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Marine life at the seamounts  The satellite free air gravity of the Central, Equatorial
and maln questlons and South Atlantic Oceans. Fairhead & Wilson

Future challenges




Opening of the Atlantic Ocean ~115my a




Brazilian EEZ definition

LI

' EEZ area = 3,500,000 'sz-':-__‘




Bathymetric, Geophysical, and Biological
data acquisition

m LEPLAC: Brazilian EEZ
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+ Area definition

iy SOl = REVIZEE: biological
. 4Nl  sampling within the EEZ
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+ Benthic samples on the
shelf and continental
margin

+» Plankton and Fisheries
offshore




Brazilian EEZ definition

0

f s
[

AR
Iy

' [iY
.

N o
« Shelf breaksa
~ 60-70 m.f REN

:'I-_‘

"aﬁ‘
~160m

70% of Brazilian EEZ =
bathyal and abyssal
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W=y Biological Sampling
Programmes:
Seamounts

MD3S5:

¢ Franco Brazilian
Expedition (Allan Guille)

+ Vitoria / Jaseur / Davis /
Dogaressa / Columbia / Is
Trindade / Is Martin Vaz

JOPS II:

+ German Brazilian
Cooperation

R =AVA VA =) =
+ Northeast (NE)
¢+ Central V & VI
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Main currents circulation
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In deeper water situation is certainly
different as influence from turbulence
and upwelling processes can be
stronger, more related to features of
water masses, and less from shelf

Processes.

Dispersal + biogeography on
continental shelf = organisms
Influenced by shelf processes, I.e.,
river outflows, topography (rock reefs,
true reefs), temperature, shelf
extension, depth...

North Equatorial Countep ol i
rent t:

8. Equstarial Curren

Figura 5.1-12: Mapa esquematico mostrando a influéncia das principais correntes sobre a
plataforma continental e regido offshore norte-nordeste do Brasil. South Equatorial
Current (SEC)= Corrente Sul Equatorial (CSE); North Equatorial Counter Current=
Contracorrente Norte Equatorial; North Brazil Current= Corrente Norte do Brasil (CNB) e

Brazil Current= Corrente do Brasil. (www.egi.utah.edu/ProjectFeatures/Seabed).




Seamounts adjacent to the Northern Brazilian Margin

ML Severalimajor tope ~aph|c hlghs forvm the North"__:z_:_r
/| Brazilian ridge and several scattered seamounts
N\ ralsmg from- the ocean floor constralrrthe NADW flow_:.-:- :

: 7:>7turbulent flow and upwelllng due to theseamounts- i

Koji Jinno & Jairo Marcondes de Souza (6" SBGF 278)



Seamounts adjacent to the

NE & SE Brazilian margin
y = Fernando de Noronha Ridge
— Atol das Rocas

+ Fisheries

+ Ecological reserve
Pernambuco Seamounts
Bahia Seamounts
Abrolhos Bank

+ National Park ~ 48,000 Km?

| Royal Charlotte Bank

M(-‘_r;, ¢ ~ 8400 Km?2
i Vitoria-Trindade Seamounts
el 10 e lsomationgratidnt . — Martins Vaz & Trindade
B ~ from west to east Islands
1 ” )BT ¢+ MD55 — 7 seamounts and islands

i N o)/ (o) + REVIZEE — whole chain +
g s, ) adjacent area

47" AR il i
/(7 Seamounts summits =60 ~100'm depth " . . _ .
" (Uslands at the end ~ raise 5500 m from ocean-floor Kaoji Jinno & Jairo Marcondes de Souza (61" SBGF 278)

Helena Lavrado (in Press)




Types of substrate

® Sand + biogenic calcareous
pebbles = molluscs +
bryozoans

Branched corallineous algae
— bryozoans, corals,
molluscs, benthic
foraminifera

Nodules and algae
concretions = brachiopods,
burrowing organisms,
echinoderms (ophiuroids)




Seamounts adjacent to the southern Brazilian margin

mSao Paulo
Plateau

¢ Volcanic ridge /
Séo Paulo
Channel +
seamounts

¢ Vema Channel /
AABW flow

mRio Grande Rise

¢ giant dome
summit 300 ~
600 m

# cobalt crusts and
mangenese
nodules

Koji Jinno & Jairo Marcondes de Souza
(6" SBGF 278)




Sea surface Temperatures (°C)

= North of the Vitoria-
Trindade Chain =
warmer temperatures
of the South
Equatorial Current
dominate the margin
at the northern border
where they meet
cooler waters of the
North Equatorial
Current

m South of the Trindade
Chain = water
Masses are more
stratified as the
southward flow of the
Brazil Current

Temperature (°C) encounters the
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south of Rio de

Energy & Geoscience IrsHiste 31 Hie Universsy of Uiah Janeiro

June 15

Segall et al




Biological Sampling Strategies

2 mi b, PAPP, )

15m (@45 mm
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Draga Retangular
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Some biological questions...

