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Dear Dr Johnston,
RECALL OF PUBLISHED WORK – “Seagrass on the brink…” (Evans et al 2018)
INCAUTIOUS LANGUAGE LEADING TO UNSUBSTANTIATED CLAIMS
The Boat Owners Association of NSW Inc. (BOA) hereby enlists your help to effect a recall of
the paper entitled “Seagrass on the brink: Decline of threatened seagrass Posidonia
australis continues following protection”, published to PLOS One on 6 April 2018 (Pone Ref:
0190370).
In issuing this call, we cite a series of factual inaccuracies which, if left unaddressed, risk
considerable damage to the reputation of both the Evolution and Ecology Research Centre and
the School of Biological, Earth and Environmental Sciences.
Although BOA had already become aware of the published work, our more recent attention
has been drawn to it by way of an article published in Sydney’s Sunday Telegraph on 30
September 2018 (see Attachment A). As you will read in that article, there is a closing
paragraph stating “A recent study found Sydney Harbour lost 40 per cent of its seagrass
meadows between 2009 and 2014.”
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The reference to the “40 per cent” figure and the “2009 and 2014” timeframe gave strong
indication the journalist was citing Evans et al 2018. On making suitable enquiries, BOA was
able to confirm that this was indeed the case, but it remains unclear whether the prompt for
him to use this reference came from UNSW or DPI – Fisheries, or from somewhere else.
The matter of who prompted the journalist in this way is of no direct relevance here. The
matter at hand is the ease with which Evans et al 2018 is able to lend an air of authenticity to
such a dramatically false assertion. It does this through repeated use of incautious language
which in many instances does not reflect the study’s own findings, let alone the observed
reality as measured by other means.
As we bring our case for the recall of this paper, our effort is directed only toward the
paper’s major flaws, and is in no way to be regarded an exhaustive critique.
In order to understand why someone has prompted the journalist to make the statement,
and in order for the journalist to identify in Evans et al 2018 a reasonable basis for making the
statement, it is helpful to review the relevant language used. When reproducing the text
from Evans et al 2018, it will be shown in red.

Balgowlah study site, and the Sydney Harbour findings
Abstract: In the iconic Sydney Harbour, our analyses suggest that P. australis meadows are
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declining at an average rate greater than 10% yr , exceeding the global rate of seagrass decline.
Highlighting these alarming declines across the study region should serve as means to prioritise
management action and review the effectiveness of legislative listing as a method to limit impacts at
an ecosystem level.

Results: The greatest declines were observed in Sydney Harbour, in which 40% of the total meadow
area (1.12 ha) was lost between March 2010 and September 2014.

Discussion: Our analysis of high resolution aerial photography demonstrates that seagrass meadows
dominated by Posidonia australis underwent consistent declines in southeastern Australia between
2009–14, with a maximum estimate of 40% loss of habitat across five endangered estuaries. These
declines are alarmingly rapid, occurring over a very short time-frame (five years between 2009–2014).
In the most extreme case, our study estimates that meadows of P. australis in Sydney Harbour are
declining at an average rate greater than 10% per year, exceeding the global rate of seagrass
decline.
Considering our observations of declines between 1–40% in area have occurred since the species
has been listed as endangered, the future of these meadows is of immediate concern.
The most alarming declines of P. australis over the past five years have occurred within Sydney
Harbour at Balgowlah (a loss of 46.1%) and Manly Wharf (a loss of 36.6%). At both sites, bare sand
‘blowouts’ from boat moorings created substantial meadow fragmentation, which resulted in the rapid
decline of remaining seagrass patches. This is assumed to be primarily the result of sediment
destabilisation caused by boat mooring chains scouring the sediment with each wind direction
change.

