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1.0 Introduction 
 

1.1 Background 
 

The Waimakariri District Coastline is used for a variety of activities such as commercial horse 
training, recreational horse riding, jogging and a place for people to walk their dogs. As a 
result of Woodend Beach being a popular multi-use area, there is an increased risk of 
potential user conflict and damage to the coastal environment.  
 

1.2 Northern Pegasus Bay Bylaw 
 

The Northern Pegasus Bay Bylaw (NPBB) was brought into action in August 2016. The 
purpose is to ensure that both the environment and wildlife were not harmed, while still 
allowing everyone to enjoy the Waimakariri District beaches (“Northern Pegasus Bay Bylaw 
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1.4 Study Area 
 

The area of study for this research is the coast managed by the WDC. Woodend Beach, 
located in the Northern Pegasus Bay (NPB) area is the coast where commercial horse 
training is permitted. The exact area along the coast is shown in Figure 1 below.   
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The study area used for this research was located along the Waimakariri District Coastline, 
Canterbury, South Island, New Zealand. The green line represents the 6.4km permitted extent (3.2km 
either side of Accessway)  (Land Information New Zealand, 2015). 
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2.0 Review of Existing Research  

Initial research objectives were established following a review of previous literature in 
related fields - policy and agreements, observational methods, shellfish biota, impacts of 
horses on beaches. 

Gareth Taylor produced a thesis titled ‘Management of Sand Beaches and Protection of 
Shellfish Resources’ (2013). This report was a guiding piece of initial research for this project 
providing the structural framework for further observational study of commercial horse 
training in the NPB area.  

 

2.1 Policy and Agreements 
 
The Commercial Horse Trainers Agreement (CHTA) (2016) was negotiated as a provision for 
horse trainer conduct whilst occupying a public use beach. The NPBB provides overarching 
context regarding management and beach protection strategies. This legislation 
communicates clear expectations regarding safe and responsible beach use for the horse 
trainers and is supplemented by the Implementation Plan.  
 

2.2 Observational Based Methodologies 
 
Yoder and  Symons (2010) discuss the difficulties encountered during behavioural 
observation. Commonly, high quality observational research is attributed to intricate and 
detailed note taking which supplements analysis at a later stage (Clifford, Cope, Gillespie, & 
French, 2016). 
 
Observational studies require positioning oneself without a preemptive bias for research 
authenticity. Gremillion (2013) suggests integrated cultural knowledge and participant 
observation when looking to identify gaps between ideology and practice. The concept of 
Community Based Monitoring (CBM) is a natural progression from Gremillion’s earlier 
recommendation. Despite its merits, problems associated with CBM include inexperience, 
accuracy and community bias (Johnson et al., 2015).  
 

2.3 Shellfish Biology  
 
The National Institute of Water and Atmospheric Research [NIWA] discuss Tuatua burrowing 
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4.0 Results 
4.1 Count of Commercial Horses
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Figure 7 represents the average time commercial horse trainers spent on Woodend Beach. 
Sunday consistently had commercial horse trainers train. The maximum average time (20 
minutes 33 seconds) commercial horses spent on the beach was on Thursday (22 August). 
The minimum average time disregarding Sunday was Friday 23rd and Wednesday 28th was 0.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: This box plot represents the total time commercial horse trainers spent on the beach using the photo analysis. This 
specifies the mean, minimum, maximum values and lower and upper quartiles. Additionally, this plot displays the outliers of time 
spent on the beach. 

Figure 7:  A four-week period displaying the average time of each day that commercial horse trainers 
spend on the Woodend Beach. 

x 
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observations) south to the Woodend Accessway north took 309 seconds, at an average 
speed of 11.9m/s (43.1km/h), see Appendix A for all measurements.  
 

