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Glasby, G.P., M.A. Meylan, P J. Hill, and B.C. McKelvey, 1996. Introduction, iff. Meylan, M.A., and 
G.P. Glasby (eds) Manihiki Plateau, Machias and Capricorn Seamounts, Niue, and Tofua Trough: 
Results of  Tui Cruises. SOPAC Technical Bulletin 10: 1-16.  

INTRODUCTION  

G.P. Glasby  

Department of Earth Sciences, University of Sheffield, Sheffield S3 7HP, England  

M.A. Meylan  
University of Southern Mississippi, USM Box 5044, Hattiesburg, USA .  

P.J. Hill  
Australian Geological Survey Organisation, GPO Box 378, Canberra, Australia  

B.C. McKelvey  
University of New England, Atrnidale, New South Wales, Ausltalia  

ABSTRACT  

A 30 day cruise of HMNZS Tui from Rarotonga to Nuku'alofa was undertaken in 1986 as part of the 
Tripartite Programme organized by the Governments of New Zealand, Australia and the United States in co-
operation with CCOP/SOPAC. The cruise involved detailed geophysical surveys of the Manihiki Plateau, 
Machias Seamount, Capricorn Seamount, Niue and the Tofua Trough. In addition, an attempt was made to locate 
cobalt-rich manganese crusts on the flanks of Manihiki and Rakahanga on the eastern side of the Manihiki 
Plateau; Pukapuka, Tema Reef and Nassau on the western side of Manihiki Plateau; and Machias Seamount, 
Capricorn Seamount and Niue by means of rock dredging. A subsequent 9 day cruise of HMNZS Tui from 
Rarotonga to Rarotonga in 1986 resulted in 16 successful dredge hauls in the southern Cook 'Islands.  

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

Part 2 

GEOPHYSICAL SURVEYS  



 



 
Hill, P.J., and G.P. Glasby, 1996. Capricorn Seamount - geology and geophysics of a subducting guyot, 
in: Meylan, M.A., and G.P. Glasby (eds) Manihiki Plateau, Machias and Capricorn Seamounts, Niue, 
and Tofua Trough: Results of Tlli Cruises. SOPAC Technical Bulletin 10: 17-29.  

CAPRICORN SEAMOUNT-GEOLOGY AND 
GEOPHYSICS OF A SUBDUCTING GUYOT  

P.J. Hill  

Australian Geological Survey Organisation, GPO Box 378, Canberra ACT 2601, Australia  

G.P. Glasby  
Department ofEanb Sciences, University of Sheffield, Sheffield S3 7HP, England  

ABSTRACT  

Capricorn Seamount is a 5000 m-tall circular guyot with a basal diameter of about 100 km. It is located on the 
eastern wall of the Tonga Trench, at the edge of the Pacific plate. New bathymetric, seismic reflection, gravity, and 
magnetic data acquired during the Tui cruise, in conjunction with dredge samples, permit us to refine interpretations 
of the structure and origin of the seamount.  

The summit area is flat-topped at two levels, about 450 m and 900 m below sealevel, and both surfaces dip 
gently towards the trench. Seismic reflection profiles indicate that the summit area is underlain by a well-stratified, 
gently undulatory-folded sedimentary section about 500 m thick, probably reefal (lagoonal?) limestone. Platform 
margin reefs are not evident, and may have been down-faulted:  
Dredging on the lower summit surface recovered pteropod sand, pumice, and a limestone boulder. Dredge samples 
from the flanks include a variety of volcanic rocks, mostly basaltic.  

The lower western slope of Capricorn Seamount is already at the trench axis. Plate flexure accompanying 
subduction beneath the Indo-Australian plate has produced a system of closely spaced normal faults which affect both 
volcanic basement and the sedimentary section. These strike N-S, essentially parallel to the trench; fault throws are 
mostly 20-1 00 m beneath the flat summit, and increase northward and southward on the upper flanks. Up to several 
hundred meters of sediment occur in small sediment ponds on the western slope of the seamount, dipping gently away 
from the trench, which may reflect fault-block back-tilting.  

