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Summary
A compact high definition underwater video camera was fitted to a pole and deployed 1.5 metres below the
surface from an inflatable dinghy, which was allowed to drift downwind over inshore eelgrass beds in
Studland Bay. Video was shot in five passes over a total linear distance of 300 metres. The resulting videos
are publicly available on YouTube, and they, and still images extracted from them, are discussed here.
The results show thriving eelgrass at an estimated 90+% coverage, and provide photographic groundtruthing for aerial images which are reported elsewhere. They do not support allegations of fragmentation
and loss of eelgrass habitat for seahorses, and raise serious questions about the accuracy of such reports.
The evidence they give shows that the eelgrass in the area is not “highly sensitive” to pressures from
recreational vessel anchoring. Assertions that damage to a “rhizome mat” causes progressive erosion of
the eelgrass beds do not find any support in the photographic evidence, and the apparent good health and
ongoing expansion of the eelgrass in the area suggest it is in “Favourable Condition”. The images give
good views of the seabed in places, and no holes or depressions attributable to anchor effects are visible,
suggesting that any such effects are reversible.
The relatively low cost and ease of use of such equipment should facilitate the collection of evidence in
shallow waters by professional and amateur alike, and hopefully actual evidence can now displace
assertion and speculation in the context of shallow marine environments.

1.1 Introduction: General
The Marine Conservation Zone (MCZ) programme which is being rolled out in the UK can potentially lead
to conflicting interests between conservation and leisure use of coastal waters. This is particularly the case
with eelgrass (the seagrass Zostera marina) which grows on sandy and mixed sandy seabeds in shallow,
reasonably sheltered waters, which are exactly the same conditions which make for good, safe anchorages
for recreational boats. Many of the most popular and well-used anchorages do indeed have eelgrass beds
present, and the seagrass habitat is one of the features designated for protection in the MCZ programme.
This has led to conflicting claims, by conservationists and certain government agencies on the one hand,
that recreational boating activities, particularly anchoring, causes significant long term damage to the
eelgrass habitat, while boating and local interests claim that eelgrass beds continue to flourish and expand
even in the presence of anchoring. Actual evidence is surprisingly scarce, perhaps because of the cost of
dived survey work, or of specialist survey vessels employing techniques such as side-scan sonar or towed
video sled, and the absence of evidence can lead to mistrust and suspicion, as well as the possibility of
scarce resources being wasted on inappropriate and ineffective conservation measures.
The recent availability of small high performance compact underwater cameras such as the Go Pro or the
Nikon underwater range opens up the possibility of simple, low cost monitoring of the underwater habitat
becoming available to a wide range of people, and this paper describes an initial such survey in part of
Studland Bay.

