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A bomba de carbono
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Particle Flux
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- Série temporal

- Atenuador tipo colméia

- Solucao hipersalina +
formol

- > 1 ano operante

- Correntografos, ADCPs etc
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Marine Snow from the SOIREE experiment

Escala acima — cada barra aprox. 1 mm




Profundidade:

r ~\
Carbon uptake

Alguns fatores que afetam o
fluxo vertical:

Profundidade da coluna
d’agua

tipo de produ¢ao: nova ou
regenerada

tamanho das células — Carbon flux
. . 1000m
tipo de comunidade

al¢ca microbiana

taxas de bioturbacao no

bentos Carbon
burial

~20% exportado na forma de COD




Evidéncia de Intensa Reciclagem
de Materia Organica
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Rede Trofica Pelagica

A composi¢ao da
teia trofica afeta a
eficiéncia da bomba
de carbono
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Alg¢a microbiana
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' | Figura de Fenchel (1987)

— ' Matéria organica
disssolvida (MOD)
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razao ef = por¢cao da produtividade que &
suportada por nutrientes supridos por
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Fig. 4. Relationship between primary production and organic carbon flux normalised to 2000 m

depth for non-polar and polar en vironments. Data from the Bering Sea (BS) are identified as they

invariably fall outside the range of other polar data (see below). The line represents the hyperbolic

tangent fit described in the text. The insert shows the distribution of residuals about the line at each of
the levels of predicied flux for non-polar regions.

- Relacgdo linear < 200 gC m2 a'

- Constante a 3,5 gC m? a’




A al¢a microbiana ...
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Dinémica da neve marinha
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Producao ‘de novo’ pelos organismos

Casas de tu- Redesde  Fito gela-
aglutinadas — nicados pteropodos ]atinoso

Consumo

Alldredge &
Silver (1988)

Contribuicao biolégica da aglomeracao

fisica de particulas

Microaglo-

S merados

..~+ Adeérencia de

Contato via
grad. velocidade, etc

hfedurlial Sel wrfedc

particulas via
exopolimeros, etc

Neve marinha
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U sedimentacio

Adveccao lateral




@ Copepods, Uye & Kaname (1994)
B Mysid, Uye & Kaname (1994)

A Larvacean, Uye & Kaname (1994)
Vv  Shrimp, Uye & Kaname (1994)
L 4
Qo

E. pileatus, Paffenhofer & Knowles (1979)
T. turbinata, Paffenhofer & Knowles (1979)
— Copepods, Mauchline (1998)
Regression: All data
— 95% Cl

Dam & Feinberg
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O tamanho é
importante no
fluxo vertical
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— Neve Marinha—

Bruland & Silver (1981)

Dilling & Alldredge (1993)
Turner (1977)

Fowler & Small (1972), cult. food
Fowler & Small (1972), nat. food
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(em preparac¢do)
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Controle do fluxo vertical:

Fezes versus Aglomerados




Controle do fluxo =
vertical de Inclinacao >> 1

particulas por
aglomeracao
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Controle do fluxo
vertical de
particulas por
pelotas fecais

Defecacao

Fluxo de particulas
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Revisao Bibliografica
Dam et al. (em preparacao)

e 17 estudos: 14 marinhos; 3 agua doce
e Armadilhas de sedimentos: 1-d a 2 semanas

e Escalas: “Blooms’-ciclo anual

e [ocalidades: Tropical-subpolar

e Faixa de 3-ordens de magnitude em
biomassa & fluxo de fitoplancton

Regressao log/log de concentracao versus
fluxo gravitacional de pigmento




Dam et al.