A relatively featureless residual gravity field supports the assumption that Capricorn has a uniform density and 
regional isostatic compensation of the seamount load on the lithosphere. A mean density of 2.56 t/m3 has been 
calculated, consistent with a seamount composed largely of dense basalt, both flows and intrusions. Depth to 
magnetic basement beneath the summit coincides with the seismically determined base of the sedimentary 
capping. The magnetic field itself is rather complex. Possible WNW-ESE - trending anomalies east of 
Capricorn may represent part of a previously unrecognized LMA pattern in the area. Modelling confirmed 
the inhomogeneous magnetic nature of the volcanic edifice or underlying crust (or both). It may be that 
Capricorn Seamount possesses a normally magnetized core, mantled by reversely magnetized volcanics.  

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 



 
Hill, P.J. 1996: Niue and adjacent seamounts, In: Meylan, M.A. and G.P. Glasby 
(eds) Manihiki Plateau, Machias and Capricorn Seamounts, Niue, and Tofua 
Trough: Results of Tui Cruises. SOPAC Technical Bulletin 10: 31-44.  

NIUE AND ADJACENT SEAMOUNTS  

P.J. Hill  

Australian Geological Survey Organisation, GPO Box 378, Canberra, Australia  

ABSTRACT  

Niue is an isolated raised atoll 270 km east of the Tonga Trench and about 550 km south of the 
Samoan chain. A fringing coral reef encircles the island at sea level. Endeavor Seamount occurs 40 
km to the ENE of Niue, and Lachlan Seamount is located 30 km to the SE. Bathymetric mapping, 
dredge sampling, seismic reflection profiling, and gravity and magnetic mapping and modelling 
provide evidence for variations in the development history of these three volcanic edifices.  

Niue and its companion seamounts have roughly circular outlines at ocean depths less than about 
3 km, and rise from a seafloor about 4750 m deep. The southwest flank of Niue is unusually steep, 
possibly due to the explosive removal of part of the original volcanic edifice, the debris now 
occurring as a large mound or fan at the base of the slope. Endeavor Seamount has a summit with 
considerable relief and a minimum depth of about 1300 m, whereas Lachlan Seamount has an 
approximately planar summit surface at a water depth of about 1055 m and a minimum depth of 
about 650 m. The existence of a seamount immediately east of Lachlan has been disproved by 
bathymetric mapping.  

No in situ volcanics were recovered from the flanks of Niue, Endeavor, or Lachlan, but altered 
tuff and vesicular basalt were dredged from the lower slope of the south side of Niue. Neither these 
volcanics nor coral rubble from shallower depths displayed Mn crusts any thicker than about 3 mm.  

Niue and its associated volcanic edifices likely formed by the early to mid-Miocene eruption of 
basalt onto middle to Late Cretaceous oceanic crust that had attained high flexural rigidity; there is no 
evidence of an associated lithospheric depression (moat). Niue consists of a core of pillow basalts and 
interbedded tuff overlain (except on the southwest) by an ash/tuff sequence and capped by a 
carbonate platform. Gravity and magnetic surveys on the island had suggested the southwestern side 
of the island is underlain by a dome-shaped, flat-topped, dense volcanic core at 300-400 m below sea 
level, and this is supported by marine data and modelling. A core density of 2.41 t/m3 has been 
calculated, along with an upper edifice density of2.16 t/ m3. The upper part of the island platform is 
middle to late Miocene in age, and composed of coral - foraminiferal - algal calcarenite and reefal 
limestones. Pleistocene uplift of the now-raised atoll may have been the result of pre-subduction 
flexure of the oceanic lithosphere.  

Magnetic modelling indicates that Niue is not uniformly magnetized. The core of Niue 
appears to be reversely magnetized whereas the ash/ tuff sequence may have a normal polarity. The 
core of Lachlan may have formed contemporaneously with that of Niue, as it also may be reversely 
magnetized. However, Endeavor appears to be of normal polarity, and may have erupted somewhat 
later. Neither Lachlan nor Endeavor display evidence of a sedimentary capping, but neither summit 
has been dredged.  
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Hill, P J., and S. Helu, 1996: Sedimentation patterns and structure of Tofu a 
Trough: a forearc basin on the Tonga Ridge, in: Meylan, M.A., and G.P. Glasby 
(eds) Manihiki Plateau, Machias and Capricorn Seamounts, Niue, and Tofua 
Trough:  
Results of Tui Cruises. SOP AC Technical Bulletin 10: 45-60.  

