TYPE LOCALITY: D. ornatus: Sandal Bay, Lifu, Loyalty 
Islands; 73 m. D. Merodifws: USGS Stn 24918, 
Navaka River, Vanuatu, Pleistocene. 

REMARKS: A series of small specimens (GCD range: 
4.0-8.9 mm) from RV FnozWin Stn 5/89/40 suggest 
that the equally small Pleistocene specimens from 
Vanuatu described by Wells (1984) as D. heteroclitus 
may be the juvenile stages of D. ornatus, the former 
being characterised by having < 36 septa and 
only 6 costal spines. Costal spines (C3) are present 
only in those half-systems having a pair of S4, and 
thus a corallum of 36 septa would have only 6 pairs 
of S4 and 6 costal spines. Specimens with a range of 
septa and spines (36-48 septa and 6-12 spines) were 
found among the specimens from RV Franklin Stn 
5/89/40. The records presented herein are thought 
to represent the first report of this species since 
its description. 

Only one other species of Deltocyathus bears elon- 
gate costal spines, the western Atlantic D. calcar 
Pourtales, 1874, which is easily distinguished by 
having only six spines associated with the SI. 

Dgffocyatkws/bnMosws n. sp. (Plate 19, f, g) 

MATERIAL EXAMINED: Types, q.v. 

DISTRIBUTION: Southern Norfolk Ridge; Kermadec 
Islands (Map 15); 142-^565 m. 

DESCRIPTION: Corallum shaped as a very shallow 
bowL with a slightly convex base and only slightly 
upturned peripheral edge. Calice circular and 
highly serrate, each costoseptum projecting indi- 
vidually 1.0-15 mm beyond calicular perimeter. 
Holotype 18.1 mm in calicular diameter and 4.7 mm 
in height; paratypes up to 18.4 mm in calicular 
diameter. A small (1.8-2.0 mm in diameter) central 
basal scar usually present. Costae low, convex 
ridges that are equal in width and separated by 
shaDow, but weu^ienhed intercostal rurrows. Cos- 
tae bear rounded granules usually arranged in a 
single row, grading into finer, pointed spines at 
calicular edge and septal faces. Corallum white to 
light brown, the holotype bearing 3 concentric 
bands of light-brown pigment on its base, as 
well as having light-brown lower, outer septal 
edges. 

Septa hexamerally arranged in 5 cycles; however, 
fifth cycle usually incomplete, 1 or more pairs of S5 
often missing from various systems, resulting in 
coralla with 86-96 septa. The holotype contains 94 
septa and only 1 specimen is known to have a com- 
plete fifth cycle of 96 septa. It is not unusual for 1 
half-system to have all 4 S5 whereas the adjacent 
half-system has no S5. SI only independent septa, 
extending about half distance to columella, and 
bordered by a large (1.5-1.9 mm wide) lamellar 
palus, which extends to the columella. S2 slightly 
less wide and also bear P2, which are equally as 
wide as PI but slightly recessed from the colu- 
mella. S3 slightly less wide than S2, each bearing a 
P3 equally as wide as the Pl-2, the inner edges 
of each pair of P3 loosely fused to the inner 
edge of their common P2 near the columella. S4 
less wide than S3 and bear tall pali, the inner 
edges of which are loosely fused to their adjacent 
P3. S5 rudimentary: finely dentate at calicular 
edge, quite slender (a row of spines) for most of 
their length, but near the columella joined to 
their adjacent S4 by a series of 4-6 slender 
trabeculae. Thus, 4 crowns of pali occur in each 
corallum (Pl-4), each successive crown recessed 
slightly more from the columella and standing 
sHghtly higher in the fossa. Fossa shallow, contain- 
ing an elliptical Held of closely inter-connected 
short granular papillae 0.2-0.3 mm in diameter. 
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TYPES: Holotype BS581,MoNZC0266. Paratypes: 
NZOI Stn 196,3, P-1024, U5NM 94171; Stn K826,1, 
P-1025, NZOI; Stn K828,2, P-1026, NZCt Stn K870, 
1, P-1027, NZOI; Stn P13,1,P-1028, USNM 94172; 
StnT214,6, P-1029, USNM 94173; BS888 (0634), 1, 
MoNZ C0228. 

TYPE LocAury: 29^13.96'S, 177=52.84'W (1800 m 
northwest of Napier Island, Kermadec Ridge), 530- 
567 m. 

ETYMOLOcy: Tlie species nan^yb77Mosus(Latin)bnno- 
sus, beautifully formed) is given to this handsome 
species. 

REMARKS: Only two other species of De/focyaf&ws 
have five cycles of septa; D. wMgM^kws Moseley, 
1876 and D. mMws (Alcock, 1898), both of which 
differ in having much larger coralla and serrate, 
ridged costae. Deffocyaf&ws magn^icwg is further 
distinguished by having a flat to concave base 
and well-developed S5; D. rotulus differs in having 
a basal scar, a lanceted calicular edge, a columellar 
platform, and very reduced P3. 

CoMofmc&wa Seguenza, 1864 

Corallum solitary, ceratoid to trochoid, and free or 
attached by a small pedicel that is often augmented 
by a lateral thecal attachment. Theca thick and 
covered with an epitheca such that costae are 
usually masked. Septa exsert, but upper, outer 
septal edges join theca below upper thecal edge, 
forming a circular thecal rim as exsert as septa. 
Paliform lobes may be present before S2; columella 
composed of twisted lamellae often fused to one 
another in pairs. 

TYPE SPECIES: Conotrochus typus Seguenza, 1864, by 
original designation. 

REMARKS: Two recent and two fossil species are 
known in this genus, the recent species being C. 
/wnkofwmMa (Alcock, 1902a) (see Cairns 1994) and 
C. brwrnzews (Moseley, 1881). 

Conotrochus brunneus (Moseley, 1881) 
(Plate 20, a, b) 

Pkim%y@*kw6 brwymow Moeeley, 1881:159-160, pL 2, Ggs 
lac. 

Phloeocyathus hospes Alcock, 1902b: 116-117. 

CoMOfrockws f»nmwMs: TGardiner & Waugh, 1938: 175- 
176, pL 5, ngs 11-12; Cairns & Parker, 1992:22; Cairns 
& Keller, 1993: 246, pL 4, figs F-C (synonymy). 

MATERIAL ExAMlNEd: New Records: NZOI Stn K870, 3, 
NZOI; Stn U591, 1, U5NM 94116; Stn U599, 1, USNM 
94117; BS442,3, MoNZ C0262; RV FnmJWin Stn 5/89/25, 
1, AMS G15498. Previous Records: Types of P. bnaiMfus 
and P. kospa. 

DiSTRmunon: New Zealand region: ridges north of 
New Zealand, including Lord Howe Rise, Three 
Kings Ridge, and the Kermadec Islands (off Raoul 
and Esperance) (Map 16); 486-1051 m. Elsewhere: 
off Madagascar; Indonesia; TMaldives; southern 
West Australia; 7110-366-1089 m. 

DESCRIPTION Corallum ceratoid and relatively small, 
originally attached by a small (0.8-0.9 mm in di- 
ameter) pedicel, but invariably secondarily at- 
tached by lateral thecal adhesions near the pedicel, 
which tend to coalesce with the pedicel to produce 
an attachment up to 3 mm in diameter. Illustrated 
specimen (Plate 20, a, b) 7.8 mm in calicular diame- 
ter and 16.4 mm in height; largest New Zealand 
specimen (AMS G15498) 9.1 mm in calicular di- 
ameter. Epitheca covered with horizontal serrate 
ridges, which appear to have been the previous 
upper calicular edges of periodic incremental 
growth. Theca glistening and coarsely granular; ver- 
tical costae are faint or completely masked. Upper 
calicular edge forms a smooth circular rim about 
0.4 mm duck that is as exsert as uppermost septa. 
Slightly lower in fossa die theca is reinforced 
with a thick layer of internal stereome, thickening 
thethecalwalluptol.Omm. Well-preserved coralla 
light brown in colour or bear longitudinal brown 
to black costal stripes. 