4.4 Other Users 
 
Whilst observing commercial horse trainers, other users on Woodend Beach were noted 
during the eight days of site visits. Also noted was how they interacted with the commercial 
horse trainers and how the trainers modified their behaviour to reduce user conflicts.  
Walkers, dogs, runners/joggers and recreational horse riders recreate on Woodend beach, 
shown in Table 1. The most frequent other users were walkers, with a total of 27. 
Joggers/runners were less frequent, with the same two people identified on different 
occasions.  
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5.0 Discussion 
 

5.1 Characteristics and Extent of Commercial Horses on Woodend Beach 
 

The findings regarding the characteristics and extent of commercial horse training have not 
been researched previously. These findings provide a significant step towards further 
recommendations that should be considered during the NPBB review in 2021.  
 
T
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7:59am. Horse trainers would not commence training in high tide or in poor weather 
conditions.  

  
The formation patterns found during a training session were usually dependent on the 
number of trainers that arrived on the beach. Spence, Thurman, Maher, & Wilson (2012) 

https://royalsocietypublishing.org/doi/full/10.1098/rsbl.2011.1120
https://royalsocietypublishing.org/doi/full/10.1098/rsbl.2011.1120
https://royalsocietypublishing.org/doi/full/10.1098/rsbl.2011.1120
https://royalsocietypublishing.org/doi/full/10.1098/rsbl.2011.1120
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5.3 Environmental Impacts 
 
Tuatua were found crushed within some hoof prints, as expected the cause of fatalities was 
due to frequent passes along the beach from commercial horse trainers. Live and deceased 
Tuatua were found within 1 - 2 m(s) of the hoof tracks. The cause for these fatalities is 
unknown. Some deceased Tuatua only had one shell or were open with an absence of flesh. 
It is suggested that seabirds drop live Tuatua from a height to open the shells and gain 
access to flesh adding to the mortality. Such behavioural characteristics were supported by 
Maron (1982), where adult Western Gulls in California were observed to perform this 
behaviour when feeding on clams. Other fatalities of crushed shells in proximity to horse 
tracks was potentially caused by other users.  
 
The greatest density of hoof prints and widest tracks were found near the accessway. As 
expected, the wideness and density of horse hoof tracks caused disturbance to the sand 
surface. This observation was also supported by Taylor (2013), to be the cause of higher 
shellfish mortality.





 23 

Although the WDC have conducted an intercept survey of beach users’ perspectives, further 
studies could interview beach users while horse trainers are using the beach. This could 
enable beach users to give a clearer perspective of this activity. It is acknowledged that 
collecti
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8.0 Appendix 
 

8.1 Appendix A- Speed 

Measurements for average speed across the foreshore of Woodend Beach.  

Video name 
Time 
1 (s) 

Time 
2 (s) 

Time 
3 (s) 

Average 
time (s) 

Direction 
of horse 

Distance 
(m) 

Speed 
(m/s) 

Average 
speed 
(m/s) 

Speed 
(km/h) 

Average 
speed 
(km/h) 

DJI_0039.MP4 31 



 
 

8.2 Appendix B- Photo Analysis 

Date Horse   Time entered /Time Left / Time Spent 

16/08 1 10:25 10:40 15 

 2 10:25 10:40 15 

 3 10:44 11:06 16 

 4 10:44 11:06 16 

 5 11:04 11:21 17 

 6 11:04 11:21 17 

 7 11:09 11:25 16 

 8 11:09 11:25 16 

 9 11:52 12:08 16 

 10 11:52 12:08 16 

 11 11:53 12:08 15 

 12 11:53 12:08 15 

17/08 13 8:41 8:55 14 

 14 8:41 8:55 14 

 15 8:42 8:55 13 

 16 8:42 8:55 13 

 17 9:16 9:26 10 

 18 9:16 9:26 10 

 19 9:32 9:46 14 

 20 9:32 9:46 14 

 21 9:45 9:52 7 

 22 9:45 9:52 7 

 23 9:52 10:03 11 

 24 9:52 10:07 15 

 25 10:04 10:26 22 

 26 10:04 10:26 22 

 27 10:10 10:28 18 

 28 10:10 10:28 18 

 29 10:31 10:45 14 

 30 10:31 10:45 14 

 31 10:44 11:00 16 

 32 10:44 11:00 16 

 33 11:57 12:13 16 

 34 11:57 12:13 16 

 35 12:06 12:21 15 

 36 12:06 12:21 15 

 37 12:47 1:02 15 

 38 12:47 1:02 15 

19/08 39 9:51 10:06 15 9:519:5110:03
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 49 11:23 11:39 16 