The above paragraphs clearly invite a high sense of panic, with repeated and special
attention drawn to “40 % loss” in Sydney Harbour (this being the estuary returning the
greatest reported loss). On reading this, it is entirely understandable why the journalist
wrote what he wrote. Except what he wrote was totally incorrect.
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The result attributed to “Sydney Harbour” derives only from two study sites. These two
study sites – “Balgowlah” and “Manly Wharf” – account for 2.8 ha of seagrass area on the
mathematics provided by Evans et al 2018. This is only a small sample when considering the
findings of West & Williams 2008 - that the overall seagrass coverage in the Sydney Harbor
estuary had been relatively stable at around 50 ha for the 30 years to 2008.
But even if the two small sites were a reliable proxy for the estuary as a whole, it is of critical
importance to present the work in a way that permits interrogation of the conclusions drawn
by its authors. Evans et al 2018 does not do this. The images for the site returning the largest
reported loss (Balgowlah, at 46.1%) are not presented for scrutiny. But a half-hour
interrogation of the satellite image archive held by Google Earth (GE) reveals the following
for the Balgowlah site:
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With respect to image selection, Evans et al 2018 noted: Change in meadow area was calculated
using the first and last available images for each site.

Adopting this same approach with the GE archive, the respective comparisons are 17
October 2002, and 6 December 2017 (a period just shy of 15 years).
Area calculation by digital polygon reveals seagrass coverage of 0.7 ha in 2002, doubling to
1.4 ha in 2017. While this assessment of these images makes no attempt to apportion the
growth by genus, the images prima facie seriously discredit the core assertions of Evans et al
2018 that the Sydney Harbour meadows dominated by Posidonia australis are declining at a
rate of 10% per year, and that boating-related impacts are the cause of this decline.
The GE evidence indicates the degree of meadow fragmentation (which is sometimes high,
and sometimes low) has nothing at all to do with recreational boating or mooring impacts at
the Balgowlah site. As can be seen in both photos, the seagrass area is bounded to the east by
a north-south linear drop-off. The seagrass favours the shallower water to the west of this
point – water that is too shallow to host moorings.
The GE archive is a valuable database as it contains 58 images for the period bounded by the
two reproduced here. In 37 of these images (or 64% of the sample), recreational boats can be
seen visiting the nearby Manly Cove West area where they are riding at anchor or making
use of courtesy moorings. This detail tells us the GE archive had a reasonable chance of
capturing boats at anchor within the Balgowlah site. Yet not a single image in the GE archive
shows a boat at anchor here. This is easily explained as the water is too shallow most of the
time and there is no beach for easy access to the shore.
The Evans et al 2018 claim that this site suffers “bare sand blowouts from boat moorings” simply
does not accord with the facts. Apart from the row of four moorings running along the edge
of the meadow at the drop-off (with only three of these in use for most of the 15-year
period), the meadow is shown to be clear of all boating activity for all images except the first
(which shows one additional mooring to the west). This demonstrates that the seagrass
abundance (whether shown to increase over this 15-year period, or decrease as reported in
Evans et al 2018) is driven by factors unrelated to boating.
Discussion: Similar impacts from boating infrastructure and activity were evident within meadows
of P. australis in Lake Macquarie and Pittwater.

The context around the above comment clearly intends the reader to apprehend the view
that the aforementioned reported losses for the Sydney Harbour sites (including the 46.1%
for Balgowlah) are attributed to “boating infrastructure and activity”.
Even at the Manly Wharf study site, where there is no disputing the fact that conventional
block and chain moorings have historically impacted seagrass cover through radial scour,
Evans et al 2018 could have used more caution when attributing cause of any recent losses or
so-called “blowouts”. Due consideration of the gains and losses at the nearby Balgowlah site
– in the absence of recreational boating and infrastructure – invites discussion of seasonal impacts
and other processes in play, such as the adjacent high-energy commuter ferry services, and
shock events arising from high nutrient load and associated phytoplankton blooms.
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Pittwater study sites, and a closer examination of the findings
The first thing to note here is that in choosing the Barrenjoey meadow, the study sees only a
portion of the seagrass in Pittwater. And by choosing the three impacted subsets of this
meadow, the study sees only a portion of this meadow. Accordingly, no claim can be made
that the findings of the study are representative of the meadow, let alone representative of the
seagrass status in Pittwater. Yet such claims are made in Evans et al 2018.
Results: The total decline in Pittwater was 3.8% (2.2 ha).
The above claim invites the interpretation that Evans et al 2018 has measured a loss of 3.8% in
Pittwater. But if a loss of 2.2 ha equates to 3.8%, the study was only sampling 57 ha (after
due allowance for the rounding from 2.17 that produces the 2.2 ha figure). Although highly
variable year-on-year due to natural changes along its 1.7 km western flank, the Barrenjoey
meadow typically measures ~80 ha. The study therefore only sampled ~70% of this meadow,
and was blind to all other seagrass areas in Pittwater. Accordingly, after carefully noting
that the study was preferentially skewed to sample only those subsets with exposure to
human activity and impact, the above claim would have more accurately read: “The net loss
calculated for the three study sites within the Barrenjoey meadow was …”
Discussion: While boat moorings were also a major contributor to declines within Pittwater, there was
evidence of additional removal via propeller damage, particularly within the meadow at Seaplane
Wharf, which lost a total of 4.1% (~1 ha). Scouring from propellers removes seagrass leaves and
rhizomes from narrow strips (up to 50 cm) that are often hundreds of metres in length. These tracks
often become natural channels for incoming and outgoing tides, preventing seagrass from
recolonising within the tracks and accelerating meadow decline.