Septa hexamerally arranged in 4 cycles, the fourth 
usually incomplete. Number of septa roughly a 
function of calicular diameter, the most common 
complement being 36 septa (e.g., specimens 6-8 mm 
in GCD have 1 pair of S4 in each system); however, 
smaller coralla (GCD = 5-6 mm) have only 24-28 
septa, and the largest specimen (GCD = 9.1 mm) has 
only 38 septa. SI most exsert (to level of upper 
theca) and have vertical, straight to slightly sinuous 
irmer edges that extend to the columella. S2 equally 
exsert and about three-quarters width of SI. S3 that 
are unflanked by S4 about three-quarters width of 
an S2; S3 Hanked by a pair of S4 are almost as wide as 
an S2. S4 equal in width to an unacceleratedSS. 
Inner edges of S2 often bear a small (0.5 mm wide) 
lamellar paliform lobe, virtually indistinguish- 
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able from the columellar elements except for its 
position. Inner edges of all septa thin (about 
0.15 mm), but thecal edges quite thick (about 
0.5 mm), forming a robust fusion with the thick- 
ened theca. Fossa relatively deep. Columella com- 
posed of several lamellar papillae. 

Types: Theholotypeof P. (frwMwws is deposited at 
the BM(NH). The holotype of P. hospes is deposited 
attheZMA(Coel. 1308). 

TYPELocALmEs: P. BnmwMs: CWkmgerSm 194,4*34' S, 
129W30E (off Banda Island). Moseley listed 60 fm 
(110 m) as the depth for this station, but the nar- 
rative for the cruise (Tizard et ah, 1885) lists 200 fm 
(366 m), which is more consistent with the known 
range for this species. P. hospes: Siboga Stn 150, 
OWN, 129W.2'E(rMmahera Sea), 1089 m. 

REMARKS: CoMOtrockws trwMMews differs from C. 
/wmcofwnma in having a smaller corallum (3 9 mm 
GCD), fewer septa (usually 36, rarely as many as 
48), internal stereome, and a brown theca. Cono- 
trochus brunneus also appears to be found in 
slightly deeper water (366-1089 m) than C. funi- 
cofwmpza (165-600 m). 

Squires (1958) reported the fossil species 
Conofmc&ws (ypws var. awsfra/KMsis from the early 
Miocene of Mossburn, Southland, New Zealand. 

Awfocya*#H*s Marenzeller, 1904a 

Corallum solitary, ceratoid, and free; most coralla 
showing evidence of budding from a longitudinally 
fragmented parent corallum. Costae poorly defined. 
Upper, outer septal edges join theca below upper 
thecal edge, usually forming a circular thecal rim. 
Slender paliform lobes occasionally present on 
Sl-3; columella trabecular. 

TYPE SPECIES: Aulocyathus juvenescens Marenzeller, 
1904a, by monotypy. 

REMARKS: Four species are known in this genus: 
AWocyefAws mafnc#ws (Kent, 1871); A. /woengsceMs 
Marenzeller, 1904a; A. recidivus (Dennant, 1906); 
andAafAmfzcwsZibrowius, 1960. The genus was 
partially reviewed by Cairns (1994). 

Awfocyafkws wcABims (Dennant, 1906) 
(Plate 20, c-f) 

Cgrefofrochwa necwffpus Dennant, 1906:159,160, pL 6, figs 
1-2. 

Pargcyafhws concepfws: Squires & Keyes 1967: 23 (in part 
NZOIStnC648,pl.2,ngs7^& 

AWocyefAws recufmws: Cairns 1982:25-26, pL 7, figs 7-9, 
pL 8, fig. 1 (synonymy); Cairns & Parker 1992: 22-24, 
pi. 6, figs d-e, g-h, map 6 (synonymy); Cairns & 
Keller 1993: 247, pL 5, ng. C; Cairns, 1994: 59-60, pi. 
26, figs a-b. 

MATERIAL EXAMINED: New Records: NZOI Stn D159, 1, 
NZOI; Stn E749,1, NZOI; Stn E793,1, USNM 94118; Stn 
E797,1, NZOI; Stn E852,1, NZOI; Stn J659,2, NZOI; Stn 
J660, 8, USNM 94119; Stn P120, 8, USNM 94120; Stn 
T243, 1, NZOI; Stn U584, 4, NZOI; BS819 (OS64), 1, 
MoNZ. Previous Records: Specimens reported by Squires 
and Keyes (1967). 

DETMBimoN: New Zealand region: widespread, from 
the Kennadecs to off Macquarie Island (Map 3); 
245-1137 m (shallowest records occur in fiord 
area). Elsewhere: off Madagascar, South Australia, 
Victoria, Tasmania, and Japan; 128-1000 m. 

TYPES: Five syntypes of C. rgci(f mws are deposited at 
the NMV (F41516, F59348) (Stranks 1993). 

TYPE LOCALITY: Off Cape Jaffa and Neptune Island, 
South Australia, 165-190 m. 

REMARKS: Recent descriptions and figures of A. re- 
c«#pws can be found in Cairns (1982, 1994) and 
Cairns and Parker (1992) and thus it need not be 
redescribed here. Awfocyof/zws recidmws is charac- 
ter-ised by having: an elongate, ceratoid corallum 
that is invariably budded from a fragment of a 
parent corallum; glistening, hollow costal granules; 
a serrate calicular edge; a very irregular septal sym- 
metry and complement, resulting in 32-66 septa; 
slender paliform lobes (P3); and a deep fossa with a 
trabecular columella. Specimens from several lots 
(NZOI Stns D159, E852, J659, J660, and U584) were 
at first thought to represent a distinct, more robust 
species; however, they are more likely to be simply 
large specimens of A reczdmws that attain a GCD of 
up to 15 mm, a height of up to 41 mm, and have a 
thicker (and thus denser) theca and corallum. Their 
calicular margins are smooth, not serrate, and 
their columellar elements are fused into fewer, more 
robust elements. 

DasMKWMfZwz Pourtales, 1880 

Corallum solitary, ceratoid to turbinate, and usually 
free — most coralla asexually budded from a frag- 
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merit of parent corallum. Theca and septa quite 
thin. Paliform lobes present before penultimate 
cycle of septa and occasionally also before lower 
cycle septa. Columella trabecular. Endotheca sparse 
or absent. 

TYPE SPECIES  PenzsTnifza fymmw Pourtales, 1871, by 
subsequent designation (Wells 1936). 

REMARKS: DasmoenwHa is very similar to iMocygfkws, 
differing in having better-defined costae and in 
lacking the calicular thecal rim. Only three species 
are known: D. fynwmi (Pourtales, 1871), D. onrkgxzfa 
(PourtalAs, 1871), and D. odfda Marenzeller, 1907. 

DaamosmfM* fymwfd (Pourtales, 1871) 
(Plates 20,g-l 21, a) 

Amzsmifia fym«dPourtal6s, 1871:20, pL 6, Ggs 8-10. 
Gomocygffws pac^cws Yabe & Eguchi, 1932a: 389, text-5g. 

2. 
f^mosm^fyMMni: Cairns 1979:132-134, pL 25, ngs 1-3, 

8-9 (synonymy); Zibrowius 1980: 70-71, pi. 28, Ggs 
A-L, pi. 29, figs A-L (synonymy). 

Dasmosmilia pacifica: Cairns 1994: 63, pi. 27, figs f-i, pi. 41, 
figsf-g 

MATERIAL ExAMiNEd: New Records: NZOI Stn E879, 9, 
USNM 94138; Sin E883,2, NZOI; Stn F877,2, NZOI; Stn 
F896,6, USNM 94139; Stn F909,20, USNM 94137; Stn 121, 
1, NZOI; BS707 (R65), 1, MoNZ COZ84; BS763 (R121), 8, 
MbNZC0244;BS831 (0576),3,MoNZC0278. Previous 
Records: Syntypes of P. lymani and G. pacificus. 

