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1 EXECUTIVE SUMMARY 

Marine Solutions was contracted by the University of Tasmania to conduct a targeted search for 

handfish at Crayfish Point, Taroona, to inform the installation of a proposed intake pipeline to the 

Institute of Marine and Antarctic Studies (IMAS) Taroona aquaculture facility. During an ecological 

survey of the proposed intake site in late 2016, Marine Solutions identified potential handfish habitat 

within the vicinity of the proposed intake, including suitable substrate such as stalked ascidians for 

attachment of handfish egg masses. Subsequently, a targeted handfish survey design was developed 

and approved by the Policy Conservation and Advice Branch (PCAB). This survey was conducted in 

February 2017 and located one individual in 18 m depth of water, sea-ward of the end of the proposed 

pipeline. 

This report pertains to a repeat of the 2017 handfish survey, which was conducted in March 2018 and 

included both transects and a radial search. In accordance with NCH (2015) guidelines, this survey aimed 

to determine: 

• The presence, number and density of handfish individuals; 

• The presence of structures that provide substratum appropriate for attachment of handfish 

eggs; 

• The location of seagrass and/or Caulerpa spp. along the transect; 

• The presence, number and density of spotted handfish egg masses (during the breeding season 

– October to December); and 

• The presence, number and density of Northern Pacific seastars (Asterias amurensis). 

During the dive survey, no handfish were recorded. Stalked ascidians were present throughout the 

survey area, occurring at a density of 0.003 individuals per m2 within the radial search area around the 

proposed intake.  Caulerpa spp. were predominantly present between 8 m and 14 m depth. No handfish 

egg masses were sighted during radial or transect searches. Northern Pacific seastars, Asterias 

amurensis, were sighted throughout all radial and transect searches; they occurred at a density of 0.005 

individuals per m2 within the radial search area around the proposed intake. 
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Based on habitat type, there is potential that suitable handfish habitat overlaps the proposed pipeline 

route in regions deeper than 12 m. Benthic habitat from the shoreline to approximately the 10m 

contour was considered unsuitable for handfish due to the reworked coarse sand and wave exposed 

nature of the area.  

Mitigations to disturbing the spotted handfish during construction of the pipeline may include, but not 

be limited to; 

• Avoiding construction activities during the breeding season 

• Construction techniques which employ slow start up, minimal anchoring, minimal seabed 

disturbance and limited time of construction. 

As no handfish were found in a comprehensive search of a total seabed area of over 4,500 m2, it is the 

opinion of the author that the proposed pipeline construction can proceed with no further handfish 

investigation, assuming imminent construction.  The results of this survey indicate that there is no 

requirement to capture and relocate any handfish individuals.  These results are considered current for 

two years, however, they should only be considered seasonally representative.  

Additionally, an assessment of the feasibility of using stainless steel in marine construction at this site 

was conducted by deploying a super duplex stainless-steel plate over a period of 518 days. The plate 

was affixed to the existing intake screen and photographed at intervals. Half the plate was cleaned of 

biofouling to enable comparison of cumulative and non-cumulative biofouling between site visits. The 

plate showed prominent levels of cumulative biofouling, consistent with the surrounding frame. 

Removal of encrusting growth and examination of the plate revealed no corrosion on the steel over the 

period of plate deployment.  

  



 

  Handfish survey at site of proposed intake pipeline, Taroona  8 

2 INTRODUCTION 

2.1 BACKGROUND 

The Institute for Marine and Antarctic Studies (IMAS) research facility supports a range of live 

aquaculture and fisheries research systems which rely on consistent water quality for conducting 

ongoing research (Figure 1). A new pump station and intake pipeline for the research facility has been 

proposed to improve water quality and the health of culture organisms (Figure 2). During an ecological 

survey of the Taroona intake site in late 2016, Marine Solutions identified suitable handfish habitat 

within the proposed development footprint, including suitable substrate such as stalked ascidians for 

attachment of handfish egg masses.  Handfish are threatened and may be particularly susceptible to 

localized disturbance due to their high site fidelity, limited dispersal capabilities and reliance on suitable 

spawning substrata. Handfish are protected under both state and federal law. 

A targeted handfish survey design was developed and approved by the Policy Conservation and Advice 

Branch (PCAB)2. A survey was conducted in February 2017 and located 1 individual in 18 m depth of 

water, sea-ward of the end of the proposed pipeline.  

