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A prey-related shift in the abundance of small
pelagic fish in eastern Tasmania?
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Abstraet

McLeod, D. J., Hobday, A. J., Lyle, J. M., and Welsford, D. C. 2012.
A prey-related shift in abundance of small pelagic fish in eastern
Tasmania? - ICES Journal of Marine Science, 69: 953-960.

Shifts in the relative abundance of small pelagic fish species have signal

a change in the ocean environment in a number of locations. Here we
show that the replacement of jack mackerel, Trachurus declivis, with
redbait, Emmelichthys nitidus, as the dominant small pelagic species from
eastern Tasmania, following a period of high fishing pressure on jack
mackerel, is consistent with altered zooplankton communities and
long-term climate change. Stomach contents analysis and morphology
measurements were conducted on both species to determine if they were
functionally equivalent with regard to zooplankton prey. Diet varied
between species and with fish size. Krill (Myctiphanes australis) was
consumed by both species, with redbait feeding more heavily on small
copepods. The diet overlap and morphometric characteristics indicated
that these species are not equivalent with regard to prey and therefore
changes in prey availability may have contributed to the observed shifts in
relative abundance. The continued poleward extension of the East
Australian Current is expected to favour small warm-water copepods;
thus, redbait may have an advantage over jack mackerel due to prey
preferences. An increase in relative abundance of redbait has decreased
effort in surface fisheries and may impact on surface-feeding higher
predators in this region.

Key words climate change ® copepods & Emmelichthys nitidus e foodwebs e fisheries

e Nyctiphanes australis @ Trachurus declivis ® zooplankton

between species and with fish size. Krill (Nyctiphanes australis) was
consumed by both species, with redbait feeding more heavily on small
copepods. The diet overlap and morphometric characteristics indicated
that these species are not equivalent with regard to prey and therefore
changes in prey availability may have contributed to the observed shifts in
relative abundance. The continued poleward extension of the East
Australian Current is expected to favour small warm-water copepods;
thus, redbait may have an advantage over jack mackerel due to prey
preferences. An increase in relative abundance of redbait has decreased
effort in surface fisheries and may impact on surface-feeding higher
predators in this region.

Key words  climate change ® copepods ® Emmelichthys nitidus ® foodwebs ® fisheries

® Nyctiphanes avstralis @ Trachurus deciivis ® zooplankton

Introduction

Small pelag y coastal
regions (e.g) Cole and McGlade, 1998; Cury et al., 2000). Shifts in the

dominance of small pelagic fish dramatically affect energy transfer
between trophic levels, with major implications for ecosystem functioning
and regional fisheries (Swartzlose et al, 1999; Cury et al., 2000; Jacobson

et al.,, 2001). Oscillating regimes of species dominance have been
observed in many of the world's small pelagic fish populations (Alheit and
Hagen, 1997; Swartzlose et al., 1999; Bakun, 2001). The most widely
documented example is the sardine (Sardinops spp.)-anchovy (Engraulis
spp.) regime shifts; out-of-phase fluctuations of these genera have been
documented over many centuries in the productive coastal waters of the
Pacific and Atlantic oceans (Baumgartner et al., 1992). Both species are
size-selective planktivores, with sardine preferring smaller particles than
anchovy (Louw et al., 1998). Alheit and Niquen (2004) report that when
large copepods are abundant, anchovies dominate over sardines, such as
exemplified during the anchovy regime of the 19605 in the Humboldt
Current off South America. Changes in the size structure of zooplankton
communities, linked with differential feeding preferences of sardines and
anchovies, can be used to help explain large fluctuations in the relative
abundance of these species (Alheit and Niquen, 2004).

A comparable small pelagic example on the east coast of Tasmania is the

’—: Citing articles via Crosskef

- Google Scholar

Articles by McLeod, D. 1.
Articles by Welsford, D. C.

- PubMed
Articles by McLeod, D. 1.
Articles by Hobday, A. 1.
Articles by Lyle, J. M.
Articles by welsford, D. C.

- Share

M E¢fBeR

What's this?

Navigate This Artide
Top

Abstract

Introduction

Methods

Results

Discussion
Acknowledgements
Footnotes

References

Editor-in-Chief
Dr Howard L Browman

View full editorial board

Impact factor: 1.808
5-Yr impact factor: 2.431

For Authors

Instructions to authors
Submit Now!