DiSTRiBunon: New Zealand region: off northern New 
Zealand from off Gisborne to northwest of Kaipara 
Harbour (Map 8); 633-1002 m. Elsewhere: western 
Atlantic from Brazil to Massachusetts; eastern 
Atlantic between Portugal, the Azores and Spanish 
Sahara (48-366 m); off Japan (168-355 m). Pleisto- 
cene of Ryukyu Islands (Cairns 1994). 

TYPES: The syntypes of P. lymani are deposited at 
the MCZ (Cairns 1979). The syntypes of G. poczfzcws 
are deposited at the TIUS (see Cairns 1994). 

TYPE LOCALITIES: P. lymani: off Florida Keys, 128- 
269 m. G. paq/kws: 34°17'45N, 137°04'45E (off 
Honshu, Japan), 168 m. 

REMARKS: Daamosmffig fyrmmi is well described and 
illustrated by Cairns (1979, 1994) and Zibrowius 
(1980) and will only be diagnosed below. The spe- 
cies is characterised by having a very brittle, cera- 

toid to trochoid corallum, the theca being so thin 
that it easily fractures longitudinally into fragments 
from which complete new coralla asexually de- 
velop. Only 4 (8%) of the New Zealand specimens 
(Plate 20, h) have a pedicellate attachment to a 
substratum other than a parent corallum, which is 
assumed to be evidence of sexual reproduction. 
The pedicels of these specimens are quite narrow: 
1.5-1.6 mm in diameter (PD: GCD = 0.10). Sepia 
are somewhat irregularly arranged as 12-24 prima- 
ries, 12-24 secondaries, and 24—48 tertiaries, result- 
ing in 48-96 septa. Coralla having 96 septh are rare, 
most coralla having 48-72 septa arranged in groups 
of four (1 primary, 1 secondary, and 2 tertiary septa). 
Broad paliform lobes occur before the secondary 
septa and the columella is fascicular. There is no 
endotheca. 

In my revision of the North Pacific Sderactmia 
(Cairns 1994), I distinguished D. pacx/zca from D. 
Zymmzi by its having a more serrate calicular edge, 
each primary septum and adjacent pair of tertiary 
septa forming a small lancet; the septa of D. fymwmi 
were reported not having lancets. The larger 
number of specimens available from the New Zea- 
land region show that this character is variable, 
most of the New Zealand specimens having 
lanceted calicular margins but some not. Further- 
more, some typical Atlantic D. fynwmi are known to 
have calicular lancets (see Zibrowius 1980: pi. 28, 
ng. L), although mis condition is much less com- 
mon in Atlantic populations. The New Zealand 
populations also differ in having a deeper bathy- 
metric range than previously collected specimens: 
633-1002 m vs 48-366 m for Atlantic and Japanese 
specimens. This is consistent with Keller's hypo- 
thesis (Keller 1978,1989; Cairns & Keller 1993) that 
deeper-living specimens in nutrient-poor waters 
have more highly serrate calicular edges. 

Desmop&yffxm Ehrenberg, 1834 

Corallum solitaiy, cylindrical to trochoid, and fixed. 
Septotheca costate. Pali absent. Columella usually 
absent or expressed only in small coralla as 
rudimentarily fascicular. Endothecal dissepiments 
present in elongate coralla. 

TYPE SPECIES: Mwfrgporg Jumthws Esper, 1794, by 
subsequent designation (Cairns 1994). 

REMARKS: Although at least 11 species have been 
described in the genus Desmzop&yWwm, most are junior 
synonyms of the cosmopolitan D. dimUAwg; several 
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other nominal species, such as D. solidum and D. 
gracile, belong to other genera. A second valid 
recent species is D. striatum Cairns, 1979, known 
from the western Atlantic at 130-823 m. 

Dgsmopkyffwm d%gM#M#s (Esper, 1794) 
(Plate 21, cW) 

Madrepora dianthus Esper, 1794: pi. 69, figs 1-3. 
Desmophyllum cristagalli Milne Edwards & Haime, 1848a: 

253, pL 7, figs 10,10* Gardiner 1929:125-126; Ralph 
1948: 109, fig. 2 (bottom left); Ralph & Squires 1962: 
9-10, pL 3, figs 1-10; Squires 1965:785-787; Squires & 
Keyes 1967: 25, pL 3, Ggs 12-14; Squires 1969:17, pi. 
6, map 1; Dawaon 1979: 28; Cairns 1979:117-119, pL 
21, figs 7-8, pi. 22, fig. 8 (synonymy); Zibrowius 1980: 
11-121, pL 61, fig. A-O, pL 62, figs A-M (synonymy); 
Cairns 1982: 29-30, pL 8, figs 9-12, pL 9, figs 1-3 
(synonymy). 

Desmophyllum dianthus: Cairns 1994: 26-27, pi. 9, fig. a-b 
(synonymy). 

MATERIAL ExAMiNEd: New Records: NZOI Stn A910, 1, 
NZOt Stn D5, 5, NZOI; Stn D6, 2, NZOI; Stn D39, 2, 
NZOI; Stn D899,1, NZOI; Stn E313,1, NZOI; Stn E756,1, 
NZOI; Stn E792,2, NZOI; Stn E803,40, NZOt Stn E821, 
5, NZOI; Stn E830,3, NZOI; Stn E852,1, NZOI; Stn E860, 
2, NZOt Stn F81,1, NZOI; Stn F143,1, NZOI; Stn F146,5, 
NZOt Stn P868,10, NZOI; Stn G3, 1, NZOI; Stn G172, 
fragment, NZOI; Stn G197, 1, NZOI; Stn G200, many, 
NZOI, 3, USNM 94064; Stn G941, 2, USNM 94065; Stn 
H923,3, USNM 94066; Stn 1676,1, NZOt Stn 1685, many, 
NZOI; Stn 1694,1, NZOI; Stn 1721,10, NZOt Stn J59,1, 
NZOI; Stn J485,23, USNM 94067; Stn J711,2, NZOI; Stn 
K795,1, NZOt Stn K800, 8, NZOI; Stn K804, 1, NZOI; 
StnK858,5, NZOI; Stn M773,1, USNM 94068; Stn M779, 
1, USNM 94072; Stn P57,1, NZGt StnQ102,2, NZOI; Stn 
Q340, many, NZOI; Stn Q341, many, NZOL Stn Q343, 
20, NZOI; Stn Q741, 2, NZOI; Stn R437, 1, NZOt Stn 
R438,1, NZOt Stn S22,1, NZOI; Stn S25,30, NZOt Stn 
S27, 2, NZOL Stn S28, 30, NZOI; Stn S29,1, NZOI; Stn 
S30,37, NZOI; Stn S53,1, NZOI; Stn S99,10, NZOI; Stn 
5125.4, NZOI; Stn S126,50, NZOI; Stn S127,1, NZOI; Stn 
S248,3, NZOt Stn S260,3, NZOI; Stn S565,2, NZOI; Stn 
5573.5, NZOL Stn T8,2, NZOI; Stn T214,1, NZOL Stn 
"1256,15, USNM 94069; Sin U573,2, NZOI; StnU582,l, 
USNM 94070; Stn U599, 7, USNM 94071; Stn U602, 1, 
NZOI; Stn V365,50, NZOI; Sin X152,2, NZOI; Stn Z3943, 
1, NZOL Stn Z3948, 1, NZOI; BS300, 2, MoNZ C0224; 
BS310,5, MoNZ CO80,85; BS342,2, MoNZ C091; BS559, 
10, MoNZ C0118; BS560,7, MoNZ C0127; BS742 (R100), 
1, MoNZ; Goal L,Doi±tful Sound, 91m, 4, MoNZ CO86; 
Hotto Bay, Snares L, MoNZ C0125; off Farewell Spit, 
640 m, 1, MoNZ C067; Cook Strait, 6, MoNZ C063; FV 
Am Mawdou, 1, AIM 8314; off Castlepoint, 220 m, 1, 
NZGS; Vofoanakg 64, 6, AUM; ydaowbg B30-28,11, 

AUM; Rumble n/Tui, 1, AUM; ENE of Otago Heads, 
503 m, 2, Portobello Lab.; Papanui Canyon, 320-400 m, 
1, Portobello Lab.; Taiaroa Canyon, 400-500 m, Otago 
University. Previous Records: Neotype of D. dwmf/ms; 
holotype of D. cnsfageM;; specimens reporkd by Ralph 
and Squires (1962), Squires (1965), and Squires and Keyes 
(1967). 

