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Sediment can affect mahinga kai by influencing habitat, behaviour, feeding,
growth and survival.

Background on aua yellow-eyed mullet (Aldrichetta forsteri)

Aua yellow-eyed mullet occur around Aotearoa New Zealand as well as being found at Norfolk Island and in southern Australia’.
They are often found in schools in sandy or muddy bays, estuaries and harbours, as well as in coastal waters*3. They are more
common towards the upper end of estuaries (probably to avoid predators in lower open areas)’, particularly in summer®® but do
not commonly enter freshwater®. Yellow-eyed mullet are omnivores and feed on a wide range of food types including algae, small
invertebrates, fish, fish eggs and detritus gulped up with sand or mud from the seafloor? 8. Individual fish may live for up to seven
years® and they mature after two to four years'™. They can reach a maximum size of more than 400 mm®.
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Why? Mobile, pelagic predators.
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Prepared by Mike Hickford, Michele Melchior and Melanie Mayall-Nahi from NIWA for Our Land and Water National Science Challenge,
February 2023. Image of aua yellow-eyed mullet by NIWA.
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Effects of suspended sediment on aua yellow-eyed mullet

Habitat Yellow-eyed mullet are transient visitors to estuarine areas®. They are mobile predators that move in schools
because this reduces predation risk and improves foraging success' . Yellow-eyed mullet use their lateral line
system rather than visual cues for navigation and to maintain schooling in turbid water'. Consequently, water
clarity has very little effect on their occurrence at individual sites within estuaries*.

Behaviour Yellow-eyed mullet are well adapted for schooling and feeding successfully in the changeable and often turbid
water of upper estuarine areas'. It is unlikely that their behaviour will be altered by moderate changes in the
level of suspended sediments’.

Feeding Yellow-eyed mullet have adapted to schooling and feeding successfully in the changeable and often turbid
water of upper estuarine areas'. It is unlikely that their feeding will be altered by moderate changes in the level
of suspended sediments’.

Growth Yellow-eyed mullet are normally only transient visitors to estuarine areas® and are well adapted to feeding in
the often turbid water of upper estuarine areas’, so it is unlikely that increased suspended levels will alter their
growth. There is evidence that yellow-eyed mullet in a turbid coastal lake have greater growth rates than fish in
nearby estuaries and harbours with less turbid water'.

Survival Most populations of yellow-eyed mullet are only exposed to turbid conditions while visiting estuaries', so it is
unlikely that increased levels of suspended sediments will alter their growth. However, there are populations
of yellow-eyed mullet that are permanently present in freshwater habitats® and these populations are stable
enough to support a long-term commercial fishery in a highly turbid coastal lake . However, the population
in the coastal lake is dependent on recruitment from marine sources because yellow-eyed mullet do not spawn
in the lake.

Effects of deposited sediment on aua yellow-eyed mullet

Habitat Land-use intensification in catchments (e.g., urbanisation or pastoral development) usually results in
increased sedimentation lower in the catchment'” and this can harm critical habitat of some species. However,
yellow-eyed mullet are one of the few estuarine fishes that are more abundant in estuaries that have a greater
percentage of urban or pastoral development in their catchment*.

Behaviour Direct effects unknown.

Feeding Yellow-eyed mullet have specialised mouth structures that allow fish to suck sediment from the seafloor
which they filter for small invertebrates™. It is unlikely that increases in deposited sediments would affect their
ability to feed in this manner.

Growth It appears that deposited sediments do not decrease the growth rate of yellow-eyed mullet. Instead, there is
evidence that yellow-eyed mullet in a turbid and heavily sedimented coastal lake have greater growth rates
than fish in nearby estuaries and harbours'.

Survival The population of yellow-eyed mullet in a heavily sedimented coastal lake is stable enough to support a long-
term commercial fishery™16.

Prepared by Mike Hickford, Michele Melchior and Melanie Mayall-Nahi from NIWA for Our Land and Water National Science Challenge,
February 2023. Image of aua yellow-eyed mullet by NIWA.




IMPACTS OF SEDIMENT ON AUA YELLOW-EYED MULLET

Further information:

1.
2.

Paul, L.J. (2000). New Zealand Fishes: Identification, natural history and fisheries. 2nd ed.Auckland: Reed Publishing (NZ) Limited. 253p.