1.2 Introduction: Studland Bay
A study carried out by Seastar Survey Ltd (1) conducted methodical dived surveys in the central anchoring
area over a two year period. In October 2011, that area was found to have dense eelgrass at 55%
coverage with an average shoot density of 208 shoots per sq metre, which the report said was “typical for
the wider Weymouth and Portland area”. Full details of the observations are given in the Dive Logs in the
Appendix of that report. It should be noted that the surveys were carried out in the months of April and
September or October, when annual leaf-shed means the eelgrass would not have its full summer
complement of leaves.
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The study compared the eelgrass in a voluntary no-anchor zone (VNAZ) and a control zone (CTZ) in which
anchoring continued. The key finding in the detailed 70-page report released in July 2012 is that
“Currently, based on the quantitative data collected over two years, there is no consistent evidence of
differences in seagrass health between the VNAZ and CTZ”
– and – “There is therefore no consistent evidence of boat anchoring impacting the seagrass habitat at
Studland Bay.”
The report did state that the seabed in the CTZ had more undulations than in the VNAZ.
The VNAZ was located further out to sea than the study area of this survey, its nearest point being about
100 m north-east of the start of Pass 3 (see Fig 2, below). That study gives a definitive, and reasonably
favourable, picture of the eelgrass habitat in that area. The underwater video survey described in the
present report therefore concentrates on areas closer inshore, for which less information has hitherto been
available.
There is one single published study which refers to anchoring impacts on Zostera marina in Studland
Bay,by Collins et al (2010) (2). That study was mainly concerned with the physical and biological properties
of the sediment under bare patches of seabed compared with adjacent areas within the seagrass bed. It is
not in fact clearly shown that any of the patches studied were actually the result of anchoring events. The
paper advanced an hypothesis that disruption of the “rhizome mat” paved the way for an undercutting of
the adjacent mat by crab and wave action, thus progressively expanding the area of the scar, and this
hypothesis has been cited by others as a potential cause of irreversible damage to the eelgrass beds
following an anchoring event – what might be called the “Rhizome Mat Speculation”.
If true, and the rate of expansion exceeded the rate of regrowth of the eelgrass, then it would be expected
that any scars would steadily expand in size as time passed. If on the other hand the passage of the years
shows scar expansion not to be taking place, then the Rhizome Mat Speculation would not be supported by
the evidence, and the hypothesis would be shown to be invalid, at least at that location.
Historic aerial images of Studland Bay are available, and compilations of these have been published by the
present author (http://boatownersresponse.org.uk/aerial-images/ (3) and
http://boatownersresponse.org.uk/Aerial-1972-2011.pdf (4)). These appear to show consolidation and
expansion of the eelgrass beds in the Bay, with gaps in the eelgrass becoming fewer and smaller, the
opposite of the prediction of the Rhizome Mat Speculation. One of the objectives of the present survey was
to provide photographic ground-truthing for the aerial images, to establish whether the darker vegetated
areas in the aerial pictures are in fact eelgrass. The video images should also give information on any
scars present.
In addition to evidence-based studies, certain assertions have been made about the possible impacts of
anchoring on eelgrass. One conservation organisation continually claims that the eelgrass habitat in
Studland Bay is so diminished that it can no longer support spiny seahorses. These claims are made
without presenting any plausible evidence, and despite aerial survey evidence showing the eelgrass habitat
to have actually increased over the years. The present video survey will shed some light on this paradox.
A second assertion, which is very significant in the context of MCZ’s, is contained within a Defra document
known as the MB0102 Sensitivity Matrix (5) . This asserts that eelgrass is “Highly Sensitive” to physical
abrasion, and is used by Natural England in their formal “Advice” on the subject of eelgrass sensitivity to
recreational anchoring pressures.
Close examination of the document shows this sensitivity assessment is based solely on the “expert
opinion” of an anonymous group of unidentified “experts” who did not actually cite any evidence in support
of their opinion. It is simply an assertion, and one which runs counter to the findings of several papers in
the scientific literature, as is spelled out in detail in a paper by the present author (6) .
The wider report by Tillin, Hull and Tyler-Walters clearly sets out the expected consequences of different
degrees of sensitivity to applied pressures (ref. 5 pp 25-26), and we report below the extent to which the
actual video photographic observations of the eelgrass beds match the expected consequences of the
asserted “High Sensitivity” to anchoring pressures.
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2. Method:
The videos were made by mounting a compact high definition
underwater camera on a pole, which was held over the side of a
small inflatable boat so that the camera lens was about 1.5
metres below the surface. Traverses over the seabed were made
by allowing the boat to drift downwind.
The camera was a Nikon Coolpix AW120 compact camera,
measuring 108x69x24 mm and weighing 214 g. The lens was
used at wide-angle setting, 24mm focal length at 35mm
equivalent, in autofocus mode. (It should be noted that
underwater refraction at the plane glass lens window has a
magnifying effect of about 1.3x). Image size was 1920 x 1080
pixels at 25 fps. The camera could record GPS location data,
which was enabled.
The pole was a telescopic photographic monopod with pan and
tilt head, extended to a length of 1.8 metres, to which the camera
was fixed by its tripod mounting socket. The boat used was a 2.3
m inflatable dinghy, normally used as the tender to the author’s
sailing boat, and the camera and pole were hand-held over the
side of the boat so that the camera was about 1.5 m below the
surface pointing backwards to the direction of travel with the axis
of the lens oriented approximately 50o below the horizontal, or
40o above the downward vertical.
For this study, run locations were chosen to be relatively close
inshore, in order to provide ground-truthing for the inshore edge
of the eelgrass beds, and also to cover the area in which
seahorse studies have been carried, out as reported by local
observers on the beach.
To avoid the possibility of selective sampling during a run, the
dinghy was taken under outboard motor to suitable starting
points, the motor turned off, the camera started in video mode
and lowered on its pole, and the dinghy allowed to drift downwind
for a suitable time, with no steering applied. The breeze was
light, and the dinghy drifted at up to about 0.4 m/s, or 0.8 knots. It
was found most convenient for both operator and camera to face
Fig. 1. Camera and pole
backward from the direction of travel during a run. At the end of a
run, the camera was retrieved, the recording halted, and a
still image or a short video clip taken to give the location of the run end. (Run 3 was terminated early to
avoid collision with a nearby anchored boat, and no end of run image was taken as time did not allow. The
end position was estimated by comparison with the speed and direction of other runs).
The resulting videos were uploaded onto YouTube, and still images extracted for further analysis.