DiSTRmunoN: New Zealand: throughout entire 
region; 25-1750 m, the shallowest records from die 
fiords (Map 4). Elsewhere: cosmopolitan, except 
for off continental Antarctica and northern boreal 
Pacific; 35-2460 m. 

TYPES: The neotype of D. dwnf/zws is deposited at the 
USNM (92475). The holotype of D. cnsfagaZM is 
deposited at the MNHNP. 

TYPE LocALmEs: D. dwzffnw: Sagami Bay, Honshu, 
Japan; depth unknown. D. crisfagaZK: Gulf of Gas- 
cogne; depth unknown. 

REMARKS Complete descriptions and illustrations of 
this common species are found in Ralph and Squires 
(1962), Cairns (1979, 1982, 1994), and Zibrowius 
(1980). Coralla are often found in deep-water bank 
environments (see remarks of Gombcoref&z dumosa), 
often attached to G. dwmosa, AWrgpora ocw&zta, stylas- 
terids, and isidid gorgonians; dead specimens often 
provide a substratum for Sfgnocyof&ua wrm^brnas. 

The coral is quite variable in shape, ranging from 
serpentine to ceratoid and trochoid, depending on 
its environment. Individual coralla are sometimes 
clumped into quasicolonies. The largest corallum 
from the New Zealand region is 55 mm in calicular 
diameter, which, although quite large, is not the 
maximum diameter for the species, but some of 
the New Zealand specimens (e.g., NZOI Stn G197, 
G200, Q343, and V365) are extremely long (up to 
190 mm), which is a record length for D. JwntAxw. 

Its Cl-3 are ridged and the theca finely granu- 
lar. Septa are hexamerally arranged in five or six 
cycles according to die formula: S1-2>S3>S4>S5>S6, 
the Sl-2 usually highly exsert The fossa is deep 
and bears a rudimentary fascicular columella com- 
posed of 1-9 small elements, which is usually visible 
only in small specimens. Elongate specimens bear 
endothecal dissepiments, which significantly reduce 
the density of large specimens. The shallowest 
records in the New Zealand region (NZOI Stn Q741, 
S248, S260, M773, M779) occur in the Southland 
fiords, these specimens having broader pedicels 
than the deeper-water populations. 
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TTw&WMopkyffia Duchassaing, 1870 

Colonial corallum formed by extratentacular bud- 
ding of ceratoid corallites from a thin common 
basal coenosteum resulting in reptoid to phaceloid 
coralla. Pali and columella absent; fossa deep. 
Endotheca absent. 

TYPE SPECIES: Desmophyllum nisei Duchassaing & 
Michelotti, 1864 by monotypy. 

REB^ARKs:TWamop/yff(adif%ergfromD«smop^ffMn 
in having a loosely integrated colonial corallum 
that is intermediate between reptoid and phace- 
loid. It is similar to Hoplangia, but differs primarily 
in the degree of corallite integration, the corallum 
of Hoplangia being intermediate between phace- 
loid and plocoid. The level of corallite integration 
of TWampphyHia places it between DesmopAyffwm 
(solitary) and Hoplangia (phaceloid), the more ad- 
vanced stage being Lophelia (sympodial). A similar 
progression is found among the dendrophylliid gen- 
era — Bafgnopkyffia (solitary), RAxzopsammza 
(reptoid), Cladopsammia (phaceloid), and Dendro- 
phyllia (sympodial). Four species are recognised in 
TkafamopAylfza — T. msei (Duchassaing 6c Miche- 
lotti, 1864), T. fCMWCScans (Gardiner, 1899), T. gasfi 
(Doderlem, 1913), and 7. gDmksyi Cairns, 1979. 

TTwfamop&yff** feMwescems (Gardiner, 1899) n. 
comb. 

(Plate 21, g-i) 

Desmophyllum tenuescens Gardiner, 1899: 161-162, pi. 19, 
figs la-b. 

MATERIAL ExAMiNEd: New Records: NZOI Stn K838, 5, 
USNM 94141; BS671,1, MbNZ CO230; RV fnm&fm Stn 5/ 
89/40,1, AM5G15556; offCebu, Madan L, 22 m, 6, USNM 
94142. Previous Records: 4 syntypes of D. (mwoogns. 

DiSTRiBUTion: New Zealand region: Lord Howe 
Seamount Chain; Kermadec Islands (Map 19); 200- 
315 m. Elsewhere: Loyalty Islands; Philippines 
(reported herein); 22-73 m. 

DESCRIPTION Largest colony (USNM 94142) a cluster 
of 6 corallites united basally by thin coenosteum. 
Largest corallite from New Zealand region (NZOI 
Stn K838) 4.5 x 2.4 mm in calicular diameter and 
20.8 mm in height, with a pedicel diameter of 2.4 
mm. Corallites elongate-ceratoid and often broken 
from the basal coenosteum   in   collection,   thus 

resembling a solitary corallum (e.g., DesmopfzyHum). 
Cl highly ridged; C2 slightly less ridged; C3 absent, 
even when S3 are present Calice hexagonal in 
outline, each CS1 forming a comer of the polygon. 
Theca white, covered with low, rounded granules. 

Septa hexamerally arranged in 3 cycles according 
to the formula: S1>S2»S3; however, in elongate, 
well-preserved coralla, the S3 are absent in the 
upper 2-4 mm of the corallum, sometimes giving 
the impression of a corallum with only 12 septa. 
SI exsert (0.6-0.7 mm), with straight inner edges 
and relatively narrow, but their lower, inner edges 
converge deep in fossa. S2 less exsert, about half 
width of an SI, also with straight inner edges that 
converge deep in fossa. S3 rudimentary, absent 
from upper corallum. Fossa quite deep. 

TYPEs: Four of the 7 syntypes of D. fenwescens are 
deposited at the BM(NH) (1950.1.10.113-116); two 
more are deposited at the University Museum of 
Zoology, Cambridge (H. Zibrowius, pers. comm.). 

TYPE LocAury: Sandal Bay, Lifu, Loyalty Islands, 
73 m. 

REMARKS: Although similar to T. nisei and 7. gastz, T. 
tenwascfMs appears to be distinguished by its 
rudimentary to absent S3, mis cycle as well as some 
S4 being well developed in the other two species. 
This appears to be the first report of this species 
subsequent to its description in 1899. 

RfdzoswMfia Cairns, 1978 

Phaceloid coralla formed by extratentacular bud- 
ding frvm a mm comnion basal coenosteum. Coral- 
lite bases increase in diameter by adding exothecal 
dissepiments over raised costae producing concen- 
tric rings of partitioned chambers that resemble 
porycyclic development in cross section. Vescicu- 
larendothecal dissepiments present. Palifbrm lobes 
present before penultimate septal cycle (usually P3). 
Columella variable, including papillose, lamellar, 
and fascicular. 

TYPE SPEcms RAizosmifia gen&ze Cairns, 1978 by 
original designation. 