SEDIMENTATION PATTERNS AND STRUCTURE OF 
TOFUA TROUGH: A FOREARC BASIN ON  

THE TONGA RIDGE  

P.J. Hill  

Australian Geological Survey Organisauon, GPO Box 378, Canberra, Australia  

S. Helu  
Tonga Water Board, P.O. Box 92, Nuku'alofa, Tonga  

ABSTRACT  

The Tofua Trough is a linear sediment-filled basin within the Tonga Ridge. It is about 500 km long and 
where best developed is 30-40 km wide, 1800 m deep, and contains about 2 km of sediments. The structure 
and nature of sediment ftIling of the Tofua Trough have been interpreted from 500 km of geophysical 
proftles, recorded over 11 survey lines criss--crossing the trough in a zig-zag pattern. These include 12 kHz 
bathymetry, single-channel seismic reflection (airgun), magnetics, and gravity.  

The general sedimentation pattern in the trough is a thickening of units toward the center, reflecting 
intrabasinal sag or continual subsidence during sediment accumulation. The sediment fill is seismically 
well stratified, the reflections being well developed, closely spaced, and near horizontal or dipping at 
shallow angles. Beds lap onto the Tonga platform on the east, with the margin of the Tonga platform being 
stepped down by a series of 45°-60°-dipping normal faults which form a composite scarp. Steep normal 
faults also occur in the middle of the trough. Beds on the west are either truncated by faults or interfinger 
with the more chaotically bedded proximal units of the volcanic edifices. The hummocky surface of the 
lower flank of the Home Reef volcanic edifice may be due to recent slumping of volcaniclastics. The 
trough-facing flank of a large submarine volcano just north of Kao has a similar irregular surface; the relief 
is due to slumping and sliding of several sediment sheets, 50 m thick and up to 4 km long, down the side of 
the edifice. In addition to normal faults, piercements assumed to be volcanic in origin were observed on the 
seismic reflection profiles.  

The free-air gravity field of the Tofua Trough and adjacent Tofua volcanic arc and Tonga platform 
displays numerous anomalous features, partly due to seafloor topography and partly to 'lateral sub-bottom 
density variations. The gravity low over the trough reflects the deeper water and the presence of a thick 
sequence of presumed relatively low density volcanogenic/hemipelagic sediment. This is strongly 
supported by gravity modelling. There is also a good match between observed and calculated gravity 
obtained for a modelled sediment thickness of 2.0 km in the trough, supporting previous seismic refraction 
and reflection evidence. Basement is not clearly defined in our data.  

The magnetic field is also highly anomalous, the larger anomalies associated mainly with the 
volcanoes of the Tofua magmatic arc. There is a relatively subdued magnetic field over the limited area of 
the Tonga platform surveyed; even the major trough/platform boundary faults are not strongly expressed. 
Four submarine volcanoes crossed show strong magnetic anomalies consistent with normal magnetization, 
suggesting formation during the Brunhes, but a seamount just north of Kao displays an anomaly which 
implies some internal reverse magnetization. The observed magnetic field of the Tofua Trough correlates 
very poorly with theoretical seafloor spreading anomaly profiles calculated assuming a simple spreading 
geometry.  
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Meylan, M.A., and G.P. Glasby 1996. Manganese nodules, manganese crusts, and rocks: 
distribution and description, in: Meylan, M.A., and G.P. Gla~by (eds) Manihiki Plateau, 
Machias and Capricorn Seamounts, Niue, and Tofua Trough:  
Results of Tui Cruises. SOPAC Technical Bulletin 10: 61-98.  

MANGANESE NODULES, MANGANESE CRUSTS, AND 
ROCKS: DISTRIBUTION AND DESCRIPTION  

M.A. Meylan  

Department of Geology, Universiry of Southern Mississippi, USM Box 5044, Hattiesburg, MS 39406-5044, USA  

G.P. Glasby  
Department of Earth Sciences, Universiry of Sheffield, Sheffield 53 7 HP, England  

ABSTRACT  

Manganese crusts, manganese nodules, and rocks were recovered by rock and pipe dredging during 
two 1986 cruises of HMNZS Tui. Seafloor samples, usually including sediment, were collected on the 
submarine slopes of the coral atolls of the northern Cook Islands (Suwarrow, Manihiki, Rakahanga, 
Pukapuka, Tema Reef and Nassau), volcanic southern Cook Islands (Mauke, Mitiaro and Rarotonga), the 
crest and eastern and western margins of the Manihiki Plateau, seamounts east of the Tonga-Kermadec 
Trench (Machias, Capricorn), and Niue, a raised coral atoll.  