The above remark is the only observation by Evans et al 2018 with respect to loss causation at
the Pittwater sites. To appreciate the serious misdirection caused by this language, it is
helpful to examine the included “Figure S1”:
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As far as we can determine, the three study sites (which are all drawn from the one
meadow), are centred on the areas of highest human activity. The inlaid box “B” provides
the best indication of the limits of each sample site. The northern site “Barrenjoey Head”
(BH) abuts and is separated from the central site “Seaplane Wharf” (SW) by a horizontal line
that is just visible in the image. The southern site “Palm Beach Ferry” (PB) is separated from
the other two, and has a northern limit governed by another horizontal line. Using the
mathematics supplied by Evans et al 2018, BH covers 17.7 ha, SW covers 25.1 ha, and PB
covers 14.5 ha. These proportions seem to tally with Figure S1 B.
For the purposes of interpretation, it is important to note that the further inlaid boxes “C”,
“D” and “E” do not purport to show the limits of the study areas, but are used to simply
draw attention to findings. Assessment of the findings is aided by the use of three colours:
red, orange, and pale orange.

A closer examination of the inlaid Box D (shown above) suggests that, rather than confining
commentary to demonstrably unfounded warnings about “alarming declines of 10% per year
due to boating infrastructure and activity”, the authors could have instead used their body of
work as a basis for heralding two important discoveries.
The first important discovery is the observed resilience of Posidonia australis as confirmed
by the pale orange shading in Box D. The area in question is the highly-trafficked approach
to the wharf, and losses here are undeniably related – to some extent – to the commercial
and recreational activity making use of the wharf. But within the narrow 5-year window,
Evans et al 2018 shows that Posidonia australis can regenerate at an impressive rate,
notwithstanding continuation of the very same human forces that are likely to have
contributed to prior losses. As can be seen in Box D, there are two significant regrowth areas
– one of which measures 30m by 30m.
This discovery is at odds with the popular wisdom, such as was expressed by Meehan &
West 2000 where it was concluded: “The ability of Posidonia australis to recover from habitat
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fragmentation is considered extremely low given its slow rate of growth. The rate of revegetation of
bare patches in southeast Australia was estimated to be approximately 8.4cm per decade”.
The Evans et al 2018 findings are therefore clearly noteworthy in this context, yet the authors
choose to make no mention of this regrowth. The only mention of regrowth at the Pittwater
study sites is made with respect to the western (deep water) edge of the BH site, where the
authors say: The apparent meadow expansion at Barrenjoey Head in Pittwater was estimated at
approximately 0.5% growth (0.08 ha) per year. This is a positive sign that may be a result of relatively
few boat moorings in this location.

This remark appears to betray an apprehended bias, where the prospect of any “good news”
outcome for Posidonia australis can only be countenanced in the absence of boating activity.
The second important discovery relates to a reasoned assessment of the agents of loss.