REMARKS: Five species are recognised in this genus: 
R. macw&zfa (Pourtales, 1874); R. gigas (Van der Horst, 
1931); R. sagamiensis (Eguchi, 1968); R. gen&ze Cairns, 
1978; and R. rofwsfa Cairns, 1993. 
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RMzosmfffa mwcwbfa (PourtalAs, 1874) 
(Hate 21, b, c) 

Bathycyathus maculatus Pourtales, 1874: 34-35, pi. 6, figs 

QayopAyffM macubfa: Moseley 1881: 139-140 (in part 
CWZmger Stn 170, pi 4, Ag. 9,9a); Hutton 1904: 315; 
abrowius 1974b: 755; Cairns, 1977*9-10, pi 1, 5gs 
1-4. 

Not CaryophyBu: mocwWa: Ralph 1948: 109, lower right 
Bgure (C pnqfwnda). 

Not Oxryophyffxa cf. C. macxdlafa: Ralph & Squires 1962:7, 
pi 2, Hgs 1-2; Squires &Keyes 1967:23, pi 2, Bgs 5-6 
(= C. pro/umfa). 

Rhizosmilia maculata.: Cairns 1978: 216 (synonymy). 

MATERIAL EXAMINECI: New Records: None. 

PREVIOUS RECORDS: Specimen reported by Moseley 
(1881) from Ow/fenger Stn 170, BM(NH) (un- 
registered); holotype. 

DISTRIBUTION New Zealand region: one dubious 
record between Raoul and Macauley Islands, Ker- 
madec Ridge; 71152 m. Elsewhere: Western Atlantic 
from Florida to Brazil; 3-161 m (Cairns 1977). 

TYPES: The holotype is deposited at the MCZ. 

TYPE LOCALITY: Off Abrolhos, Brazil, 55 m. 

REMARKS: The specimen reported as Coryophyllia 
maculata by Moseley (1881) from the Kermadec Is- 
lands is conspecific with typical western Atlantic 
specimens, but it is highly unlikely that a relatively 
shallow-water western Atlantic species would be 
present in the South Pacific, especially at the depth 
of 1152 m. It is also unlikely that the other speci- 
men Moseley reported from off Brazil occurred as 
deep as 732 m. Furthermore, the record of C. lamel- 
7#X7B, also from CWfgnger Stn 170, is much deeper 
than all other records of this species from the Ker- 
madecs (89-342 m). All this suggests a labelling 
error pertaining to the two lots of C. mocw&zfa and/ 
or specimens from Challenger Stn 170. Some errors 
in C&afbnger station data have been noted before 
(Zibrowius 1980). I therefore do not consider Rhizos- 
mffw macwZgfa to occur In the New Zealand region. 

Hoplangia Gosse, 1860 

Colonial corallum formed by extratentacular bud- 
ding of short cylindrical corallites from a com- 
mon basal coenosteum or from lower theca 

corallites. Colonies phaceloid to plocoid. Pali and 
columella absent. Endotheca absent. 

TYPE SPECIES:   HopfgMgw dwrofnz Gosse, 1860, by 
monotypy. 

REMARKS: Only one species is known — Hop&m#%z 
durofriz Gosse, 1860. 

Hopfawgw dwrofrf* Gosse, 1860 (Plate 22, a-d) 

Hopfgngig dwrobtc Gosse, I860:338, pi. 10, ng. 9; Zibrowius 
1980: 123-125, pi. 64, figs A-L, pi. 65, figs A-L 
(synonymy). 

MATERIAL ExAMNED: New Records: off Mokohinau 
Island, 15 m, 5 colonies, AU6097 (AUM); off White Island, 
Bay of Plenty, 110 m, 3 colonies, MoNZ CQ243; L1056,10 
corallites, AIM AK76084; L2633, 10 colonies, AIM 
AK78002; L2641, 4 colonies, AIM AK78002; L2680, 5 
colonies, AIM AK78100; L2712,6 colonies, AIM AK78093; 
L2715,3 corallites, AIM AK78096; L2925,5 colonies, AIM 
AK78232; L2926, 2 colonies, AIM AK78233; L2929, 2 
colonies, AIM AK78226; L3069, 11 colonies, AIM 
AK78394, 3 colonies, USNM 94586. Previous Records: 
Specimens reported by Zibrowius (1980). 

DjSiKuwjTiON: New Zealand region: northeastern New 
Zealand from off Three Kings Islands to East Cape, 
including: Poor Knights Island, Mokohinau Island, 
Great Barrier Island, Mercury Island, and White 
Island (Map 8); 7-110 m, most records hand-col- 
lected by PfW Brook from cave environments. Else- 
where: Mediterranean and northeastern Atlantic 
between England and Canary Islands; 3-150 m 
(Zibrowius 1980). 

DESCRIPTION: The New Zealand specimens are rep- 
resented only by relatively small plocoid colonies, 
the largest (AIM AK78232) about 50 mm in diam- 
eter and containing about 50 corallites. Corallites 
cylindrical, up to 4.1 mm in diameter, and prima- 
rily attached to a common basal coenosteum, but 
also budded from the walls of other corallites. 
Calices circular to slightly elliptical (GCD: LCD = 
1.0-1.25). Costae poorly defined; theca and 
coenosteum uniformly covered with coarse gran- 
ules. Corallum white. 

Septa hexamerally arranged in 4 cycles, die fourth 
never complete, 32-^36 septa being the commmon- 
est complement All septa equally and only slightly 
exsert (about 0.3 mm) with moderately sinuous, 
smooth inner edges. SI widest of septa, extending 
about three-quarters distance to centre of fossa in 
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upper corallum. The four lateral SI are slightly 
wider than the two principal SI, their inner edges 
almost meeting in centre of fossa. S2 three-quarters 
to four-fifths width of SI; S3 about three-quarters 
width of S2; and S4 about three-quarters width of 
S3. Fossa deep, lacking a columella. 

TYi^siTJieholotype is deposited at the BM(NH) 
(1934.12.5.6). 

TYPE LOCALITY: Weymouth Bay, English Channel; 
depth unknown. 

REMARKS: The discovery of a shallow-water 
Mediterranean to northeast Atlantic cave-dwelling 
species off northeastern New Zealand with no 
apparent intermediate records is perplexing. It is 
possible that the species was transported on ship 
hulls during or just after World War II, and thus 
represents an introduced species. One of the lots 
of New Zealand specimens (MoNZ C0243) was 
attached to an antipatharian axis at 110 m, but most 
of the other colonies were colleected from the 
roofs of caves or under overhangs at shallower 
depths of 7-53 m. 

Gowocoreffa Yabe&Eguchi, 1932a 

Corallum colonial and bushy, formed by extra- 
tentacular budding. Branch anastomosis common, 
the branches also united by slender, tubular coe- 
nosteal bridges. Pali and columella absent. Tabular 
endothecal dissepiments common and widely spaced. 

TYPE SpECiBK Pmwrf&bsmCfg dwmasa Alcock, 1902c, 
by original designation. 

REMARKS: The virtually right-angled, extratentacu- 
lar budding, the unique coenosteal bridges, and the 
widely spaced tabular dissepiments easily distin- 
guish Goniocorella from all other coral genera. In 
the New Zealand region it might be confused with 
Afzomocora, another elongate parasmiliid, but 
Anomocora bears paliform lobes, a columella, and 
lacks coenosteal bridges. GoMzbcoreWa migjhtalsobe 
confused with Solenosmilia, but that genus has equal, 
dichotomous intratentacular budding. 

The genus is monotypic. 

GoawwoMfk (fwMWMa (Alcock, 1902) 
(Plate 22, e-h) 

PowrWosmCw dwmosa Alcock, 1902c: 36-37, pL 5, Hg. 33. 