Taylor, PR. and L.J. Paul (1998). A summary of the biology, recreational and commercial landings, and stock assessment of yellow-eyed mullet,
Aldrichetta forsteri (Cuvier and Valenciennes, 1836) (Mugiloidei: Mugilidae). New Zealand Fisheries Assessment Research Document 1998/17.
Wellington: Ministry of Fisheries. 34p.

Curtis, T.D. and J.S. Shima (2005). Geographic and sex-specific variation in growth of yellow-eyed mullet, Aldrichetta forsteri, from estuaries around
New Zealand. New Zealand Journal of Marine and Freshwater Research 39(6): 1277-1285.

Francis, M.P, M.A. Morrison, J. Leathwick, and C. Walsh (2011). Predicting patterns of richness, occurrence and abundance of small fish in New
Zealand estuaries. Marine and Freshwater Research 62(11): 1327-1341.

5. Francis, M.P. (1988). Coastal fishes of New Zealand: a diver's identification guide.Auckland: Heinemann Reed. 63p.
6. Paulin, C.D. and L.J. Paul (2006). The Kaipara mullet fishery: nineteenth-century management issues revisited. Tuhinga: Records of the Museum of New

16.
17.

18.
19.

Zealand Te Papa Tongarewa 17: 1-26.

Lowe, M.L. (2013). Factors affecting the habitat usage of estuarine juvenile fish in northern New Zealand. Ph.D. thesis. University of Auckland:
Auckland. 282p.

Kilner, A.R. and J.M. Akroyd (1978). Fish and invertebrate macrofauna of Ahuriri Estuary, Napier, in Fisheries Technical Report 153. New Zealand
Ministry of Agriculture and Fisheries: Wellington 79p.

Paulin, C.D. and C. Roberts (1992). The rockpool fishes of New Zealand. Auckland: Southwestern Publishing Ltd. 177p.

. Manikiam, J.S. (1963). Studies on the yellow-eye mullet, Aldrichetta forsteri (Cuv. and Val.) (Mugilidae). M.Sc. thesis. Victoria University of Wellington:

Wellington. 241p.

. Webb, B.F. (1973). Fish populations of the Avon-Heathcote estuary 3. Gut contents. New Zealand Journal of Marine and Freshwater Research 7(3): 223-

234.

. Middlemiss, K.L., D.G. Cook, A.R. Jerrett, and W. Davison (2018). Effects of group size on school structure and behaviour in yellow-eyed mullet

Aldrichetta forsteri. Journal of Fish Biology 92(5): 1255-1272.

. Middlemiss, K.L., D.G. Cook, A.R. Jerrett, and W. Davison (2017). Morphology and hydro-sensory role of superficial neuromasts in schooling behaviour

of yellow-eyed mullet (Aldrichetta forsteri). Journal of Comparative Physiology A: Neuroethology, Sensory, Neural, and Behavioral Physiology 203(10):
807-817.

. Gorman, T.B.S. (1962). Yellow-eyed mullet, Aldrichetta forsteri (Cuvier and Valenciennes) in Lake Ellesmere, in Fisheries Technical Report 7. NZ Marine

Department: Wellington 20p.

. Morrison, M.A., E.G. Jones, D.M. Parsons, and C.M. Grant (2014). Habitats and areas of particular significance for coastal finfish fisheries management

in New Zealand: a review of concepts and life history knowledge, and suggestions for future research. New Zealand Aquatic Environment and
Biodiversity Report No. 125.Wellington: Ministry for Primary Industries. 201p.

Hughey, K.F.D. and K.J.W. Taylor (2009). Te Waihora/Lake Ellesmere: state of the lake and future management. Christchurch: EOS Ecology. 150p.

Davies-Colley, R.J. (2013). River water quality in New Zealand: an introduction and overview, in Ecosystem services in New Zealand: conditions and
trends, J.R. Dymond, Editor. Manaaki Whenua Press: Lincoln. p. 432-447.

Thomson, J.M. (1954). The organs of feeding and the food of some Australian mullet. Marine and Freshwater Research 5(3): 469-485.

Giatas, G.C. (2012). Diet of the yelloweye mullet (Aldrichetta forsteri) in the River Murray estuary and Coorong Lagoon, South Australia. B.Sc. (Hons)
thesis. Flinders University: Adelaide. 79p.

Prepared by Mike Hickford, Michele Melchior and Melanie Mayall-Nahi from NIWA for Our Land and Water National Science Challenge,
February 2023. Image of aua yellow-eyed mullet by NIWA.

ISSN 2230-5548 June 2023
NIWA Information Series 117