Largest contiguous loss area

As already noted, Evans et al 2018 speaks of a “4.1%” decline recorded for the SW site, and
then cites “boat moorings and propeller damage” as “major contributors” to this loss. But as
highlighted above, the imagery presented at Figure S1 B and D demonstrates that any losses
at SW due to the lineal scarring associated with propeller damage account for only a minor
fraction of the recorded losses (shown in red).
That is, the areas that combine to make up the reported 1.03 ha loss are broader, and more
natural in appearance, with the most significant of these located 170m south of the seaplane
wharf, well clear of the active lanes supporting commercial and recreational use of this
regionally-significant hub. This largest single loss area is also located at the shoreline. In a
study such as this, it is reasonable to expect that some consideration would be given to the
shoreline’s exposure to the high-energy erosional events - events that arise when the high degree
of fetch developed during storm activity coincides with dead low tide. The ragged shoreline edge of
the Barrenjoey meadow carries this characteristic for precisely this reason.
When considering the Barrenjoey meadow on the whole, as opposed to skewing scrutiny
toward the impacted subsets, the BOA has determined that the aggregated boating-related
activity causes an impact to less than four one-hundredths of one per cent of the meadow
(GE Image date: 7 July 2014).
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Alternate headline findings available to Evans et al 2018
Abstract: Our results demonstrate that seagrass meadows dominated by P. australis underwent
declines of ~ 2–40% total area at 11 out of 14 study sites between 2009 and 2014. In the iconic
Sydney Harbour, our analyses suggest that P. australis meadows are declining at an average rate
-1
greater than 10% yr , exceeding the global rate of seagrass decline.

As can be seen from the headline summary above, the language intends to convey that in
almost all cases (“11 out of 14”) there is a serious decline (“~2 – 40%”), which in subsequent
paragraphs is described as “alarming” on no fewer than three occasions.
But the results don’t actually support this “11 out of 14” claim. In making this claim, it
appears the authors have misread the 0.2% result for Gunnamatta Bay (GB) as 2.0%.

Mindful of the fact that designation of genus from aerial photos is a somewhat artful
process, with other factors influencing accuracy, such as variable substrate and
shade/shadow/reflection/refraction conditions, some allowance for a margin of error might
have been scientifically prudent when assessing the results.
We have included a ±5.4% margin of error band and shown this as a green overlay across
the Figure 4 results chart. When a margin of error of this order is applied, readers can see
that half of the study sites returned measurements that fall within this band, and half return
measurements warranting closer scrutiny.
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Of the “7 out of 14” that warrant closer scrutiny, three sites stand out and heavily influence
the overall determinations of reported seagrass loss. In descending order of importance,
these are Balgowlah (BG), Manly Wharf (MW), and Burraneer Bay (BB).
Balgowlah (BG) “46.1% loss”
As noted above, Evans et al 2018 does not make the relevant images available for scrutiny.
However, with the high concern able to be generated by the reports of 46.1% loss, and a loss
rate of greater than 10% per year, BOA’s half-hour interrogation of the Google Earth satellite
image database reassuringly confirms that such alarming reports do not tally with this
evidence. BOA is unable to identify the source of this discrepancy, but suspects there was a
significant edge effect in play, arising from a shock to the system.
Manly Wharf (MW) “36.6% loss”

MW November 2009

MW September 2014

As already listed, consideration of loss causation at MW is confined by Evans et al 2018 to
boat mooring “blowouts” and so-called “runaway fragmentation” caused by these. Yet as we
note above, within the red highlighted area (added by us), a significant majority of the loss
recorded by Evans et al 2018 falls within the shallows unoccupied by moorings.
The images cited by Evans et al 2018 appear to capture the impact of another process in play
– one that suggests “blaming the boats” lacks scientific rigour. If another process was in play
to the extent that it caused this appreciable loss at the near-shore location, it is reasonable to
conclude that this same process might have helped to thin the coverage elsewhere in the
study site.
A cursory consultation of the BOM’s Severe Storms Archive reveals that just 3 months after the
baseline photo used by Evans et al 2018, northern Sydney was lashed for three days by a one
in ten-year event with local falls exceeding 70mm/hour at times (BOM Event ID: 23765).
Given the MW location’s known susceptibility to fetch (with its associated thrashing of the
estuary floor at low tide) whenever the storm gales have a southerly component, it seems
the seagrass here might have suffered a shock loss. A test of this hypothesis through due
scrutiny of the high-res imagery available to Evans et al 2018 appears to represent a missed
opportunity for an instructive contribution from the authors.
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Burraneer Bay (BB) “27.5% loss”
The third of the reported “high-loss” areas is Burraneer Bay (BB) in Port Hacking:

BB June 2010

BB September 2014

Results: The greatest meadow loss (of the Port Hacking sites) was within Burraneer Bay (- 0.81
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ha), which also shows the most rapid rate of decline, estimated at over 7% yr . This site appears
mostly unaffected by boat moorings and propeller scars, and instead suggests evidence of increased
sedimentation within the meadow; with the number of patches rapidly decreasing from 129 in 2010 to
just 28 in 2014.