3. Results:
The locations of the various runs or passes are shown in Fig 2, which is based on the 2009 Google Earth
aerial image of Studland bay. Note that the large bare patches in the aerial image are caused by the
ground chains of the mooring buoys in the Bay. This is a well-known effect of limited and stable extent, and
not connected with anchoring.
The start and end points, taken from the camera GPS data and plotted on the Google Earth, map, are
shown by the yellow pins, which have been joined by straight lines. The links to the corresponding
YouTube videos are given: these may be viewed full screen if desired.
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Fig 2. Location of the five video runs and the VNAZ. GPS coordinates are listed in Appendix 1

VNAZ

The underwater videos commenced at the yellow pins marked with the pass
number, eg 2, and finished at eg pin 2A. The yellow lines join the two points. The
videos may be viewed at the following (clickable) YouTube links:

Pass 1, https://youtu.be/HJwFicucaHw
Pass 2, https://youtu.be/CNX00jizWE0
Pass 3, https://youtu.be/wTZqPi3ieJM
Pass 4, https://youtu.be/Xnfs-d-0Aj4
Pass 5, https://youtu.be/EiXItx3hFbE
Readers are strongly encouraged to view the videos.
Further information to set the videos into context is as follows:
The runs were conducted on July 18th 2016, between 1430 and 1500 hrs BST. Weather sunny with a light
breeze, the sea surface was lightly rippled and water clarity good in Studland Bay terms, although less
clear on the inshore Pass 2. Low tide was at 1607, so the runs were about an hour and a quarter before
low water. Tidal range was 1.0 m, mid way between neaps and springs, and predicted tidal height at the
time was 1.3 to 1.2 m above chart datum.
Further details are given in Table 1, including the predicted water depth from the tidal height above
soundings reported on a Navionics navigational chart, and also water depth derived from image data as
described in Appendix 2. From this is derived the width of the image field at the seabed, also described in
Appendix 2, which allows estimates of the size of features within the images. These are approximations,
and in some runs the depth varied along the run.
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Table 1:

Pass

1

2

3

4

5

Run length, m *

50

70

38(est)

83

60

Run time, s

164

198

86

196

142

Speed, m/s

0.31

0.35

0.42

0.42

Water depth, m (Chart)

2.9

3.2

2.6

1.9

Water depth, m (Image)

2.5-3.0

2.5

2.5-2.7

2.5-3.0

2.0-2.5

Image field width, cm**

100

85

95

100

65

* run length and time actually underwater
** estimated width of image field from left to right border at seabed level