2.2 THE PROPOSAL 

2.2.1 Construction 

It is our understanding that the pipeline is proposed to be constructed off site and floated to the 

location where it will be lowered into position via a controlled sinking. This technique is well 

understood, and results in a very accurate pipeline route.  This report describes the pre-construction 

clearance search conducted by Marine Solutions along the pipeline route provided to us by IMAS.   

2.2.2 Operation 

Once in operation, the pipeline proposed to utilize an air jet cleaning system on the intake, which 

periodically releases a burst of compressed air across the intake screens to prevent buildup of 

                                                           
2 Approval by PCAB as per email correspondence between Laura Smith of Marine Solutions and Clare Lond-Caulk of 
PCAB, January 2017.  
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biofouling. This will create underwater noise somewhat similar to that created by aquaculture facilities 

using venturation, bubble screens, aeration and in-water net cleaners – all of which are widespread 

practice in Tasmania. 

2.3 PURPOSE AND SCOPE 

The purpose of this report is to provide a repeat assessment of the proposed development site including 

a description and interpretation of the handfish survey, conducted on the 16th and 17th of March 2018. 

In accordance with NCH (2015) guidelines, the scope of this report includes a summary of handfish 

population dynamics and suitable habitat within the area. Specifically, our scope of works includes:   

• The presence, number and density of handfish individuals, including information on the size, and 

position along the transect. 

• The presence of vertical structures that provide substratum appropriate for attachment of 

handfish eggs. 

• The location of seagrass and/or Caulerpa spp. along the transect. 

• The presence, number and density of spotted handfish egg masses, including information on the 

size, position along the transect and the time of identification. 

• The presence/absence of Northern Pacific seastars (Asterias amurensis) within the survey site.  

This document also provides a summary of algal growth data collected by monitoring a super duplex 

plate deployed at the site of the current intake pipeline which services the IMAS research facility. This 

survey assessed the feasibility of using stainless steel in marine construction at this site. 
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Figure 1 The location of the IMAS campus at Taroona where the proposed intake will be built 

 

 

Figure 2 Bathymetric map with approximate alignment of proposed pipeline at Crayfish Point, 
Taroona (bathymetric mapping conducted by Marine Solutions in 2016). 

  



 

  Handfish survey at site of proposed intake pipeline, Taroona  11 

3 FIELD INVESTIGATION 

3.1 HANDFISH SURVEY METHODS 

A targeted survey was conducted on the 16th and 17th of March to determine the presence of handfish 

within the proposed IMAS pipeline development footprint. The methods have been specifically tailored 

for the proposed development and are in accordance with NCH (2015) guidelines and Marine Solutions 

(2017).  Methods were developed and confirmed in consultation with the Policy Advice and 

Conservation Branch (PCAB) of DPIPWE (2017). 

Divers surveyed the proposed development area between depths of 5 m to 18 m. The visibility during 

the dive survey was relatively clear and approximately 5 m. Handfish were to be photographed side-on 

for photographic identification using a Panasonic Lumix DMC-TZ7 digital camera in a Panasonic 

underwater housing.  

From the 5 m contour to the 18 m contour, a 400 m transect was surveyed along the proposed 

alignment of the pipeline (Figure 3). Five perpendicular 50 m transects were surveyed along the 400 m 

pipeline alignment at the following depths: 18 m (T1), 13 m (T2), 10 m (T3), 9 m (T4) and 7 m (T5).  

Additionally, targeted coverage of the area immediate around the intake was included whereby a 25 m 

radial targeted search was conducted around the proposed intake point.  
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Figure 3 Radial search and transect routes of proposed pipeline alignment 

Divers conducted an Underwater Visual Census (UVC) 2 m either side of each transect line. The pipeline 

transect covered approximately 1600 m2, each perpendicular transect covered approximately 200 m2 

(total 1000 m2); and the radial search at the proposed intake point covered approximately 1963 m2. The 

combined survey area from surveys was estimated at approximately 4563 m2. 

Following NCH (2015) guidelines, the following was recorded: 

• The presence, number and density of handfish, including information on the size, position along 

the transect and the time of identification. 

• The presence of vertical structures that provide substratum appropriate for attachment of 

handfish eggs. Including: 

o The number and position of stalked ascidians 

o The location and percentage cover of seagrass or Caulerpa spp.  
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• The presence, number and density of spotted handfish egg masses, including information on the 

size, position along the transect and the time of identification. 