About 6000 Mn nodules were recovered at 12 stations, abundant hauls of nodules being dredged 
from depths of3305 m to 5260 m. Our sampling confirms the presence of nodule fields in the western 
Penrhyn Basin and along the eastern margin of the Manihiki Plateau, and extends the distribution of 
Samoan Basin nodules to the western margin of the Manihiki Plateau. The nodules collected during this 
cruise are dominantly of small size, more than 90% having maximum diameters of less than 30 mm. 
Spheroidal nodule shapes are by far the most common, particularly among small nodules, while 
ellipsoidal and polynucleate nodules are also abundant. Virtually all of the nodules have some type of 
volcaniclastic nucleus, where a nucleus can be distinguished. Where the original nucleus can be 
discerned, accreted Mn-oxides vary in thickness up to 5 mm, but are generally 2.3 mm thick.  

Mn crusts ranging in thickness from 3 mm to about 65 mm were collected at 19 stations in water 
depths of 1139 to 4996 m, although the volume and thickness of material collected was somewhat 
disappointing. All station groupings except at Machias and Capricorn Seamounts and Suwarrow yielded 
crusts. The substrate material consists either of a carbonate (foraminiferal or coralline limestone) or some 
type of volcanic rock (tuff or basalt).  

The bulk of the coarse material collected consists of a variety of sedimentary (carbonate) and 
igneous (mostly volcaniclastic) rocks, along with the hard parts of organisms such as shell fragments and 
shark teeth. Coral rubble (including segments of individual shallow and deep water coral growths, coral 
boundstone, and encrusting algae) was the most abundant component of the dredge haul at many stations. 
It was recovered from steep slopes as shallow as 406 m (Stn U354, southwestern side of Niue) to as deep 
as 4686 m (Stn U352, southern side of Capricorn Seamount). Coral rubble, obviously emplaced by some 
type of mass movement, was dredged at a depth of 4816 m in the abyssal hills west of Pukapuka (Stn 
U328). Several percent shell fragments were found in many of the abundant coral rubble collections. 
Coquinoid and foraminiferal limestones were retrieved at several stations. Deep water and precious 
corals representing in situ samples were collected on the slopes of reef-crowned edifices on the western 
side of the Manihiki Plateau.  

Several varieties of igneous rocks were found, all of volcanic origin: basalt (aphanitic, vesicular, and 
scoriaceous), pumice, and fragmental volcaniclastics (ash and tuff). The only significant hauls of basalt, 
in terms of quantity, apparent freshness, and variety, were dredged at Machias and Capricorn  

61  



 
Meylan and Glasby  

Seamounts. At Stns U345 and U346 (Machias Seamount), coarse basalt gravel was retrieved from depths of 2069 m and 4077 
m, respectively. The abundant haul at Stn U346 resembles river or beach gravel, obviously transported a considerable distance 
downslope. At both stations, the basalt is dark gray and dominantly aphanitic, but a sizable percentage of vesicular pebbles is 
also present. The collection at Stn U346 includes a few dunite inclusions, and the vesicular basalt from Stn U375 contains 
garnet crystals. The basaltic material from Capricorn Seamount does not resemble that from Machias Seamount. At Capricorn 
Seamount, the rocks may be somewhat more silica-rich, and display amygdaloidal (Stn U348) and brecciated (U349) types. 
Little, if any, volcanic rock appeared to have been torn from an outcrop during a dredging operation at any station.  

Pumice is a common, but seldom abundant, constituent of the rock collections, usually occurring as small rounded gray 
pebbles. Volcaniclastics in the form of ash and tuff were found in almost one-third of the samples that contained some type of 
coarse solid material. Coarse-grained tuff is a common substrate for the manganese crusts, and altered fine-grained tuff is found 
as a nucleus material for many of the manganese nodules.  