3.1 Results: observations from videos
Examination of the videos shows that abundant eelgrass is growing throughout all five passes, which
cover a total distance of 300 metres of seabed. It has not proved possible to make quantitative
measurements from the images as the density of growth obscures details: frequently the actual seabed is
not visible. However a recognised measure of seagrass health is the percentage cover: estimates of
percentage cover were given in the Seastar Survey study (1), p25, which followed the widely used
methodology of Short et al (2006) (7). This requires the observer (who may be a diver) to estimate the
percentage cover by reference to a set of standard photographs. It is possible to do this comparison with
the videos: the standard photo guide is reproduced on the next page, and assuming the quadrats in the
guide photos are 50x50 cm, the areas shown are similar to the seabed areas shown in the videos. Based
on this, the author’s estimates for the five passes are:
Pass 1:

95+%

Pass 2:

100%

Pass 3:

95+%

Pass 4:

90+%

Pass 5:

90%

(It should be noted that the photo guide shows a significant proportion of bare seabed even at the 95%
(and by extrapolation, at 100%) coverage. This is presumably because eelgrass leaves, which are 0.5 to 1
metre long, spread upward and outward from the basal sheath,4 or 5 leaves per shoot, 12 or 16 per plant,
rather as the branches and leaves of a tree do from the trunk. Closest viable spacing of the leaves well
above the seabed will leaves gaps between the basal sheaths at seabed level - just as the trunks of trees
are spaced well apart in a wood. So some bare seabed is to be expected at the closest viable packing).
The videos show eelgrass flowering structures to be present, and a variety of other species associated with
the eelgrass, including the white star-like anenomes attached to the leaves, green algae of the Ulva genus,
and plentiful whitish bushy or branched structures which may be Bryozoan colonies. Lugworm casts are
also a common feature on the sandy areas. (Lugworm or blow lug, Arenicola marina).
It is of interest that over the 300 m of seabed imaged in these surveys, there are no holes or depressions
visible in the seabed, no linear features such as might be expected from a dragging anchor, and no
evidence of exposed rhizomes nor edges of a “rhizome mat”.
Some of these features are shown further in section 3.2, in the form of enhanced still images, and their
significance is explored in the discussion section.
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Figure 3
Seagrass percentage cover photo guide
From Short, F.T., McKenzie, L.J., Coles, R.G., Vidler, K.P., Gaeckle, J.L. 2006.
SeagrassNet Manual for Scientific Monitoring of Seagrass Habitat,
Worldwide edition. University of New Hampshire Publication. 75 pp.

3.2 Results: enhanced still images
Still images are useful for studying detail, and were captured from the video files with Nikon’s ViewNX2
Movie Editor software. Image detail was enhanced with Serif PhotoPlus X8 software by applying the
Autolevels function, which normalises image levels in each colour channel, thus taking care of the colour
cast which occurs under water. The result can exaggerate aspects of the image, and a possible overcorrection of colour balance was manually adjusted by increasing the green and cyan components.
An example is given in Figure 4:

Here can be seen the eelgrass flowering structures (fine, regularly spaced, short wispy structures at some
leaf edges), anemones (white star-like objects on the leaves) and whitish fibrous structures, not known to
the author, but which might be bryozoan colonies, perhaps of the Bugula genus. Figure 5, below, shows a
lugworm cast as well as anemones and green algae.
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The mounding around the cast and the spreading sideways of the darker excreted material suggests the
possibility of reconfiguring of the sediment by lugworms, where present.
A set of enhanced still images from Pass 4 may be found in Appendix 3. To provide representative samples
they were captured from the video every 20 seconds (+/- 0.5s).
3.3 Results: Anatomy of a bare patch
Only one bare patch due to action of a mooring buoy chain was captured during the five video runs, and
this was toward the end of Pass 4. The video cut across the edge of the patch, and enhanced still images
appear below in Figure 6. It was not possible to mosaic these together because of changing perspective
effects, so the relation between the five images are indicated by reference letters: feature A is labelled in
image A and also in image B, feature B is labelled in image B and in image C, and so on.

