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Main taxon

T D

Teleosts, crustaceans,

elasmobranchs & echinoderms

Example metrics
Species richness

Fish length frequencies (stereo)
First arrival time

2 7% 4 Nmax (MaxN) = relative abundance




BRUVSs survey

requirements and challenges

Data requirements:
 Baseline data characterising spatial and temporal variability
 Continued monitoring (data collection) over relevant scales

= Data challenges:

| « Detect the potential effect from the natural ‘background noise’
- * Recognize whether any detected change is biologically,

2 ecologically or funct|onally meanmgful
e = S
= Overarchmg chaIIenges
 Funding (salaries, equipment, boat hire etc.)

Dynamic weather and sea state
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BRUVs survey at Wave Hub site

ldeal scenario to desigh monitoring program:

» Familiar with study site

» Prior knowledge of spatial & temporal variability
(system/receptor)

» Conduct power analysis to determine sample size to
detect meaningful change

» No infrastructure, to allow baseline pre-installation

data to be collected



BRUVs survey at Wave Hub site

Actual Wave Hub scenario to design monitoring program:

e Unfamiliar with site
* No prior data on spatial or temporal variability
e Cable and connection hub already installed (2010)

~ | Resulting survey design was a compromise between:

a) Experimental and statistical theory; e.g.
1. 1'Sampling(precision) = {Power
2. T1rEffect size = {Power

(1rVariance = { Power)

b) Available resources; money, people, time etc.




BRUV system survey - location

A 16-20 km
offshore Medium to fine
sediment habitats
8km? zone
— Rocky reef and large
= boulder habitats .
—= Cable with rock berm (0.3m)
—= & concrete matressing at
— Cable 120m intervals

Wave Hub 500m Exclusion
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BRUV system survey - design

Wave Hub
Study Area

; Cable Route
= “.. Study Area

s 25-45m
= Cable depth

Wave Hub Zone

5Km




BRUV system survey - design
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Unfortunately the Wave Hub test site stayed as
pictured here:

* No permanent devices were deployed during our
survey period 2011-2014/15




Opportunity to reflect on the BRUV method and
survey design




Opportunity to reflect on the BRUV method and
survey design

BRUV method:

* 297 deployments over 5 years
67% (198) provided 30 minutes footage of acceptable quality
» Bad visibility and technical failures
» Improved with experience -
= * Weather was the determining factor in sample size
= > Access to site =

* Video footage analysis is time consuming ==
* Provides stored record for further/future analyses =S




Opportunity to reflect on the BRUV method and
survey design

Survey design:

* Given the variation observed, what sample sizes are required to

detect change with reasonable power?
 How did the survey design perform in these respects?

| » Performed power analyses using overall species richness (S) & [
~~ relatively abundance for fish (Nmax) =

» Two-sample t-test power analyses with 0.05 confidence level &=
(Only presenting Wave Hub study site data) ==




Power analysis results:

Wave Hub site (combined years) POWER =0.8 a = 0.05

Species richness:
 20% change (+ ~1 species) = 100 samples (50 per group)
 40% change (+ ~2 species) = 30 samples (15 per group)

= Fish relative abundance:

Performance varies with metric

but what level of change is meaningful?

BRUV survey performance:

— 91 samples (42 treatment, 49 reference)

= » Potential to detect ~22%> change in richness
= » Potential to detect ~¥38%> change in abundance




Species richness
by year

Wave Hub
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Species richness

by year (power)
Wave Hub
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Fish abundance
by year
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Fish abundance

by year (power)
Wave Hub

A ) ? o A e 0.80. .

0.75-

20%

Potential to under- or over- estimate sample size
required for a survey when using one years data

~90-340 samples

per group

>

200 300
Sample size (for both groups)




Summary

 BRUV demonstrated its value to gather epi-benthic
species data in a highly dynamic marine environment

» Suitable tool for pre- or post- monitoring of MRED
installations
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* On reflection of the BRUV survey design at the Wave
Hub test site:
» The ability to detect change varied with the metric used

» High annual variation suggest caution should be taken
when using single year data to inform sampling effort
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Thank you. Any questions?




BRUV footage from Billia Croo site
(courtesy of CEFOW project survey)




Power analysis results:

Cable Route site (combined years) POWER =0.8 a =0.05

Species richness:
* 20% change (£ ~1.5 species) =76 samples (38 per group)

* 40% change (+ ~3 species) = 20 samples (10 per group)
w Fish relative abundance:
e 20% change (+ ~2 indivs) = 150 samples (75 per group) |
= * 40% change (+ ~4 indivs) = 40 samples (20 per group)

- BRUV Survey performance:
* 107 samples (55 treatment, 52 reference)
» Potential to detect ~17%> change in richness

> Potential to detect ~25%> change in abundance -