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 
)stwald, J. 1996. Mineralogical, geochemical and textural investigations on nanganese nodules 
from the Manihiki Plateau area, in: Meylan, M.A., and G.P. Jlasby (eds) Manihiki Plateau, 
Machias and Capricorn Seamounts, Niue, and rofua Trough: Results of Tlli Cruises. SOP AC 
Technical Bulletin 10: 99-107.  

MINERALOGICAL, GEOCHEMICAL AND TEXTURAL 
lNVESTIGATIONS ON MANGANESE NODULES FROM THE 

MANIHIKI PLATEAU AREA  

J. Ostwald  

Broken Hill Proprietary Co. Ltd, Central Research Laboratories, PO Box 188, Wallsend, NSW, Australia  

ABSTRACT  

Manganese nodules from the Manihiki Plateau area are composed predominantly of ferruginous 
vernadite of hydrogenous origin developed on cores of feldspar, clay, phillipsite and quartz. Minor amounts 
of todorokite occur in some nodules. The nodules are low in Cu+ Ni +Co when compared with nodules from 
the Pacific 'ore zone'. Texturally, they are composed of radial columns of ferruginous vernadite with 
occasional interlaminations of todorokite; phillipsite commonly occurs in cavities between the columns.  

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 



 
Cullen, D.]. 1996. Ferromanganese crusts on seamounts in the Notth Fiji Plateau - Samoa Basin region, in: 
Meylan, M.A., and Glasby (eds) Manihiki Plateau, Machias and Capricorn Seamounts, Niue, and Tofua 
Trough: Results of Tlli Cruises. SOPAC Technical Bulletin 10: 109-117.  

FERROMANGANESE CRUSTS ON SEAMOUNTS IN THE 
NORTH FIJI PLATEAU - SAMOA BASIN REGION  

D.J. Cullen!  

National Institute of Water and Atmosphere Research Ltd, PO Box 14901, Kilbimie, Wellington, New Zealand  

ABSTRACT  

During a survey of phosphatic sediments on seamounts in the tropical SW Pacific between 1980 and 1983, 
ferromanganese crusts up to about 40 mm thick were collected by dredging in water depths of 620 to 1800 m. 
Crusts are thinnest on recent scleractinian coralla, thicker on semi-consolidated to consolidated calcarenites and 
coarse coral limestone, and thickest on ancient phosphatized limestone substrates. X-ray diffraction analyses 
indicate that the crusts are amorphous to very poorly crystalline, likely a mixture of a-MnO 2 and goethitic iron 
oxyhydroxide. The Mn:Pe ratio varies from about 0.5 to 2; a linear relationship exists between increasing Mn:Pe 
values and total Co+Ni+Cu content. Highest trace metal values were encountered in samples from Albert Henry, 
Kalolo, and Perez Seamounts in the northern part of the region surveyed (up to 2.7% for combined Co+Ni+Cu, and 
up to 1.8% for Co alone).  

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 



 
McKelvey, B.C. 1996. Sediment description and distribution, in: Meylap, M.A., and G.P. Glasby (eds) Manihiki 
Plateau, Machias and Capricorn Seamounts, Niue, and Tofua Trough: Results of Tui Cruises. SOPAC Technical 
Bulletin 10: 119123.  

SEDIMENT DESCRlPTION AND DISTRlBUTION  

B.C. McKelvey  

Department of Geology and Geophysics, University of New England, Armidale, NSW 2351, Australia  