A

Fig.6A

A

B
Fig.6B
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B

C

Fig.6C

C

D

Fig.6D

D

Fig.6E

E
9

E

Fig.6F

The width of the image field in Figures 6A - 6E is about 1 metre, and the distance travelled by the
camera (from top to bottom) between frames A and E was 2.4 metres, from the time between the
frame time stamps multiplied by average drift speed. So images 6A to 6E cover a strip across the
bare patch one metre wide by about three and a half metres long. This patch may be viewed in the
Pass 4 video about 3’ 15” and 3’ 30” ( https://youtu.be/Xnfs-d-0Aj4 ).
The top boundary is reasonably sharp, and the lower one shows a fringe of sparse eelgrass
before it becomes dense again. There is no change in seabed level, no step, no rhizomes nor
“rhizome mat” are visible. Indeed, the concept of a “rhizome mat” in the fringe of sparse eelgrass
is implausible because the plants are too widely spaced to form any sort of mat. (Figs 6D,6E)
The images all show signs of lugworm activity, although the casts have generally been flattened.

4. Discussion
The imaging data, gathered over a total linear length of 300 m of inshore seabed as indicated in
Fig 2, reveal healthy, flourishing eelgrass at high (90+%) percentage coverage. These data inform
several issues connected with Studland Bay as well as more general matters.
4.1 Ground-truthing for aerial images
A set of six aerial images (4), as well as three in an animated sequence (3) appear to show
consolidation of the eelgrass beds in Studland Bay as well as significant expansion of the inshore
edge towards the beach, 22 m between 2005 and 2011. The videos of this present report confirm
that the vegetation in these areas is indeed primarily eelgrass (seagrass Zostera marina) and also
confirm the shorewards expansion. Figures 7 and 8 (next page) show Google Earth images for
2005 and 2009 with yellow pins indicating start and finish of the video runs as explained on p 4. It
will be seen that Pass 2 was over an area which was largely bare sand in 2005, and Pass 5 was
over an area only partially vegetated in 2005.
The areas between the pairs of pins are thus confirmed to contain dense eelgrass in 2016, and
the shoreward expansion is also confirmed.
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Fig 7 Google Earth image from 2005

Fig 8 Google Earth image from 2009

4.2 The Seagrass habitat and seahorses
Modest numbers of spiny seahorses (Hippocampus guttulatus) were recorded in Studland Bay between
2008 and 2010, since when numbers have declined to perhaps just one sighting a year. Many articles have
appeared in the national and local Press, as well as on Facebook, alleging that the decline in numbers is
because the eelgrass habitat has been “destroyed” and “fragmented” by anchoring boats. Our underwater
video survey allows these claims to be tested.
Reports by local observers are that the area studied by divers looking for seahorses is the inshore part of
the moorings area, and a paper by Garrick-Maidment et al (2010) (8) reports the pair of seahorses studied
to have been in an area known as “The Gulley”, which is the linear diagonal bare patch lying just below
pins 1 and 2 in Figs 7 and 8. The surveys were therefore located right in the “seahorse zone”.
The dense eelgrass cover shown by the videos, especially for Passes 1 and 2, indicate the claims of
destroyed or fragmented eelgrass to be untrue. The eelgrass is abundant.