CknnbcorsHa dwmosa: Squires 1960b: 197-198, pL 33, Gyp 
1-4; Ralph & Squires 1962: 11, pL 4, fig. 1; Squires 
1965:785-788; Squires & Keyes 1967:25, pi. 3, figs 15- 
16; Squires 1969: 17, pL 6, map 2; Dawson 1979: 29; 
Cairns 1982: 31-34, pL 9, figs 7-9, pL 10, figs 1-2 
(synonymy); Beu&dimo, 1974:307; Beu, 1978:395, 
Bgs 102; Wells 1986: 139-143; Cairns & Keller 1993: 
250, pL 6, fig. E; Cairns 1994: 63-64, pL 27, fig. ) 
(synonymy). 

MATERIAL ExAMiNEd: New Records: NZOI Stn A502, 
NZOLStnD671,NZOI;StnD899,NZOI;StnE79, NZOI 
Stn E400, NZOI; Stn E731, NZOI; Stn E756, NZOI; Stn 
E870, NZOI; Stn E908, NZOI; Stn F10, NZOI; Stn F81, 
NZOI; Stn F762, NZOI; Stn F868, NZOI; Stn G32, NZOI; 
Stn G172, NZOI; Stn G184, NZOI; Stn G200, NZOI; Stn 
G208, NZOI; Stn H636, NZOI; Stn H914, NZOI; Stn 
H923, USNM 94074; Stn 119, NZOI; Stn 1721, NZOI; Stn 
155, NZOI; Stn J58, NZOI; Stn J59, NZOI; Stn J485, NZOI; 
Stn J657, NZOI; Stn J676, NZOI; Stn J678, NZOI; Stn J679, 
NZOt Stn J680, NZOI; Stn J683, USNM 94075; Stn J711, 
USNM 94076; Stn P68, USNM 94077; Stn Q4, NZOI; Stn 
Qll, NZOI; Stn Q13, NZOI; Stn Q20, NZOI; Stn Q25, 
NZOI; Stn Q31, NZOI; Stn Q38, NZOI; Stn Q40, NZOI; 
Stn Q340, NZOI; Stn Q341, NZOI; Stn Q343, NZOI; Stn 
R437, NZOI; Stn S22, NZOI; Stn S25, NZOI; Stn S29, 
NZOI; Stn S30, NZOI; Stn S53, NZOI; Stn S122, NZOI; 
Stn S181, NZOI; Stn S565, NZOt Stn T109, NZOI; Stn 
V365, NZOI; Stn X121, NZOI; Stn X122, NZOI; Stn Z3907, 
NZOI; Stn Z3924, NZOI; Stn Z3925, NZOI; Stn Z3928, 
NZOI; Stn Z3934, NZOI; Stn Z3936, NZOI; Stn Z3939, 
NZOI; Stn 3941, NZOI; Stn Z3941, NZOI; Stn Z3946, 
NZOI; Stn Z3947, NZOI; Stn Z3950, NZOI; BS842 (OS88), 
MoNZ; BS668 (R26), MoNZ; BS672 (R30), MoNZ; BS697 
(R55), MoNZ; BS709 (R67), MoNZ; BS742 (R100), MoNZ; 
Vdomdog Stn 64, AUM, AU12299; Tw: (Rumble II), AUM; 
Papanui Canyon, 420 m, Portobello Lab.; Taiaroa Canyon, 
540-620 m,Portobello Lab. Previous Records: specimens 
reported by Squires (1960b, 1965) and Squires and Keyes 
(1967). 

DBTRmmon: New Zealand: widespread in region 
from Norfolk Island to Campbell Rise, especially 
the Chatham Rise (Map 1); 88-1488 m, but most 
records between 300-400 m. Elsewhere: off South 
Africa, Indonesia, and Japan; 100-760 m. 

TYPES: Several syntypes are deposited at the ZMA 
(CoeL 1097). 

TYPE LocALrry: Siboga Stns 156, 259, Banda Sea, 
Indonesia, 469-487 m. 

REMARKS: GoMiocorgfLz dwmosa was adequately de- 
scribed and figured by Squires (1960b) and Cairns 
(1982, 1994). It is characterised by having large, 
bushy colonies, each branch bearing a terminal 
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corallite 3-4 mm in diameter. Most of its branches 
are reinforced by slender (1.0-1.5 mm diameter), 
hollow, tubular coenosteal bridges. Cl-3 usually 
present. Three hexamerally arranged cycles of septa 
<une present (S1>S2>S3), the S3 being quite rudi- 
mentary. All septa are nonexsert and relatively 
narrow. The fossa is deep and invariably sealed off 
by a thin, horizontal tabular dissepiment. 

Large and numerous colonies ofG. dwmosa form 
the framework of deep-water (300-400 m) structures 
called "coppices" by Squires (1965). He reported 
three such structures on the Chatham Rise (NZOI 
SmsA910,1)90) and Campbell Plateau (NZOI Stn 
D175); many more probably occur in the region. 
Desmop&yffwm dumzthws is also abundant in these 
coppices, adding to their structural integrity. 
Because colonies of G. dwmosa form a bushy 
interlocking network of branches, the hollow spaces 
formed within the colony provide numerous niches 
for a diverse assemblage of attached organisms, 
including die corals SfemocyafAws ogrmi/brmzs and 
Flabellum knoxi. Non-scleractinian members of this 
assem-blage include various species of stolonifera, 
sponges, stylasterids, bryozoans, polychaetes, 
ophiuroids, asteroids, gastropods, bivalves, 
anemones, and braminifera. Well* (1986) described 
a fossil coral thicket composed of GoMweoreMa from 
the late Miocene of Mount Bruce, northern 
Wairarapa, North Island. The distribution and 
characteristics of deep-water coral banks were 
reviewed by Cairns and Stanley (1982). 

AmMMOcora Studer, 1878 

Corallum subcylindrical and usually curved to 
serpentine in shape, often asexually budded from a 
parent corallum. Corallum considered to be colon- 
ial, although third-generation buds are rare. Paliform 
lobes usually present on Sl-3; columella trabecular. 
Theca thin and tabular endothecal dissepiments 
present, both characters resulting in a light corallum. 

TYPE SfECms: CoefosmMg/kcwMda Poultries, 1871, by 
monotypy. 

REMARKS: At least two species are known in this 
genus—A/ecxmda (PourtalGs, 1871) and A carrngfa 
Cairns, 1991. Specimens reported as A.fecunda by 
Marenzeller (1904a), Gardiner and Waugh(1939), 
and Eguchi (1968) require re-examination. The 
New Zealand specimens are remarkably similar to 
A./ecww&z, which is known only from the North 
Atlantic. 

AMomwaomrg cf./ecw«da(Pourtal6s, 1871) 
(Mate23,a-c) 

?Coefos7m#z jkcwnda PourtalGs, 1871: 21-22. 
Anomocm* sp. Cairns 1984:18-19, pL 3, fig. G. 
Not AMomocore^ciwda: Eguchi 1968: C42, pL C10, figs 1- 

5, pi. (20, figs 10-11, pL C23, fig. 3. 

MATERIAL EXAMINED: New Records: NZOI Stn J683, 1, 
NZOI; Stn K825, many, NZOI; Stn K838, many, USNM 
94140; Stn K842, 3, NZOI; Stn P16, 3, NZOI; BS571, 1, 
MoNZCO230. Previous Records: Syntypes of C.^oWa. 

DETRiBimoN: New Zealand region: Norfolk and 
Kermadec Ridges; Bay of Plenty (Map 14); 145-388 m. 
Elsewhere: Hawaiian Islands (244-322 m); TNorth 
Atlantic at 73-^563 m, as A /ecundk (see Cairns 1979, 
Zibrowius 1980). 