(em preparagao)

Referéncia Localidade b
Wassmann et al., 1990 Barents Sea, Northern Norway 2.02
Olesen, 1995 (March-May) Kattegat, Denmark 1.82
Lignell et al., 1995; Uitto et al., 1995 & Northern Baltic Sea, SW Finland 1.46
unpublished pigment flux data of
Heiskanen from the same studies
Kigrboe et al., 1994 Isefjorden, Denmark 1.36
Riebesell et al., 1995 Balsfjord, Northern Norway 1.10
Riebesell, 1989 MERL Tank, Rhode Island, USA  0.97
Reigstad & Wassmann, 1996 Balsfjord & Malangen, Northern 0.93
Norway
Welschmeyer & Lorenzen, 1985 Dabob Bay, Washington, USA 0.88
Hargrave & Taguchi, 1978 Bedford basin, Halifax, Canada 0.77
Olesen, 1993 Kattegat, Denmark 0.71
Fallon & Brock, 1980 (1977 data) Lake Mendota, Wisconsin, USA 0.68
Fallon & Brock, 1980 (1976+1977 Lake Mendota, Wisconsin, USA 0.61
data)
Olesen, 1995 (March-October) Kattegat, Denmark 0.52%
Arfi & Guiral, 1994 Unnamed small pond, Layo, Ivory  0.43
Coast
Sarnelle, 1992 & his unpublished Zaca Lake, California 0.38
pigment flux data from the same study
Fallon & Brock, 1980 (1976 data) Lake Mendota, Wisconsin, USA 0.27%*
Kigrboe et al., 1996 East Sound, Washington, USA 0.17*
Olesen, 1995 (June-Oct) Kattegat, Denmark 0.15%
Dam, 1989 Long Island Sound, New York, 0.14%
USA
Tremblay et al., 1989 Hudson Bay, Canada 0.13*
Kigrboe et al., 1998 St. Helena Bay, South Africa -0.72%




Reducao do Fluxo Vertical:
Consumo de Aglomerados




Z.ooplancton coloniza neve
marinha

Oncaea sp. consumindo n SYsRnkishihkl

Oncea borealis

Cortesia de T. Kigrboe & A. Alldredge”



Grande abundancia de
zooplancton em neve marinha
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Kigrboe (2000)



Z.ooplancton causa rapida
decomposi¢cdo da neve marinha

0.1 2 0.44 0.48 4.2

1.0 76 81 88 0.87

Kigrboe (2000)



Como o zooplancton
localiza a neve marinha?

Pistas hidromecanicas?

Pistas quimicas?



Trilha de MOD em aglomerados

2l
43

40
Aglomerados deixam -

uma trilha de MOD em a0
seu caminho. 25

O zooplancton pode
utilizar esta trilha?




A trilha 1invisivel visualizada

Modelo matematico Modelo fisico

Kigrboe et al. (2001)



Copépode rastreando trilha de
aminoacido da particula em
afundamento

Temora tracking amino acid trail S .-
from sinking particle :




Rastreando a trilha
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A trilha invisivel

1sta de dois lados
Kigrboe et al. (2001)




O Fluxo Ativo (Metabolico)

e O zooplancton controla parcialmente a efici€ncia
da bomba bioldgica: transporte ativo.




Respiracao Global do
Zooplancton

Prof Resp. (GTCY') %PP
< 200 10.4 13-25

200-1000 2.2 3-5
1000 0.4

Total




Consequéncias do Fluxo Ativo Via
Migracao Vertical

%

Zooplancton

Picnoclina

MID  Respiracéo
e

MOD Excrecao




Resumo de Medicao do Fluxo Ativo

Steinberg et al. (2000)

Location of study
and time of year

Migrating
biomass
(mgCm™?)

Migratory
fluxmgCm~2d™ 1)

% of mean
POC flux

Reference

BATS
(year-round)

Subtropical and

tropical Atlantic -

several stations
(September)

BATS
(March/April)

Equatorial Pacific
(March/April)
(October)

Equatorial Pacific
Oligotrophic
HNLC area

(September/October)

50 (0-123)

191 (82-536)

2.0 (0-9.9)°

5.5 (2.8-8.8)°

14.5 (6.2-40.6)

8 (0-39)

6 (4-14)

34 (18-70)

(this study)

Longhurst et al.
(1990)

Dam et al. (1995)

Zhang and Dam
(1997)

Le Borgne and
Rodier (1997),
and Rodier and
Le Borgne (1997)

Media =14%




O valor relativo do fluxo ativo aumenta quanto
mais oligotrofico é o sistema

C = Longhurst et al. (1223)
® = This study

Y = =151 + 0,46%
2 = .04
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Dam et al. (1995a)