4.3 Is eelgrass sensitive to anchoring pressures?
While larger boats tend to anchor in deeper water farther offshore, it is the author’s experience that many
boats, motor boats and shallow draft sailing boats, do anchor in the inshore areas covered by this study.
The historic aerial images above show boats anchored close inshore, over the intertidal zone, but at lower
states of tide anchoring would occur further out. Fig 9 shows a radar plot taken from the author’s boat on a
busy Saturday afternoon in July 2014 (10), with over 200 vessels present. The plot is overlaid on a map of
the video passes. The radar set’s position
is indicated by the blue X. The set is of
Figure 9
relatively low resolution, especially at close
X
range which is the case here. The dark
areas indicate radar reflections from
vessels. It should be noted that at this
range the dark area will appear larger than
the vessel itself, and where there is more
than one vessel the dark areas can merge
together - it is rather like looking at a
pixellated image in which the pixels (here,
fuzzy dark patches) are bigger than the
objects they are imaging. Shadows along
the shoreline are from features along the
shore. Clearly, there were vessels
anchored in the areas covered by the
survey, although size and number are not
resolved.
Taken together, figures 7 to 10
demonstrate that anchoring has and does
occur in the areas covered by the
underwater video survey.
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It was mentioned on p2 that it has been asserted in the MB0102 Sensitivity Matrix, and incorporated into
Natural England’s formal “advice”, that eelgrass is “highly sensitive” to anchoring pressures. Although the
author strongly contests that assessment (6), the present survey provides actual evidence in what has
hitherto been an evidence-free zone.
In the preamble to the MB0102 document ( (5), pp 25 - 28) Tillin, Hull and Tyler-Walters clearly set out the
expected consequences of different degrees of sensitivity to applied pressures. They state on p28:
High Sensitivity - a feature is assessed as having high sensitivity where the
pressure causes severe or significant mortality of a species population (most
individuals killed). Habitat features are highly sensitive where the pressure
causes severe or significant mortality of key functional or structural species or
those that characterise the habitat, and/or causes changes in the habitat such
that environmental conditions are changed (e.g. the habitat type is changed).
If recovery is possible, the feature is anticipated to take > 10 years to recover
from the impacts caused by the pressure. An example would be a cold water
coral reef, which is highly likely to be demolished by bottom trawling and would
take in excess of a 100 years to recover its original extent and biodiversity.
Medium Sensitivity - features with medium sensitivity are those characterised
by medium resistance and no to low recovery or no to low resistance and
medium to high recovery. A possible example might be a muddy sand
assemblage with some minor structural components that would be damaged
by a single pass of a beam trawl followed by recovery within 2 to 10 years.
Low Sensitivity - features with low sensitivity are those with high resistance
or where recovery from any impacts caused by pressure is rapid, so that the
feature is recovered within two years from cessation of pressure causing
activity. An example would be removal of ephemeral algae (e.g. Ulva) from the
shoreline; species that would typically take 6-12 months to regain their original
cover.
Not Sensitive - features that are ‘not sensitive’ are those where resistance to
the pressure is high where there are no significant mortality of individuals or
changes to the habitat, and where recovery from any impact is complete within
2 years.
Based on the photographic evidence of the extent and health of the eelgrass habitat presented in this
report, eelgrass which has been subjected to anchoring pressures over many years, the “High Sensitivity”
descriptor is clearly highly inappropriate (no severe or significant mortality). Likewise the Medium
Sensitivity descriptor is not supported by the evidence. The situation seems best described by the Low
Sensitivity or by the Not Sensitive categories, but further work would be required to determine which. It is
relevant that there is abundant evidence in the literature that small-scale (<50 cm) disturbance of eelgrass
recovers in time frames much shorter than 2 years, see p 2 of an evidence review by the author (9).