• The presence/absence of Northern Pacific seastars (Asterias amurensis) within the survey site.  

3.2 ALGAL PLATE SURVEY METHODS 

An algal plate made of Super Duplex stainless steel (Figure 4) was installed at the site on October 14th, 

2016. The plate has since been periodically inspected, photographic records taken, and half of the plate 

cleaned at each visitation.  At the time of current survey, the plate had been deployed for 518 days. The 

plate was videoed and photographed. Half the plate was then cleaned to allow for the examination of 

steel condition and to assess signs of corrosion.   

 

Figure 4  Stainless steel plate as first attached with no algal growth 
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4 RESULTS 

4.1 HANDFISH, ASTERIAS AND STALKED ASCIDIANS 

No handfish were sighted on the proposed pipeline route. Stalked ascidians (Scyozoa spp.) were present 

along the transects (Figure 5 and 6), occurring at a density of 0.003 individuals per m2 within the radial 

search area around the proposed intake. Stalked ascidians provide a breeding substrate for handfish to 

attach their egg masses (Bruce & Green 1998) and may therefore indicate suitable handfish habitat.  

 

The North Pacific seastar, Asterias amurensis, was recorded in the area, and was not observed in the 

2017 survey. Handfish have suffered a serious decline in distribution and abundance coinciding with the 

introduction of the Northern Pacific seastar (Whitehead 2008; Pogonoski et al. 2002) due to the sea 

stars tendency to consume handfish breeding substratum. The presence of A. amurensis may therefore 

contribute to the absence of handfish in the 2018 survey. Northern Pacific seastars were recorded at a 

density of 0.005 individuals per m2 within the radial search area around the proposed intake. 
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Figure 5 Presence of stalked ascidians within survey area 

 

Figure 6 Stalked ascidian with Caulerpa spp. and colonial ascidians. 

 

Figure 7 Presence of North Pacific sea star in survey area 
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4.2 HABITAT TYPE 

Benthic habitat changed with increasing depth. It was evident that Crayfish Point is affected by ground 

swell events that affect the sediment and benthic ecology from the shoreline to at least 10-12 m depth 

within the development site. Coarse sediment with vegetation dominated shallower depths (less than 

10 m), however with increasing depth finer sediment with less vegetation became increasingly 

dominant. At deeper depths close to 18 m, fine silt dominated with microphytobenthos present.  

The habitat from the shoreline to the 12m contour was considered unsuitable for handfish due to the 

strong current speed, coarse sand, and wave exposed nature of the area. The current speed reduced, 

and sediments appeared to be less disturbed deeper than 14 m. 

Divers observed low epiphytic growth and ephemeral algae on benthos in depths less than 10 m. No 

epiphytic growth was observed over 10 m depth within the survey area.  

Divers observed the following habitat types during the survey (Figure 8): 

• Coarse reworked sandy sediment; 

• Medium-coarse sand; and 

• Fine silt with sparse vegetation. 

Based on habitat type findings, there is potential that suitable handfish habitat overlapped with the 

proposed pipeline route (deeper than 12 m).  This is congruent with the finding of a Spotted Handfish 

individual immediately seaward of the proposed intake site in early 2017 (see Figure 9). 
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a) Coarse reworked sandy sediment with Caulerpa 

spp. 

 
b) Medium-coarse sand with Caulerpa spp. and 

stalked ascidian 

 
c) Medium-coarse sand with colonial ascidians 

 
d) Fine silt with sand flathead 

Figure 8 Different habitat types observed during handfish survey conducted in 2017. 
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Figure 9 Location of spotted handfish identified in 2017 survey 

 

4.3 CAULERPA SPP. 

Caulerpa spp. were present predominantly between 8 m and 14 m depth, with coverage up to 50% 

(Figure 10). Caulerpa spp. became sparser with decreasing depth and were absent in depths greater 

than 14-15 m. No handfish egg masses were sighted on Caulerpa spp. during radial or transect searches. 