DESCRIPTION: Corallum recumbent, curved to ser- 
pentine in shape, and invariably having a broken 
base resulting from budding from a parent coral- 
lum. Except for the three specimens from NZOI 
Stn P13, which are larger (GCD = 8.1 mm, length to 
56 mm), all other New Zealand specimens reported 
herein have smaller calicular diameters (e.g., 3.1- 
4.9 mm), although they may attain a length of 
61 mm. Their corallum size and shape is conver- 
gent with that of Egwdzip&yWwz gojfkma, and both 
species co-occur at some stations. Each colony is 
represented by a primary axial corallite from 
which numerous (up to 20) corallites bud in an 
irregular fashion, often perpendicular to the axial 
corallite. Buds apparently begin development near 
the calicular edge, grow to a length of 8-13 mm 
simultaneously with an equal growth of the axial 
corallite, and ultimately detach, leaving a small 
scar on the parent corallum. Thus, an elongated 
(old) axial corallite may bear buds of progressively 
increasing length from the calice to 8-15 mm below 
the calice, below which the theca is studded with 
scars. Third-generation buds do not form. Cl-2 
represented by small ridges, the C3 being slightly 
broader and flat. Calicular margin serrate, a small 
triangular apex corresponding to the Cl-2 Coral- 
lum white; theca quite thin, only about 0.1 mm. 

Septa essentially hexamerally arranged in 4 cy- 
cles, the last cycle never complete. Small corallites 
(GCD about 3 mm) usually have only 3 cycles of 
septa (S1>S2>S3); but larger corallites (GCD = 4r- 
5 mm) have a very irregular development of S4, 
some specimens having 1, 2, or no pairs of S4 in 
each system within the same corallite. Even in the 
largest axial corallites, 36 seems to be the maximum 
number of septa, achieved by having 1 pair of S4 in 
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each system. In well-preserved coralla, SI are slight- 
ly exsert (about 1 mm), have slightly sinuous inner 
edges, and are rather thin, extending only about 
half distance to centre of calice. S2 are half as exsert 
and three-quarters as wide as an SI, each S2 bear- 
ing a thin paliform lobe about 0.5 wide. S3 rudi- 
mentary, unless flanked by a pair of S4, in which 
case the S3 is almost as wide as an S2 and bears a 
similarly shaped paliform lobe. S4 rudimentary. 
Widely spaced tabular dissepiments occur in elon- 
gate coralla, but are rarely seen in intact specimens, 
becoming obscured by paliform lobes and the tra- 
becuLAr columella. 

T^p^g: Tksyntypes of C.fecunda are deposited at 
theMCZ(GumGl979). 

Type Locality: Southern Straits of FIORIDA, 124- 
576m. 

Remarks: The New Zealand specimens of Anomo- 
cora are extremely similar to typical populations 
from the North Atlantic, although colonies are 
clearly at the small end of the size variation spec- 
trum; the larger specimens from NZOI Stn P16 are 
more consisted with typical A. fecunda. The only 
possibly significant difference in the New Zealand 
specimens is their relatively well-developed pali- 
form lobes before the S2 and accelerated S3, often 
forming a distinct crown. In western Atlantic speci- 
mens these lobes are extremely irregular in shape, 
often present only as twisted, contorted ribbons, 
and never found in a regular crown. 

Solenosmilia Duncan, 1873 

Corallum colonial, dendroid to subphaceloid in 
shape, achieved by equal dichotomous 
intratentacular branching. Laciniate P4 sometimes 
present; columella trabecular or absent. Tabular 
endothecal dissen-MENrs PREsenf. 

Soknosniilia variabilis Duncan, 1873 
(PMf23,d, d 

Soknosmilia variabilis Duncan, 1873:328, pi. 42, ngs 11- 
18; Squires 1969: 18, pL 6, map 2; Zibrowius 1980 
143-145, pL 75, ngs A-N (synonymy); Cairns 1982 
31, pL 9, ngs 4-^5 (synonymy); Calms & Parker 1992 
29-30,pL8,ngad-e;Caims&Keller, 1993:250,pl. 6, 
AC. D (SYNONYMY). 

Material Examined: New Records: NZOI Stn E719, USNM 
94143; Stn E800, NZOI; Stn E852, USNM 94144; Sm F319, 
NZOI; Stn 1674, NZOI; Stn 1676, NZOI; Sin R439, NZOI; 
Stn S46,USNM 94145; Stn S571, NZOI; Stn S573, NZOI; 
Stn T243, NZOI; Stn U568, NZOI; Stn U573, NZOI; Stn 
U574, NZO& Sfn Z3948, NZOI; VolcanologStnB30-2& 
AUII622, AUM; Volcanolog Stn B30-20/Z, AU11621, 
AUM; Tui (Rumble II), AUM. Previous Records; Synfypes 
OPSkVAJUABiliS. 

Distribution: New Zealand: throughout die region 
from Kermadec and Three Kings Ridge to Mac- 
quarie Ridge, but not common (Map 2); 509-1260 m. 
Elsewhere: worldwide, except for off continental 
Antarctic and the North and East Pacific but in- 
cluding the Austral Seamounts off Cook Islands, 
847 m (reported herein, NZOI Stn P319); 220-2165 M 
(Cairns 1982). 

Types: Syrzfypes of S. variabilis are deposited at the 
BM(NH): 1883.12.10.73, 74-76 (ZiBROwms 1980). 

Type Locality: Off southwestern SpAiN, 1190-2003 m. 

Remarks: Soknosmilia variabilis is fully described 
and illustrated by Zibrowius (1980) and Cairns (1979, 
1982) and will not be redescribed here. It is dis- 
tinguished from other colonial corals in the New 
Zealand region by its distinctive intratentacular 
budding, which produces equal, three-dimensional 
dichotomous branching. According fo Squires 
91969), S. variabilis is the most southerly distributed 
colonial sderocfiman: Le., Eltanin Stn 1422 (56*19' S, 
158*29' E, H|ort Seamount. 

Type Species: So/enosmilia variabilis Duncan, 1873, 
BY monofypy. 

Remarks: Solenosmilia is distinguished from other 
azooxanthellate colonial caryophylliids by its 
equal, intratentacular branching, each corallite 
continuing to increase in length and branch again. 
Lophelia, a similar genus, differs in having unequal 
intratentacular budding, which leads to a sympodial 
corallum. Solenosmilia is a monotypic genus. 

Family TURBINOLIIDAE Milne Edwards & 
f6dw, 1848a 

Conocyathus d'Orbigny, 1849 

Corallum solitary, conical, and free. Transverse 
division not present. Theca perforate, the perfor- 
ations being regular, elliptical pores. Costae well 
developed, in some species double the number of 
septa. PMMninent P2 present; columella a solid 
central fusion. 
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TYPE SPEOEs: CdnocyafAws swZcgfwa d'Orbigny, 
1849, by monotypy. 

REMARKS: Cbmfcygf/nw is distinguish^ from odier 
perforate tubinoliids by having large P2 and 
smooth costae. The history and characteristics 
of this genus are fully discussed by Filkorn (in 
press) who lists six valid species in the genus, 
five of which are exclusively fossil (Oligocene to 
Miocene) and the sixth, C. zelmzduzg, known from 
Oligocene to recent. 

Cbwocy«tk«szgfgmfMf Duncan, 1876 
(Plate 23,f-i) 

CoMOcygfAwszelendw Duncan, 1876: 431, pL 38, figs 
1-3; Tenison Woods 1878* 294, 295, 30% Mutton 
1904: 315; Squires 1958:59, pL 9,5gs 15-18; Wells 
1959: 286; Ralph & Squires 1962: 17; Squires & 
Keyes 1967: 29; Filkorn in press. 

Qmocygfkws scroMcwMiw Daman* 1902: 260-261, pi. 
6, figs la-b. 

Tf%mafof?odw# zffmzdw: Harrison 1911: 1029-1030, 
pL 57, Gg. 14, pi. 58,ngs 15-17; Folkeam 1919:14. 

Turbinolia australiensis Gardiner, 1939: 332-333, pi. 
21, rigs 1-2. 