ABSTRACT  

Sediment samples were collected at 79 stations, mostly by pipe dredges or in a plastic tube strapped into rock 
dredges; gravity coring produced four short sediment cores. Nanno-foram oozes were found at depths shallower than 
4000 m on the flanks and top of the Manihiki Plateau and associated atolls. Coarser foram oozes or carbonate sands 
occur on the flanks of Rarotonga in the southern Cook Islands. Abyssal clays were found at depths greater than 4800 
m adjacent to the Manihiki Plateau in the Penrhyn and Samoan Basins, and in the Southwestern Pacific Basin east of 
the Tonga-Kermadec Trench. Much of the pelagic sediment in the Manihiki Plateau and southern Cook Islands areas 
contains a resedimented component along with coral rubble, but little volcaniclastic or other non-carbonate material. 
Volcaniclastics make up to 5% of the pelagic sediments from Machias and Capricorn Seamounts, Niue, and adjacent 
deep-sea areas. Pteropod ooze occurs on the crest of Capricorn, and both pteropod-bearing foram ooze and 
volcaniclastic sand were dredged from the crest of Machias. Based on non-resedimented carbonate contents, the CCD 
appears to be deeper in the Manihiki Plateau area than in the Machias-Capricorn area.  
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Main, W.deL., D.G. McKnight, and G.P. Glasby 1996. Pelagic and benthic megafauna and bOllom 
photography, in: Meylan, M.A., and G.P. Glas~y (eds) Manihiki Plateau, Machias and Capricorn 
Seamounts, Niue, and Tofua Trough:  
Results of Tui Cruises. SOP AC Technical Bulletin 10: 125-131.  

PELAGIC AND BENTHIC MEGAFAUNA AND 
BOTTOM PHOTOGRAPHY  

W.deL. Main, D.G. McKnight  

National Institute of Water and Atmosphere Research Ltd, PO Box 14901, KiJbirnie, Wellington, New Zealand  

G.P. Glasby  

Department of Earth Sciences, University of Sheffield, Sheffield S3 7HP, England  

ABSTRACT  

Scleractinian coral rubble was the dominant biological material recovered during the Tui cruise, but at 29 stations 
some other type of organic hard part was collected. These are mostly gorgonian corals or mollusc shells on atoll 
slopes, while in the abyssal depths of the Penrhyn and Samoan Basins, only shark teeth were dredged. Sample 
abundance and diversity decrease with increasing depth around atolls. Bottom photography in the Penrhyn Basin 
showed an abundance of Mn nodules at the surface in a location where an abundant haul of nodules was dredged; 
photographs at another site in the basin where abundant nodules were also collected showed that the nodule field had 
been at least partially buried by volcanic-rich abyssal clay. An extensively bioturbated carbonate ooze sediment 
surface was photographed on the Manihiki Plateau.  

 



 

 



 

 



 

 



 

 



 

 



 

 



 



 
Glasby, G.P., and M.A. Meylan, 1996. The distribution of corals, molluscs and foraminifera around islands 
and seamounts in the southwestern Pacific c~lIected during the 1986 HMNZS Tlli Cruises: Introduction, in: 
Meylan, M.A., and G.P. Glasby (eds) Manihiki Plateau, Machias and Capricorn Seamounts, Niue,and Tofua 
Trough: Results of Tlli Cruises. SOPAC Technical Bulletin 10: 133-135.  

THE DISTRIBUTION OF CORALS, MOLLUSCS AND 
FORAMINIFERA AROUND ISLANDS AND SEAMOUNTS IN THE 

SOUTHWESTERN PACIFIC COLLECTED DURING THE 1986 
HMNZS TUI CRUISES:  

INTRODUCTION  

G.P. Glasby  

Deparunem of Earth Sciences, University of Sheffield, Sheffield S3 ?HP, England  

M.A. Meylan  
University of Southern Mississippi, USM Box 5044, Hattiesburg, USA  

ABSTRACT  

Two cruises of HMNZS Tui were undertaken in 1986 to search for Co-rich manganese crusts on the slopes of 
islands and seamounts in the SW Pacific. At many of the dredge sites, only thin manganese crusts were recovered, 
but corals, molluscs and forams were collected. Many of these organisms had lived at much shallower depths than 
those sampled and were transported to their present positions by mass wasting. The frequency of mass wasting in this 
coral-reef type of environment explains the poor recovery of crusts. The following papers report on the biological 
material collected, including attempts to date some coral and shell samples.  

 



 

 



 

 



 



 
Grange, K.R., and J.E.N. Veron, 1996. Scleractinian corals collected from the T iii cruises to the 
Southwest Pacific, in: Meylan, M.A., and G.P. Glasby (eds) Manihiki Plateau, Machias and 
Capricorn Seamounts, Niue, and Tofua Trough: Results of TlliCruises. SOPAC Technical Bulletin 
10: 137-140.  