Given the survey was not conducted during the breeding season and no handfish were observed, this is 

to be expected. 
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Figure 10 Presence of Caulerpa spp. within survey area 

 

Figure 11 Caulerpa spp. within survey area. 
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Notable species observed during the survey included draughtboard sharks, Tasmanian numbfish, 

latchets, sand flatheads, rasping hermit crabs, and sparsely spotted stingarees (Figure 12). Asterias 

amurensis were also observed within the survey area (refer to Section 4.1). 

 
a) Draughtboard shark (Cephaloscyllium laticeps) 

 
b) Tasmanian numbfish (Narcine tasmeniensis) 

 
c) Latchet (Pterygotrigla polymmata) 

 
d) Sand flathead (Platycephalus bassensis) 

 
e) Rasping hermit crab (Strigopagurus 
strigimanus) 

 
f) Sparsely spotted stingaree (Urolophus paucimaculatus) 

Figure 12 Selection of species identified during handfish survey 
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4.4 ALGAL PLATE  

To determine the feasibility of using stainless steel in marine construction at this site, a super duplex 

stainless-steel plate was deployed.  The plate was deployed on the 14th of October 2016 and at the time 

of survey had been in the water for a total of 518 days. The condition of the steel plate pre-cleaning is 

shown in Figure 13.  A comparison of the plate’s condition from initial to deployment to recent survey is 

shown in Figure 14.  

The plate was heavily encrusted with a high amount of biofouling, consistent with the surrounding 

frame. Encrusting organisms included bryozoans, encrusting sponge, algal growth, barnacles, galleria 

worms, ascidians and anemones. Cleaning of one half of the plate revealed the steel was in good 

condition with no corrosion.  Markings on the plate were attributed to worm castings and barnacles. For 

a detailed video of steel plate biofouling, contact marine solutions.  

 

Figure 13 Steel plate (red) with biofouling pre cleaning 
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a) Plate condition initial deployment 14th October 2016 

 

b) Plate at 518 days of deployment with half of biofouling removed on 17th March 2018 

 

Figure 14 Comparison of plate condition at initial deployment and after 518 days 
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5 OPERATIONAL SUMMARY 

The environmental conditions and any other relevant factors were recorded during handfish surveys at 

the Taroona development site on the day the handfish survey was conducted. This information has been 

summarized in the table below. 

Table 1 Field observations and operational summary during handfish survey  

Date:  16/03/2018 17/03/2018 

Personnel: D. Watson, A. Ford, J. Smart S. Ibbott 

Onsite work commencement: 10:00 10:00 

Onsite work concluded: 12:15 12:00 

Aspects covered included: Radial search at previous 

recorded Handfish location, 

transect 1 

400 m transect, transect 2, 

transect 3, transect 4, and 

transect 5. 

Steel plate cleaning and 

photographs 

Wind: 5 knots NE  20 knots WNW  

Sky: 4/8 cloud cover 3/8 cloud cover 

Rain: None None 

Current: SW ~1 knot SW ~1 knot 

In Water Visibility: ~5m ~5m 

Tides: Hobart – (01:07 - 0.85 m), (8:44 - 1.29 m), 
(16:17 - 0.46 m), (22:52 - 0.99 m) 

Hobart – (02:11-0.65 m), (08:13-1.13 
m), (13:53-0.71 m), (20:28-1.27m) 
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6 CONCLUSIONS 

In conclusion, there was potential that suitable handfish habitat overlapped with the proposed pipeline 

route in regions deeper than 12 m. It was evident the benthic habitat from the shoreline to the 12m 

contour was affected by ground swell events that impacted the sediment type and benthic ecology. This 

habitat was considered unsuitable for handfish due to the strong current speed, coarse sand, and 

exposed nature of the area. 

The absence of handfish from the 4562 m2 area surveyed indicates a very low likelihood that handfish 

are currently present in the area, however suitable habitat was observed within the development 

footprint. With the appropriate mitigation measures in place during construction, it is unlikely that 

spotted handfish will be adversely impacted by this construction.  

Spotted handfish have demonstrated high site fidelity (Wong & Lynch 2017), however they are likely to 

move away from unpleasant stimuli, thus if they find the repeated bubble bursts at the intake 

unpleasant, they will likely move some distance away until they are less effected. 

The intake cleaning system is designed to be raised above the seabed, and the bubbles will travel up 

through the water column, thus seabed disturbance of sediments is thought to be negligible during the 

operation phase of the intake. 

The steel plate showed high signs of biofouling over the 518-day deployment, consistent with the 

surrounding frame. However, biofouling did not seem to impact the structure of the steel and no 

corrosion was observed once growth was removed. This indicates that steel may be a feasible material 

for construction in the area.  
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7 RECOMMENDATIONS 

Mitigations to disturbing the spotted handfish during construction of the pipeline may include, but not 

be limited to; 

• Avoiding construction activities during the breeding season (November and December) when 

they may be guarding egg masses and show increased levels of site fidelity. 