Discussion: In Port Hacking, we recorded a 27.5% decline in one site (Burraneer Bay) since early
2010, which appears to be the result of sediment movement within the estuary. The rapid
accumulation of sediment within a meadow can smother seagrass shoots. While the total volume of
sediment within Port Hacking is thought to remain relatively constant, there is a continuous
redistribution of sediments within the estuary as it attempts to reach equilibrium following numerous
anthropogenic disturbances since the 1900s. Increased sediment influxes can also be the result of
dredging, flooding and poor catchment management following land clearing, and have been known to
smother seagrasses in Hervey Bay and Moreton Bay in north-eastern Australia.

When recording an appreciable loss within a short timeframe and in the absence of boating
impacts - as is conceded here for BB - Evans et al 2018 demonstrates a willingness to consider
and credit other agents of change, such as the ambulatory nature of the estuary floor. The
mindset that suggests these natural agents of change are non-existent or of lesser importance
at other sites - simply because those other sites also happen to host boating activity - compromises
the value of any effort to which that mindset is applied.

Importance of the recall of Evans et al 2018
In a political landscape where the public and ministers of the Crown are increasingly being
encouraged to “trust the science” (without necessarily finding the time to read it), a higher
standard of care is demanded of our academic institutions. As is self-evident by Attachment
A, the issues canvassed in Evans et al 2018 are topical and ministers of the Crown are entitled
to, and must have, reliable information.
Repeated use of the subjectives “alarming” and “extreme” no doubt has its place in science,
but only when such use has survived suitably rigorous peer review. As scientists, our
collective failure to have the peer review process meet minimum standards undermines the
confidence the community places in our institutions and researchers.
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The BOA has no knowledge of the brief that was issued when the Evans et al 2018 study was
commissioned. If it was to generate a sense of alarm about seagrass loss, and to somehow
displace West & Williams 2008 as the authoritative study with respect to seagrass status in
Sydney Harbour (a paper that is conspicuous by its absence from the list of 55 references
consulted by Evans et al 2018), then Attachment A appears to demonstrate it is on its way to
achieving this end.
If, on the other hand, it was commissioned to dispassionately advance the knowledge in this
field of study, its failure to do this must be acknowledged by its immediate recall.
The BOA recognises the importance of our seagrass meadows, including the endangered
populations of Posidonia australis, and is committed to working with authorities to help
manage and limit impacts where boating activities and seagrass coexist. Our efforts to make
meaningful progress in this space however, are not assisted by the production and
dissemination of unreliable commentaries parading as science.
We are currently in the process of developing protocols with RMS to eliminate the practice
of “block creep” – an unintended consequence of swing mooring maintenance that, if
managed according to the new standard we are developing, has the potential to broadly
halve the impact of swing moorings in seagrass. We would be pleased to involve UNSW
with this work in due course as a collaborative exercise demonstrating how verifiable
environmental gains can be secured without causing the social upheaval associated with the
re-ordering of our historic and cultural use of the harbour and other urban anchorages.
In the meantime, we ask that any further work by the E&ERC and the BEES in this area be
encouraged to maintain a sense of perspective. As mentioned, the aggregation of all of the
human impacts on the Barrenjoey meadow amounts to less than four one-hundredths of one
per cent. And in other areas, like Balgowlah, where Posidonia australis may have receded only
to be replaced with other seagrass genera, the very presence of other genera would appear
to eliminate mechanical impacts of boating as the cause of the Posidonia’s decline.
Sincerely,
BOAT OWNERS ASSOCIATION OF NSW INC.

MITCH GEDDES
Director, Ecosystems Research
Member, RMS EFM Placement Committee 2013
Member, RMS Mooring Reform CRG 2018
glades.bay@bigpond.com - 0412 894 304
encl.

Attachment A - Sunday Telegraph article 30 September 2018
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ATTACHMENT A
Sunday Telegraph 30 September 2018
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