MATERIAL EXAMINED: New Records (all from 
Australia): AlpA* HeB% Stn 79-M14, 7, U3A4 80852; 
Alpha Hffix Stn 79-M15, 4, USNM 80851; Watson's 
Bay, Port Jackson, NSW, depth unknown, 5, USNM 
83011; "Western Australia", Verco Collection, depth 
unknown, 2, USNM 85713; Torquay, near Geelong, 
Victoria, Miocene, 2, USNM 67965 and 67979. 
Previous Records: Syntypes; fossil specimens reported 
by Squires (1958). 

DISTRIBUTION: New Zealand region: Cook Strait; 
depth unknown (Duncan 1876); Oligocene of 
New Zealand (Squires 1958). Elsewhere: Persian 
Gulf; western Australia (Folkeson 1919); off New 
South Wales; Arafura Sea (reported herein); 
Eocene to Miocene of South Australia (Dennant 
1902). No previous record of this species had 
reported a depth of capture. The two lots from 
the Alpha Helix were collected at 22-24 m. 

DESCRIPTION (based on Australian specimens): 
Corallum conical, free, and quite small: the larg- 
est specimen examined (USNM 83011) only 
3.4 mm in calicular diameter and 6.1 mm in 
height. Basal angle acute, 25-28°; calice per- 
fectly circular. Cl-2 equal in size and length, 
extending from calice to about 0.2 mm beyond 
the base, where they all meet at the epicentre. 

Cl-2 0.12-0.15 wide for most of their length, but 
just below die origin of the C3 (i.e., lower 0.6- 
1.5 mm of corallum) they expand to almost twice 
that width. C3 originate 0.6-1.5 mm above the 
base and maintain a constant width (0.14— 
0.18 mm) to the calice. C4 originate 1.9-2.7 mm 
above base and also maintain a constant width 
of 0.10-0.12 mm to the calice; C4 do not corre- 
spond to septa. Costae covered with very low, 
rounded granules about 15 |im in diameter, pro- 
ducing a smooth costal texture. Intercostal fur- 
rows deep (about 60 um) and equally wide (55- 
65 um). Within each intercostal furrow are reg- 
ularly spaced, circular (55-65 um in diameter) 
pores. Corallum white. 

Septa hexamerally arranged in 3 complete cy- 
cles (S1>S2>S3) with no traces of a fourth cycle 
even when C4 are well developed. SI highly 
exsert (about 0.7 mm) and have straight, vertical 
inner edges that fuse with the columella low in 
fossa. S2 less exsert (about 0.5 mm) and about 
half the width of an SI, each bearing an enor- 
mous lamellar palus (P2) that is twice the width 
(about 0.6 mm) of its corresponding S2 and equal- 
ly as exsert as an SI. S3 about 0.4 mm exsert and 
half the width of an S2, die inner edges of each 
pair of S3 firmly fused to its common S2 by 3 or 
4 solid trabecular processes. Septal and palar 
faces covered with coarse granules 30—40 |im in 
height and 70-90 um in diameter. Fossa shallow 
to absent. Columella a circular (0.6-0.8 mm in 
diameter), smooth, flat, encircled by and fused 
to the tall P2 palar crown and the lower, inner 
edges of die SI. 

TYPES: The two syntypes of C. zekn^wK are 
deposited at the BM(NH) (1890.2.27.2-3). The 
larger syntype measures 3.75 mm in calicular 
diameter and 7.8 mm in height. Theholotypeof 
T. gMSfrafiffzsis is also presumed to be at the 
BM(NH). The holotype of C. scm6ic%&*fws is 
deposited at the NMV (P27097). 

TYPE LocALmES C zeAWzac Cook Strait, depth 
unknown. T. awsfnz/ifnsis: Port Jackson, NSW, 
depth unknown. C. scroWcK&ztws: Eocene of 
Spring Creek, near Geelong, Victoria, Australia. 

REMARKS: Although the type locality of C. zefan- 
dtoe wag given as "Cook Strait" by Duncan (1876), 
it has never again been reported in the recent 
fauna in the New Zealand region, which led 
Ralph and Squires (1962) and Squires and Keyes 
(1967) to doubt the authendcity of die type local 
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ity. It is true that Duncan described species 
from many different localities in his 1876 paper 
and that C.ze&mW%# is better known from off 
Australia and even the Persian Gulf; however, it 
should be noted that C. zebrndiwehas a very 
small corallum and could easily be overlooked. 
The description and illustrations provided above 
are based on Australian specimens, in the hope 
that additional specimens may be collected in 
the New Zealand region from 20-25 m. 

AWofrockw Cairns, 1994 

Corallum solitary and cuneiform, with a round- 
ed (unattached) base and prominent, costate 
thecal edge crests. Transverse division absent. 
Theca imperforate. Costae serrate, extending 
from calice to base, one costa corresponding to 
every septum and another to every interseptal 
space, resulting in twice as many costae as septa. 
Four cycles of highly exsert septa. Pali absent; 
columella linear-papillose. 

TYPE SpEOEs: PWyfrocAws mkscens Moseley, 1876, 
by original designation. 

REMARKS: Alatotrochus differs from most other 
imperfortae tubinoliid genera in having twice as 
many costae as septa, although some species of 
Crypforrockus and Conocyafkua also share this 
characteristic. Other distinguishing characters 
of the genus are its highly exsert and widely 
spaced septa and large, costate thecal edge crests. 
Only one species is known in the genus. 

AfafofrockMsndwscgMS (Moseley, 1876) 
(Plate 24, a,b) 

Platytrochus rubescens Moseley, 1876: 552. 
Sphenotrochus rubescens: Moseley 1881:157-159, pi. 6, 

Ggs 8,8a; Fowler, 1888:11-14,5gs 9-12; Fadlallah, 
1983:132. 

AlefofrocAws rwkscens: Cairns 1994: 68-69, pL 29, Hgs 
g-1 

MATERIAL EXAMINED: New Records: NZOI Stn E868, 
1, NZOI; Stn P13,1,USNM 94175. Previous Records: 
One syntype. 

DISTRIBUTION: New Zealand region: known only 
from southern Norfolk Ridge midway between 
Norfolk Island and Three Kings Islands (Map 

14);449-751 m (based oil deadcoralla). Elsewhere: 
off Kyushu, Japan; Banda Sea; 193-236 m. 

TYPES: Four syntypes are deposited at the 
BM(NH), one numbered 1880.11.25.163. 

TYPE LOCALITY: OwHfMger Stn 192, 5*49'15S, 
132°14'15 E (Kai Islands, Banda Sea), 136 m. 

REMARKS: This species was recently described 
and illustrated by Cairns (1994). The two New 
Zealand specimens were both dead when 
collected, the specimen from NZOI Stn E868 
only a worn shell of a corallum. The better- 
preserved specimen (NZOI Stn P13) is 121 x 
8.7 mm in calicular diameter and 12.9 mm in 
height and is typical of the species. The New 
Zealand records probably represent the south- 
em limit of this species. 

SpkfMofrockwg Milne Edwards & Haime, 
1848a 

Corallum solitary and cuneiform, with a 
rounded, unattached base. Transverse division 
lacking. Theca imperforate. Costae granular or 
smooth, one costa corresponding to each setum. 
Costae sometimes degenerate into discontinuous 
frag-ments. Pali absent; columella lamellar or 
com-posed of aligned papillae. 

TYPE SPECIES: Twrfmzofia crzspo Lamarck, 1816, by 
subsequent designation (Milne Edwards & 
Haime 1850: xvi). 

REMARKS: This genus and its similarity to 
Pbfyfrockws were discussed by Cairns (1989a). 
Approximately 35 species are recognized in the 
genus, which ranges from Eocene to recent, only 
10 of which are known from the present day, at 
depths of 9-403 m. Two recent species are known 
in the New Zealand region. 

Sp&gnofrockws (SpAfMofroc6ws) Milne Edwards 
& Haime, 1848a 

SpAfMOfrochws in which the costae are continuous 
from point of origin to calice. 

REMARKS: Most of the species in the genus belong 
in the nominate subgenus, including eight of the 
ten recent species. 
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