4.4 The Rhizome Mat Speculation
As explained on p2, the “Rhizome Mat Speculation” is an hypothesis that disruption of the “rhizome mat”
formed by the eelgrass paved the way for an undercutting of the adjacent mat by crab and wave action,
thus progressively expanding the area of the scar. Collins et al (2010) (2) report “ a distinct step down (10–
20cm) from the seagrass bed along at least one edge” around what they describe as anchor scars.
Examination of the video evidence presented in this report shows no step down around any of the bare
patches of seabed. Figures 6A to 6F present very clear images of the seabed, with a resolution of 2 - 3 mm
or better, across the width of what may be a mooring chain scar. Lugworm blowholes, fragments of worm
casts, and gentle undulations are discernible, but there is no sign of a step, let alone one of 10 - 20 cm,
and there is no sign of exposed rhizomes.
Along the entire 300 m length of the video runs, there is no sign of a stepped edge, nor indeed of any
depression which might be ascribed to anchor action. Apart from the one large bare patch mentioned, there
is no area of bare seabed more than a few tens of centimetres across: if the progressive erosion suggested
by Collins et al were true, large bare areas would have been expected to develop over the years.
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The absence of a progressive erosion mechanism is also indicated by the aerial photographic evidence
(3,4) which shows no sign of patch expansion over the years, in fact the opposite applies.
We conclude that the “Rhizome Mat Speculation” is just that, a speculation, which is not supported by
evidence, at least in the case of the eelgrass in Studland Bay.

4.5 “Favourable Condition”
As Studland Bay is an MCZ candidate, the question of whether the seagrass habitat is in “favourable
condition” arises: features in less than favourable condition might require management measures. The
definition of favourable condition for this purpose, for a broadscale habitat such as seagrass, is:
“ (i) its extent is stable or increasing; and

(ii) its structures and functions, its quality, and the composition of its characteristic
biological communities are such as to ensure that it remains in a condition which is
healthy and not deteriorating;”
The evidence presented in this report and in the aerial photographs in references (3) and (4) indicates that
the extent of the eelgrass beds in the study area is stable or increasing, and the author suggests that there
is nothing in the photographic evidence of this report to indicate that condition (ii) is not met.

4.6 Anchoring and subtidal sand
As noted in 4.4 above, no depressions nor marks in the seabed which could be ascribed to anchor action
were visible in the videos or still photographs. Since anchoring occurs in the areas studied, and since
anchors must penetrate the seabed to gain a hold, some reconfiguration of the seabed must be taking
place - through wave action, tidal flow, and sedimentation. The evidence of lugworm activity suggests a
further possible mechanism. Any anchor effects on the subtidal sand would seem to be reversible.

4.7 Wider implications
The recent advent of small, highly capable and relatively low cost waterproof cameras is potentially a
game-changer in monitoring the underwater environment. The latest Nikon equivalent of the camera used
in this survey costs less than £200, and some Go Pro models less than £160. A monopod like the one
used as the pole costs less than £20. The camera can be deployed from a small inflatable, a kayak, a RIB
or any other vessel. It should be quite feasible to lash a monopod to a longer pole to give the camera a
submerged depth of 3 or 3.5 m (provided the vessel moves slowly) to allow monitoring of the seabed in 4
to 4.5 m below the surface.
Provided the water is moderately clear, there should now be no excuse failing to collect actual
photographic evidence of the environment in shallow waters. Low cost ongoing monitoring of an
underwater environment should be possible. Amateurs can now collect underwater data in shallow areas,
which could increase participation in marine biology and conservation activities, and also allow the
sceptical to check on the assertions of “experts”, as in this report. Evidence can and should displace
speculation wherever possible.