How is the faunistic evolution from Cabo Frio, where the
upwelling of sub-antarctic water occurs, to the Abrolhos
Continental Slope, situated at the limit of tropical coralline
ecosystems? (MD55 / REVIZEE)

What are depth ranges for abundance, biomass, species
richness, diversity? (MD55 / REVIZEE / Petrobras)

What effects do major river outflows have on bathyal
benthic fauna? (REVIZEE)

Canyons vs non-canyon? (Petrobras)

How closely related to Caribbean benthic fauna (or even
Antarctic) Is the Brazilian bathyal fauna including
seamounts? (REVIZEE / PROANTAR / Petrobras)
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Methodologies

Field work
= MD 55 [multidisciplinary effort =
* pelaglc (34#) Exclusiv

e

¢ & benthic (66#)] Econor
= REVIZEE [pelagic & benthic (>200 each)] )
¢+ Gear used:
+ Water / Plankton (Niskin/plankton nets)

+ Benthos (dredges/trawls/corers)

+ Biomass:
+» weight (MD55)
¢ bio-volume (REVIZEE) .

+ Treatment of samples: depended on taxa protocols for preservation discussed with
individual taxonomists, but for most samples =

¢ molecular studies
s fixed in 4% buffered formaline and transferred to 70% alcohol

+ organisms photographed on board (depending on taxa and sampling depth prior to
fixation to register color)
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Tabelz 1: Dados das campanhas oceanograficas realizadas para coleta de Bentos no Score Central, -24°8
durante o programa REVIZEE.
Campanha Periodo Faixa batimética  Numero de estacdes . . r . . . r .
Central I 06/02 —01/05/1996 20-130m 61 42°w 040°w 03g°w 036"W 034°W 032°w 030°wW nz8°w
Central II 19/10 - 23/11/1997 20-370m 67
Central V 28/06 - 21/07/2001 20-2076m 49
Central VI 11/06 - 28/06/2002 33-1020m 42

=  Depth ranges (5):
</5m

Tabelz 2: Faixa batimétrica e localizagdo geografica das estacBes de coleta de bentos do Score

Central

Faixa Niumero de % Estado Niimero de % 75_100 m
Batimétrica estagies estacoes

< 30m 36 16,4 BA 64 30,1

50-100m 111 30,7 ES 110 31,6 100 — 250 m
100-250m 20 9,1 RJ 39 18,3

250-500m 26 11,9 250 — 500 m
500-1000m 18 g2

> 1000 m g 3,7

> 500 (hbenthos max 2000 m)




REVIZEE Central: macrobenthos results

= Relative abundance of PRI —
: 5% I 15%

main macrofaunal

groups /%

~" Palychaeta

= Higher biomass:

/ ™, Cnidaria

Porifera, Cnidaria, /O e
Forifera

Mollusca gy Molusca

4%

-\ Outros
- Qrupos

Helena Lavrado (in press)




REVIZEE Central: biomass per Brazilian State

= Rio de Janeiro (RJ): Asteroidea, Echinoidea,
Sipuncula, Desmospongiae

m Espirito Santo (ES): Calcareous algae, Ophiuroidea,
Anthozoa, Bivalvia, Polychaeta

= Bahia (BA): Decapoda, Gastropoda,
Desmospongiae, Polychaeta, Bivalvia, Ophiuroidea




, mainly at

1 (<75m
the Vitoria-Trindade Chain

individuals.100L 1) per

studied depth (m)
® 90% of #s = 100 ind.100L,

abundance (number of
but 1/3 of this = >1000

Ind.100L
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Canfead If

Interaction

7 \ between
2ol . benthos,
substrate,
S| | and depth
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D . Deep
eep Shallower stations (C + D) = corals / calcareous algae
Mud / sand

M
ud / sand ~1000m

Biological matrix — estimated abundance of benthic macrofaunal taxa
using Bray-Curtis similarity

There is a significant difference between groups formed by shallower

stations from the deep ones (R=0.571, p=0.001)
This bears relationship to the type of substrate



MDS: sampling stations

Macrobenthic
estimated abundance
/ depth / type of
substrate

Corroborates Bray-
Curtis analyses =

deep stations
separated

Shallower #s =
usually calcareous
concretions

Deeper #s=> fine
sands or mud

Central Y

Siressz 0.1

Central V

Stress: 0.1

Profundidade
¥ <Tim

& TEA00m
[ 100280
# IE0E00Mm

& >500m

Substrato
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¥ Areig

% Cascalho biogénico
® Rodolitos

B Coraisllgas cdlcareas



NE Brazillan Seamounts

TarLE I. Location, dominant reef type, area and distance from mainland for each Atlantic site

Morthwestem Atlntic

Brazilian coast

Brazilian provines

Brazlian offshore islands

Cavman
Bermmuda Ehnds N Trés TThas
Archipelago
Latitude M 1930, 0700E; R
Longitude el A W BOr 10w, TR 4022 W
Drominant reel  Corab, Corals Calamous Rocky with a
type cal careon g algae, corals, wveneer of
algae and and vermetid conk,
vermetid modlacs calcaraous
s algas and
vermetid reeds
EShallow - | 8 =~ XD - 350 o L
platfiorm area
=50 m desp
(k)
Dristance from 1044 — — -
mainland (kamnj)
Surface water 1828 2528 227 -6
ternperature
o
{ Winter—Summer
R eferences Smith-¥aniz Burges Maida & Gagparing &
eral, 1999 gral, 1994 Ferreira, 1997 Fleeter, 2000

*[hstance from Africa (nearest land).