• Construction techniques which employ slow start up, minimal anchoring, minimal seabed 

disturbance, and limited time of construction. 

As no handfish were found in a comprehensive search of a total seabed area of over 4,500 m2, it is the 

opinion of the author that the proposed pipeline construction can proceed with no further handfish 

investigation, assuming imminent construction.  The results of this survey indicate that there is no 

requirement to capture and relocate any handfish individuals.  These results are considered current for 

two years, however, they should only be considered seasonally representative.  

 

  



 

Marine Solutions Handfish survey at site of proposed intake pipeline, Taroona Page 26 

8 REFERENCES 

Bruce, B. D., and M. A. Green. 1998. Spotted Handfish Recovery Plan 1999-2001. Spotted Handfish 

Recovery Team, CSIRO Marine Research, Hobart 

 

Marine Solutions (2017) Targeted handfish survey in the vicinity of a proposed intake pipeline at 

Taroona, Derwent Estuary. Report to IMAS January 2017.  

 

Natural and Cultural Heritage Division (NCH) (2015) Guidelines for Natural Values Surveys - Estuarine 

and Marine Development Proposals. Department of Primary Industries, Parks, Water and 

Environment 

 

Pogonoski J.J., Pollard D.A., Paxton J.R. (2002) Conservation Overview and Action Plan for Australian 

Threatened and Potentially Threatened Marine and Estuarine Fishes. [Online]. Canberra, ACT: 

Environment Australia. Available from: 

https://www.environment.gov.au/system/files/resources/ca415225-5626-461c-a929-

84744e80ee36/files/marine-fish.pdf. 

 

Whitehead J. (2008) Derwent Estuary introduced marine and intertidal species: Review of distribution, 

issues, recent actions & management options. Derwent Estuary Program, October 2008 

 

Wong L. & Lynch T. (2017) Monitoring of Spotted Handfish (Brachionichthys hirsutus) populations and 

on ground conservation actions, Report to the National Environmental Science Programme, 

Marine Biodiversity Hub. CSIRO. Available from: 

https://www.nespmarine.edu.au/system/files/Wong%20and%20Lynch%20A10%20Monitoring%

20of%20spotted%20handfish%20-%20milestone%20report%20RPv2%202016_24April2017.pdf 

 

 

 

https://www.environment.gov.au/system/files/resources/ca415225-5626-461c-a929-84744e80ee36/files/marine-fish.pdf
https://www.environment.gov.au/system/files/resources/ca415225-5626-461c-a929-84744e80ee36/files/marine-fish.pdf
https://www.nespmarine.edu.au/system/files/Wong%20and%20Lynch%20A10%20Monitoring%20of%20spotted%20handfish%20-%20milestone%20report%20RPv2%202016_24April2017.pdf
https://www.nespmarine.edu.au/system/files/Wong%20and%20Lynch%20A10%20Monitoring%20of%20spotted%20handfish%20-%20milestone%20report%20RPv2%202016_24April2017.pdf


 

Marine Solutions Handfish survey at site of proposed intake pipeline, Taroona Page 27 

9 APPENDICES 

Appendix 1. GPS locations of transects and proposed intake 

Transect Latitude Longitude 

Exiting intake -42.953729 147.358222 

Proposed intake -42.949878 147.360872 

Handfish location 2017 -42.949985 147.361155 

Transect start -42.94954 147.35669 

Transect end -42.949904 147.361068 

Cross transect 1 start -42.949670 147.361092 

Cross transect 1 end -42.950101 147.361036 

Cross transect 2 start -42.949529 147.359489 

Cross transect 2 end -42.949907 147.360335 

Cross transect 3 start -42.949907 147.360335 

Cross transect 3 end -42.949912 147.359504 

Cross transect 4 start -42.949555 147.359109 

Cross transect 4 end -42.949555 147.359109 

Cross transect 5 start -42.949810 147.358074 

Cross transect 5 end -42.949810 147.358074 

 

Appendix 2. Location of spotted handfish identified in 2017 survey 

Date Fish Latitude Longitude Depth (m) Length (mm) 

01/02/2017 Spotted Handfish -42.94998 147.36115 18 85 
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