SCLERACTINIAN CORALS COLLECTED FROM THE TUI 
CRUISES TO THE SOUTHWEST PACIFIC  

K.R. Grange  

National Institute of Water and Aunosphete Research Ltd, PO Box 893, Ndson, New Zealand  

J.E.N. Veron  
Australian Institute of Marine Science, Townsville, Queensland, Austtalia  

ABSTRACT  

Scleractinian corals were collected during the Tui cruises in 1986 at dredge stations in water deeper than 350 m 
in the Cook Islands region, adjacent to Niue, and over Machias and Capricorn Seamounts. Almost all are fragments 
of hermatypic corals presumed to have been transported from shallower water reefal environments.  

 



 

 



 

 



 

 



 
Grigg, R.W. 1996. Precious and deep-water corals in dredge samples collected during the 1986 HMNZS 
Tui cruises, in: Meylan, M.A., and G.P. Glasby' (eds) Manihiki Plateau, Machias and Capricorn 
Seamounts, Niue, and Tofua Trough:  
Results of Tui Cruises. SOPAC Technical Bulletin 10: 141-143.  

PRECIOUS AND DEEP-WATER CORALS  

IN DREDGE SAMPLES COLLECTED DURING THE 1986 
HMNZS TUI CRUISES  

R. W. Grigg  

Department of Oceanography, SOEST, University of Hawaii, Honolulu, Hawaii 96822, USA  

ABSTRACT  

Samples of commercial grade pink coral Corallium spp. and other deep-water gorgonians including gold corals 
(primnoa and Narella spp.) and bamboo corals (LePidisis sp.) collected on the flanks of atolls on the margins of the 
Manihiki Plateau indicate that the commercial potential for precious coral in the region is reasonably good. Further 
exploration in the area is recommended. The optimum depth of exploration appears to be about 400 m. At greater 
depths, most samples of precious corals consist of dead fragments, suggesting that their occurrence there is a result 
of slumping processes.  

 



 

 



 

 



 



 
Beu, A.G. 1996. The distribution of mollusca in dredge samples collected during the 1986 HMNZS Tui 
cruises, in: Meylan, M.A., and G.P. Glasby (eds) Manihiki Plateau, Machias and Capricorn Seamounts, 
Niue, and Tofua Trough: Results of Tui Cruises. SOPAC Technical Bulletin 10: 145-149.  

THE DISTRIBUTION OF MOLLUSCA IN DREDGE 
SAMPLES COLLECTED DURING THE 1986 HMNZS TUI 

CRUISES  

A.G. Beu  

Institute of Geological and Nuclear Sciences Ltd, PO Box 30368, Lower Hurt, New Zealand  

ABSTRACT  

Mollusca were recovered in four samples dredged from around Nassau and Rarotonga in the Cook Islands and 
in one sample from Machias Seamount, in water depths of804-2450 m. The four Cook Islands samples are 
dominated by fresh, brighdy colored fragments and whole specimens of Mollusca that now live in depths of only 
about 0-50 m around coral reefs, although one large sample contains stained specimens of three taxa from the in 
situ deep-water fauna. Sample U337 (from around Nassau, in 1001- 804 m) contains two specimens of ypraea 
bernardi (Richard), a rare species previously recorded only from Tahiti and Pitcairn Island in 1.5-130 m, and a 
large fragment of Bursa lamarckii(Deshayes), a coral-reef species whose nomenclature was previously obscure. The 
Machias Seamount sample contains only three taxa that represent the in situ deep-water fauna.  

The common shells of shallow-water coral-reef mollusc species in most samples indicate that large volumes 
of sediment have slumped into the sampled depths from much shallower water.  



 

 



 

 



 

 



 

 



 



 
Hayward, B. W. 1996. Foraminiferal age and paleoenvironmental assessments of dredge samples collected 
during the 1986 HMNZS TI/i cruises, in: Meylan, M.A., and G.P. Glasby (eds) Manihiki Plateau, Machias and 
Capricorn Seamounts, Niue, and Tofua Trough: Results of Tl/iCruises. SOPAC Technical Bulletin 10: 151-
155.  