Online Submission
Instructions

Author Self Archiving Policy

OXFORD

Open access options for
authors - visit Oxford Open

Corporate Services

What we offer
Advertising sales
Reprints
Supplements

Alerting Services

Email table of contents
Email Advance Access
CiteTrack

XML RSS feed

Most Read = Most Cited

Impacts of ocean
acidification on marine
fauna and ecosystem
processes

The effects of fishing on
sharks, rays, and
chimaeras
(chondrichthyans), and
the implications for
marine ecosystems

A case study of abalone



EX -22EXR

] e LT | e

| Cole J., McGlade J. Clupeoid population variability, the environment and satellit[ =

imagery in coastal upwelling systems. Reviews in Fish Biology and Fisheries This Article

1998;8:445-471. i RS2 BV ‘|3§]'_'_'
ICES J. Mar. Sci. (2012) 69 (6): 2 Jgk N

» CrossRef » Web of Science 953_9(50_ ) (6) 1. A ,E/ﬁ/&% =] ﬁ
doi: 10.1093/icesjms/fss069

| Cortes E. A critical review of methods of studying fish feeding based on analysis First published online: May 18,

of stomach contents: application to elasmaobranch fishes. Canadian Journal of 2012 2 . AbSt ra Ct/ F RE E FU | I TeXt %ﬁ,

Fisheries and Aquatic Science 1997;54:726-738. Abstract

»Web of Science » Full Text (HTML) E ;H.E]- on _‘Z/D ~ A\ S\(
Full Text (PDF) =2 E
| Cury P., Bakun A., Crawford R. J. M., Jarre A., Quinones R. A., Shannon L. J.,

Verheye H. M. Small pelagics in upwelling systems: patterns of interaction and All versions of this Article:

structural changes in ‘wasp-waist' ecosystems’. ICES Journal of Marine Science fss069v1 3 . C ross Ref/ We b Of SC lence

200057602 618 659/6/953 most recent

B8R EA 2 2 22 S

l » Abstract/FREE Full Text ]

deYoung B., Harris R., Alheit J., Beaugrand G., Mantua N., Shannon L. Detecting Top
regime shifts in the ocean: data considerations. Progress in Oceanography Abstract
3 BG4 GOttt ) Introduction
(nCrossReaneb of Science ] Methods
. . Results
| Douglas M. E., Matthews W. |. Does morphology predict ecology? Hypothesis Discussion
testing within a freshwater stream fish assemblage. Oikos 1992;65:213-224.
» CrossRef » Web of Science Acknowledgements
Footnotes
4| Gittins R. Canonical Analysis: A Review With Applications in Ecology. Berlin, References

Germany: springer-Verlag; 1985.

| Hallegraeff G. M. Ocean climate change, phytoplankton community responses,
and harmful algal blooms: a formidable predictive challenge. Journal of Phycology
2010;46:220-235.

»CrossRef » Web of Science

.| Harris G., Nilsson C., Clementson L., Thomas D. The water masses of the east
coast of Tasmania: seasonal and interannual variability and the influence on
phytoplankton biomass and productivity. Australian Journal of Marine and
Freshwater Research 1987:38:569-590.

» CrossRef » Web of Science

o Hedd A., Gales R. The diet of shy albatrosses (Thalassarche cauta) at Albatross
Island, Tasmania. Journal of Zoology 2001;253:69-90.
» CrossRef » Web of Science

4 Horn H.S. Measurement of ‘overlap’ in comparative ecological studies. American
MNaturalist 1966;100:419-424,

» CrossRef » Web of Science

OXFORD JOURNALS

OXFORD UNIVERSITY PRESS
< Hyslop E. |. Stomach contents analysis—a review of methods and their

e P ol e L e B e a = &M v



EX -HMIHEE T 48

A prey-related shift in the abundance of small
pelagic fish in eastern Tasmania?

David J. McLeod! -2-3", Alistair ). Hobday!:4, Jeremy M. Lyle2 and

Dirk C. Welsford3:3
+ Author Affiliations

o vCorrespcnding Author: tel: =61 3 62323425; e—mail'jr david.mcleod@csiroc.au

Received Auqust ™ 31, 2011
Accepted April 2, 2012.

Abstract
McLeod, D. J., Hobday, A. J., Lyle, J. M., and Welsford, D. C. 2012. A
prey-related shift in abundance of small pelagic fish in eastern
Tasmania? - ICES Journal of Marine Science, 69: 953-960.

Shifts in the relative abundance of small pelagic fish species have
signalled a change in the ocean environment in a number of locatio 2
Here we show that the replacement of jack mackerel, Trachurus dec:.
with redbait, Emmelichthys nitidus, as the dominant small pelagic species
from eastern Tasmania, following a period of high fishing pressure on
jack mackerel, is consistent with altered zooplankton communities and
long-term climate change. Stomach contents analysi “ and morphology
measurements were conducted on both species to determine if they were
functionally equivalent with regard to zooplankton prey. Diet varied
between species and with fish size. Krill (Nyctiphanes australis) was
consumed by both species, with redbait feeding more heavily on small
copepods. The diet? overlap and morphometric characteristics indicated
that these species are not equivalent with regard to prey and therefc
changes in prey availability may have contributed to the observed si
relative abundance. The continued poleward extension of the East
Australian Current is expected to favour small warm-water copepods;
thus, redbait may have an advantage over jack mackerel due to prey
preferences. An increase in relative abundance of redbait has decreased
effort in surface fisheries and may impact on surface-feeding higher
predators in this region.

Keywords climate change ® copepods ® Emmmelichthys nitidus ® foodwebs

o fisheries ® Nyctiphanes australis ® Trachurus declivis ® zooplankton
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