Central Atlan tic

Ascenaion 5t Helena
=t Paul's [sland [skand
Rocks
0055 0858, 15588,
20°21W; 1425 W, O543W,
Poor in coral; Raocky, Ry,
rocks overgrown caleareous coralline algae
with algas and alge revls cobbles
soanthids
w5 w250 - | 50
1000 1534 1870+
»-1 21-24 17-23
Edwards & Frice & John,  Edwards, (990
Lubbock, 1983e 1950

Floeter & Gasparini (2000)




NE Fisheries

m 513 continental shelf marine shore fish = 323 live
in coral or rocky reefs (12.7% not found in other
provinces)

NE+SE = 353 spp

But, several fish spp show biogeographical link
between Caribbean and Brazilian Oceanic Islands
[eg, Fernando de Noronha (340 Km from the
coast); St Peter & St Paul (at MAR)]

Luiz Rocha (2003). Journal of Biogeography, 30:1161-1171
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Figure 1. Yearly mean CPUE of tunas, sharks, billfishes and others fishes
caught by Brazilian longliners off northeast Brazil, from July 1983 to December
2000 (Hazin et al 2001)
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Figura 1 — Areas de amostragem. na Zona Econémica Exclusiva, durante o REVIZEE Nordeste
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Figure 4 —Differences in anthmetic mean yearly CFUE (£SE) of (A) gray shark, and (B) blue shark across different

seamounts. <, =, and = indicate direction of differenc

es detected i Tukey's companison of means test.

(Hazin et al 1998)




In conclusion (1)...

<SRN = The very large Brazilian marine
| ecosystem is hydrologic and
topographically complex with
contrasting dominant
ecosystems:

+ calcareous algae and
coralline systems to the
north

+ followed by tropical and
subtropical oligotrophic
systems with contact zones
between them

¢ eutrophic systems closest to
the coast around Cabo Frio
In the southeast and also in
the South Brazilian region
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In conclusion (2)...

i\

m Generally, the large
Brazilian marine
ecosystem Is considered
low In productivity
(<150gC.m-2.yr-1) based
on SeaWiFS global
primary productivity
estimates

But, areas where
seamounts are present
can be considered
‘hotspots’ for highest
Species richness and
economically important
to the fish industry




In conclusion (3)...

m Calcareous algae, corals, molluscs, crustaceans,
sponges and echinoderms are the most abundant
megabenthic organisms on the seamounts.

Most seamount summits are built mainly by
calcareous algae that contribute to the
accumulation of biogenic debris creating a good
substrate for sessile and burrowing organisms.

Many new occurrences and new species to be
described from the large Brazilian marine
ecosystem, especilally regarding those from the
continental margin, deep sea and adjacent
seamounts




Challenges....

m  Major upwelling and turbulent
submarine flows and the occurrence of
cobalt crusts and manganese nodules
can be expected in the Area adjacent
to the Brazilian jurisdiction = the Rio
Grande Rise

Organisms such as hexactinellids,
corals and associated fauna could be
expected

Much more isolated and potentially
higher endemism

Which would be the relationship
between Southern Ocean, East Atlantic |
and/or Pacific on faunal composition of
the Rio Grande Rise? Degree of

ISolation (?)

(James) Is this area likely to be
exploited? If so, maybe this would be
an important target area from the
Atlantic to be explored




Where are the Brazilian data?

Fisheries journals

http:/www.biotaneotropica.org.br
and other Brazilian journals

REVIZEE book — Central coming
up in June / July

MD 55 report + Zoosystema
volume + other papers published
separately — Echinoderm
meetings

Taxonomy efforts in Brazil:
+» Government
+ Petrobras




Deep-Sea Project Taxonomy

Clovis Barreira e Castro — MN/UFRJ
(Cnidaria)

Debora Pires - MN/UFRJ (Cnidaria — Deep-
sea corals)

Eduardo Hajdu / Guilherme Muricy —
MN/UFRJ / Michelle Klautau - IB/lUFRJ
(Porifera)

Lucia S. Campos - IB/UFRJ / Renato
Ventura —-MN/UFRJ / Michela Borges
(Echinodermata)

Paulo S Youngsr / Cristiana Serejo — , )
MN/UFRJ / Marcos Tavares + Gustavo Chiglrasior sopiius
Mello - MUZUSP (Crustacea)

Paulo Cesar de Paiva — IB/UFRJ / Ana
Claudia Brasil — UFRRJ (Annelida)

Synaphobranchidae

dr—.
i Dkt )

S.brevidorsali

Paulo Costa — UNIRIO (Fish)
Ricardo Absalao — IB/lUFRJ (Mollusca)
Fabio Hazin — UFRPE (NE Fish)

Ophiophycis mirabilis
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