FORAMINIFERAL AGE AND PALEOENVIRONMENTAL 
ASSESSMENTS OF DREDGE SAMPLES COLLECTED DURING 

THE 1986 HMNZS TUI CRUISES  

B.W. Hayward  

Auckland Institute and Museum, Private Bag 92018, Auckland, New Zealand  

ABSTRACT  

Sediments dredged at 600-1700 m depth on the flanks of atoll-capped or coral reef-fringed volcanic seamounts 
in the Cook Islands contain Late Pliocene to Holocene foraminifera of mixed deep-water and shallow reef or fore-
reef origin. Marine erosion and mass wasting have therefore provided significant quantities of shallow water 
bioclastic sediment to the seamount flanks.  

Sediment dredged from the submerged crest (ca 650 m) of Machias Seamount and the lower flanks of submerged 
Capricorn Seamount (crest ca 900 m) contain similar mixed deep and shallow reef- and fore-reef-derived 
foraminifera. These indicate that prior to the beginning of subduction into the Tonga Trench, sometime during the 
Late Miocene to Early Pleistocene, the crests of these seamounts were capped by coral reefs or atolls.  

 



 

 



 

 



 

 



 

 



 



 
Dugolinsky, BK, and M.A. Meylan 1996. Microorganisms occurring on deep-sea manganese 
nodules and crusts collected during the 1986 HMNZS Tui cruis~s, in:  
Meylan, M.A., and Glasby (eds) Manihiki Plateau, Machias and Capricorn Seamounts, Niue, and 
Tofua Trough: Results of Tui Cruises. SOPAC Technical Bulletin 10: 157-165.  

MICROORGANISMS OCCURRING ON DEEP-SEA 
MANGANESE NODULES AND CRUSTS COLLECTED DURING 

THE 1986 HMNZS TUI CRUISES  

B.K. Dugolinsky  

Department of Earrh Sciences, State University of New York, Oneonta, New York 13820, USA  

M.A. Meylan  

Department of Geology, University of Southern Mississippi, USM Box 5044, Hattiesburg, Mississippi 39406-5044, USA  

ABSTRACT  

The surfaces of manganese nodules and crusts collected during the 1986 HMNZS Tui cruises display a 
variety of micro- and meiofaunal remains, particularly tubular benthic agglutinated foraminifera. The remains 
occur on all nodules examined, representing eight stations in water depths from 3305 to 5260 m. They were also 
observed on thinly Mn-encrusted rocks and thicker Mn crusts from an additional eight stations (water depths 
1288 to 3991 m). Most meiofaunal morphotypes preferentially occupy recesses between nodule or crust surface 
microbotryoids rather than more exposed positions. A few of the crust samples examined apparently lack 
attached microorganism remains. Many of the epifauna have not been identified, and some may represent species 
not yet described.  

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 



 
McCabe, W.]., R.G. Ditchburn, and G.P. Glasby, 1996. Uranium, series disequilibrium dating of coral and 
shell fragments dredged around islands and seamounts during the 1986 HMNZS Tui cruises, in: Meylan, 
M.A., and G.P. Glasby (eds) Manihiki Plateau, Machias and Capricorn Seamounts, Niue, and Tofua 
Trough: Results of Tui Cruises. SOPAC Technical Bulletin 10: 167-174.  

URANIUM SERIES DISEQUILIBRIUM DATING OF CORAL AND 
SHELL FRAGMENTS DREDGED AROUND ISLANDS AND 

SEAMOUNTS DURING THE 1986 HMNZS TUI CRUISES  

W.J. McCabe, RG. Ditchburn  

Instirute of Geological and Nuclear Sciences Ltd, PO Box 31312, Lower Hutt, New Zealand  

G.P. Glasby  
Department of Earth Sciences, University of Sheffield, Sheftield S3 7HP, England  

ABSTRACT  

Nine coral and two shell samples dredged from the flanks of various islands and seamounts in the subtropical 
SW Pacific were processed through the uranium series analysis system and ages calculated. Although there is a 
tendency for sample ages to increase with water depth, the presence of corals less than 1000 years old at water depths 
of 400 to almost 1000 m indicates the influence of recent slumping rather than crustal warping or eustatic changes as 
reasons for their present position. This phenomenon is related to mass wasting of material down slope. It is possible 
that samples collected systematically down the slopes of these islands would enable the frequency and times of 
slumping to be determined.  

 



 

 



 

 



 

 



 

 



 

 



 

 



 




