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Zooplankton biomass size frequency distributior
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‘In-situ-OPC suffered

high co-incidence of
diatoms <<100 pm
(very flat slopes)

Solution? We rinsed
over 100 pum sieve

and laboratory-OPC

Slopes -1.5to0 -2.7 !!

Logp body mass (mg) Moore & Suthers 2006 JGR
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Estuary disturbance indices for
SE Australia ??
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Estuary disturbance indices for

SE Australia

iy I . R
e Over 50 indices!

— Chl-a, turbidity, %change in seagrass-mangroves, fish
community, % clearing, population/km?2, etc

— Disturbance Index DI =
Total N flow / estimated historical TN (Roper et al. 2011)

— i.e. 1x historical? Double? Triple? (5 is bad)

£ « Estuaries are dynamic, rainfall, seasonal

e Kuprika et al. (2012)

— Geometric Mean Size, Pareto intercept and slope,
— Contmental Shelf Res. 36: 29-40
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Ecosystem trophic level

Ecosystem indicators

Zooplankton

Oysters ?
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Aims

Comparison of NBSS between 2 estuaries

— Slope (linearity?)

— Weighted average size?

Quantitative indices of water quality?
Problems in estuaries — detritus, seasonality

Opportunities in estuaries — citizen science
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~ Problem - detritus, faecal pellets
Solution? —mostly ca ~10% threshold
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: Each size category includes omnivores, but also vastly different rates
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Monthly changes in the
Camden Haven River
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Key points:

Normalised biomass
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* Narrow size range
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“pristine” Camden Haven ?7? versus
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Proposed indices of size spectra

* Slope = assimilation of nutrients
— Predation (Zhou & Huntley)
— Steeper slope, better water quality

e [Chlorophyll-a] : small biomass ratio
— Small ratio = good; Big ratio =eutrophic
* Or “Geometric Mean Size ?
— Big bugs = good; small bugs = less good
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Council requested dynamic “traffic light”
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Log10 Normalised Biomass m3
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Estuaries?

* The planktonic
size-based
ecosystem!

e Summarised by
__the size

frequency
“~distribution
* speculate on
- production,

predation -

-2 “nauplii
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~ail 2 © O€€ Jason
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Conclusion & discussion points:

In situ counters vs. net samples
— Coincidence from << 100 um particles
— Nets are better for estuarine samples

Detritus and arbitrary <10% threshold ?

Difficulty of perfect flow meter data ?

— Slope is independent of volume filtered
— Also Geometric Mean Size (GMS)

Slope (assimilation, predation) and GMS,
(small-biomass:Chl-a ratio?) as useful indices
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Rivers, Lakes, Lagoon

Wonboyn River
» Geomorphology of i

estuaries (roy et al. 2001)

— Rivers frequently flushed

(Roper et al. 2011) Narrabeen Lake \ﬁf\,

— Lakes high dilution but \g ﬁ
less tide < / .

\.J

Manly Lagoon

— Lagoons — smaller,
shallower and lower
dilution



Estimated Normalised Biomass at 1.5

Estimated Normalised Biomass at 1.5
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rank

v good
good
fair
poor
V. poor

rank

v good
good
fair
poor
V. poor

Score Chl : sm slope

5 <0.5 >1.75
4 0.5to0 1.5 1.25t0 1.75
3 1.5to 3 1to01.25
2 3to5 0.75to 1
1 >5 <0.75
Range

>4.210 5 Change this to GMS and slopes

>3.4-4.2

>2.6-3.4

>1.8t0 2.6
<=1.8



Sample Locations & Variables

N I:l Catehment Boundary
*  Monitoring Sites

®  Focus Sites

d@f urban Areas

. Catchment Land Use

Primary Categories

3 - 1 Conservation and natural environments

5 l:’ 2 Production from relatively natural environments

) |:| 3 Production from dryland agriculture and plantations -
. [__] 4Production from irigated agriculture and plantations

N l:l 5 Intensive uses
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Plankton surveys Bay of Fundy:

e * First week of November
| — 1972-1998

* Bongo, 0.5 mm,~500 m?3

e Zooplankton
— Atlantic Refr. Collection

— beautifully archived + 14
taxa abund. categ. 0O, <10,
<100, <1000, >1000

— OPC 8 core stations x 27
years, '72-'98




BoF-bugs5.xls, avg-data

Comparison of 333 and 505 pum mesh
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Bay of Fundy, 1972-1998 archive

5.0
(Small copepods)
o 4,
__l\/letrldla, Cen%ropages y =-1.34 (size bin) + 3.40
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bof-bugs5.xls, avg-data

Coefficient of Variation
Effect of predation:
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What is the expected biomass of fish? Of

0.004-0.04 mm?

phytoplankton?

y =-1.34 (size bin) + 3.40

nomralised biomass

2.0

1.5

(0.9 mm)

1.0

-0.4 -0.2 0.0

0.2

0.4 0.6 0.8
log10(biomass size bin - g)

150-350 mm?



Bottom-up forcing?
Continuous Plankton
Recorder
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greenness index, PCI

“Phytoplankton Colour Index”

PCl is recorded as 0,1,2 and
6.5

Missing data from 1974 — 1990

Is there a bottom-up effect on
the biomass size distribution?

If so, can we predict the
missing years of chlorophyll
from the NBSS?

1972
1973
1974
1975
1976
1977
1991
1992
1993
1994
1995
1996
1997
1998

Jul-Nov avg
0.25
0.50

0.48
0.96
1.28
0.75
0.80
0.92
0.42
0.73



Intercept of NBSS

Intercept of NBSS (1 mg)
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CPR phytoplankton colour index (PCI, annual average July-November)
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A bio-mechanical, size resolved model

e ‘
,,,,,,,, < V growt
unresolved higher
predation

62 size classes

19 orders of magn.
Phyto 1-17
Protozoan 9-21
Metazoan 18-62

Complexity
stabilises model

Initial conditions?
Coupled hydrogr

Sensitivity: [DIN],
protozoa biomass

Baird & Suthers 2007; 2010
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Increasing model structural complexity inhibits the growth of initial

condition errors ‘ ,
Ecological Complexity 7 (2010) 478-486
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kom. biomass Morm. biomass om. biomass

Morm. biomass

Tasman Sea waters at the Diamond Head Section

Coral Sea waters at the Diamond Head Section
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Tofal count = 11696 _
Slope =: -1 0681 (-1: 028?]

Tc:-fal -::ourl’r = 1073? :
Slc:-pe =: -1 2158( 1 03?4]

10

Tasman Sea waters at the Nth Sq::-li’cary.ur Is. Section

Coral Sea waters at the Nth Sc:li’t::lryr Is. Section

10°
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Total ccunt;_ 210399 L
Slope = -1:2135 (-1, 575?)

Total cc:-url_ = 59502 _
Slope = -1.1653 (-1. 2022)

10°

Tasman Sea waters at the Evans Head Section

Coral Sea waters at the Evans Head Section
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Total cdunt 8966 _
Slope -1-1 2929( 1 1184]

Tc:-tal CGLIITI':- 10533 Do
Slope -1-1 2653( 1. 25?5]

10°
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Tasman Sea waters at the Cape Byron Section

T-::-fal courlt a 10108 :
Slope =i -1 2457( 1; 11?8]

Coral Sea waters at the Cape Byron Section

Tc:-fal -::-::-un ;-' 510?94 :
Slope = -1: 1899( 1. 16(35)
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