5. Conclusions
HD video photography was carried out in inshore areas off South Beach, Studland Bay, with the camera
approximately 1.5 m below the surface, covering about 300 m of seabed in total. Examination of the videos
and also still images captured from video showed abundant, healthy eelgrass with percent coverage
estimated to be 90% and greater. The following conclusions are drawn:
● That the inshore edge of the vegetated areas in aerial photographs does indeed consist largely of
eelgrass, confirming the ongoing inshore expansion of the eelgrass beds
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● Allegations that the seagrass habitat, which might support seahorses in that area, is depleted and
fragmented are not supported by the photographic evidence presented in this report. The allegations
appear to be untrue.
● The flourishing eelgrass beds in an area in which anchoring has occurred for decades indicate that the
eelgrass there is not “highly sensitive” to anchoring pressures. Low or no sensitivity better describes the
case according to the protocols of Tillin, Hull and Tyler-Walters (5).
● Examination of the seabed (no steps, holes, exposed rhizomes or expanded “scars”) does not support
the “Rhizome Mat Speculation”, which hypothesises that damage by anchors can expose the “rhizome
mat” leading to its progressive erosion thus expanding bare patches. There is no sign of any such
process.
● The video evidence, combined with aerial photographic evidence, suggests that the eelgrass in the
areas studied is in “Favourable Condition”.
● Where visible, the seabed and sandy patches showed no signs of depressions, marks or grooves which
might be ascribed to anchor action. Any such marks are presumably smoothed by wave, tidal or
sedimentation effects, and possibly bio-engineering (bioturbation) by lugworms.
● The availability of small but highly capable underwater cameras should facilitate evidence collecting in
shallow waters by professional and amateur alike. Evidence can now displace assertion and
speculation.
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Appendix 1: latitude and longitude of video runs

Pass
1
2
3
4
5

Start lat.
N 50d 38m 40.40s
N 50d 38m 39.43s
N 50d 38m 34.00s
N 50d 38m 33.51s
N 50d 38m 35.04s

Start long.
W 1d 56m 37.90s
W 1d 56m 39.53s
W 1d 56m 24.58s
W 1d 56m 28.73s
W 1d 56m 32.35s

End lat.
N 50d 38m 41.88s
N 50d 38m 41.51s
N 50°38'35.33"
N 50d 38m 36.73s
N 50d 38m 37.09s

End long.
W 1d 56m 39.85s
W 1d 56m 41.66s
W 1°56'25.24"
(est.)
W 1d 56m 30.01s
W 1d 56m 34.44s

Appendix 2: estimating image size and distance

The width of the image field at varying distances was determined by videoing an object of known

(8cm) width underwater at various distances from the camera lens, measuring the image width on
the display screen and then by proportion calculating the width of the scene across the full image
field from left to right. The relationship is shown on the chart below, which shows, for example,
that at a distance of 100 cm from the lens, the width of the image field is about 85 cm.

The distance of an eelgrass leaf from the lens was estimated by using the observation that
eelgrass leaves in the area tend to be of a very uniform width. Many were collected and
measured, and were usually between 5 and 6 mm wide, so the mean width was taken as 5.5 mm.
A strip of tape 5.5 mm wide was videoed underwater at various distances from the camera lens,
and its width on the display screen measured for each distance. The relationship between the
measured width on the display screen and the distance from the camera lens is shown by the
curve on the next page. To estimate the distance that an eelgrass leaf was from the lens, firstly a
leaf was selected in the scene which looked typical, not abnormally narrow or wide, and also
oriented flat on (or normal) to the camera. Its approximate distance from the lens was estimated
15

by measuring its width on the display screen and reading off the distance from the curve. If the leaf was
close to the sea bed, then this distance would give an approximation of the depth below the lens.

An alternative rough approximation is obtained when the tops of the eelgrass leaves are seen to be at the
level of the camera in the recorded image. Then, as the length of eelgrass leaves is generally between 50
and 100 cm, the water depth can be assumed to be between 50 and 100 cm below the lens, or 2 to 2.5
metres.
If the highest leaves are clearly below lens level, then their width on the screen can be measures and
their distance estimated as above, and 0.5 to 1 metre added to give the distance of the seabed below the
lens.

Appendix 3: still images from Pass 4
These images, as described in section 3.2, appear below this page, and give enhanced still images taken
from the video at 20s intervals.
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Still images from
Pass 4 taken at the
indicated times into
the run.

40s
15s

60s

100s

80s

120s

140s
160s

180s

200s

(continued) Still images from Pass 4 taken at the
indicated times into the run.
The image at 200s shows part of the bare patch
explored in greater detail on pp 8 - 10.

220s