 50 11:23 11:39 16 

 51 11:33 11:47 14 

 52 11:33 11:47 14 

 53 11:41 11:59 18 

 54 11:41 11:59 18 

 55 12:15 12:31 16 

 56 12:15 12:31 16 

 57 12:49 1:07 18 

 58 12:49 1:07 18 

20/08 59 11:10 11:30 20 

 60 11:10 11:30 20 

 61 11:34 11:53 19 

 62 11:34 11:53 19 

 63 11:42 11:56 14 

 64 11:42 11:56 14 

 65 12:16 12:34 18 

 66 12:16 12:34 18 

 67 12:27 12:39 12 

 68 12:27 12:39 12 

21/08 69 12:05 12:20 15 

 70 12:05 12:20 15 

 71 12:49 1:05 16 

 72 12:49 1:05 16 

22/08 73 12:10 

 1:05
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 100 7:27 7:44 17 

 101 7:27 7:44 17 

 102 7:48 8:05 17 

 103 7:48 8:05 17 

 104 7:53 8:06 13 

 105 7:53 8:06 13 

 106 7:56 8:10 14 

 107 7:56 8:10 14 

 108 8:22 8:38 16 

 109 8:27 8:39 12 

 110 8:27 8:39 12 

 111 8:31 8:50 19 

 112 8:31 8:50 19 

 113 8:33 8:49 16 

 114 8:33 8:49 16 

 115 8:54 9:06 12 

 116 8:54 9:06 12 

 117 8:59 9:14 15 

 118 8:59 9:15 16 

 119 9:08   

 120  9:14  

 121 9:21 9:32 11 

27/08 122 7:21 7:40 19 

 123 7:12 7:40 19 

 124 7:12 7:40 19 

 125 7:24 7:41 17 

 126 7:24 7:41 17 

 127 8:06 - - 

 128 8:06 - - 

29/08 129 10:49 11:06 17 

 130 10:49 11:06 17 

 131 12:49 12:51 3 

 132 12:49 12:51 3 

30/08 133 7:24 7:41 17 

 134 7:24 7:41 17 

 135 7:25 7:43 18 

 136 7:25 7:43 18 

 137 8:00 8:18 18 

 138 8:00 8:18 18 

 139 8:45 9:05 20 

 140 8:45 9:03 18 

 141 8:45 9:03 18 

 142 9:02 9:22 20 

 143 9:02 9:22 20 

 144 9:07 9:26 19 

 145 9:07 9:26 19 

 146 9:44 10:02 18 

 147 9:44 10:02 18 

 148 9:51 10:09 18 

 149 9:51 10:07 16 

 150 9:51 10:07 16 
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 151 10:18 10:32 14 

 152 10:18 10:35 17 

 153 11:46 12:02 16 

31/08 154 7:35 7:53 18 

 155 7:35 7:53 18 

 156 7:41 7:59 18 

 157 8:21 8:39 18 

 158 8:21 8:39 18 

 159 8:24 8:39 15 

 160 8:26 8:42 16 

 161 8:26 8:42 16 

 162 8:28 8:42 14 

 163 8:28 8:42 14 

 164 8:32 8:51
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 202 9:47 10:00 13 

 203 9:47 10:00 13 

 204 9:47 10:00 13 

 205 9:58 10:06 18 

 206 9:58 10:06 18 

 207 10:14 10:31 17 

 208 10:14 10:31 17 

 209 10:30 10:48 18 

 210 10:31 10:49 18 

 211 10:42 10:52 10 

 212 10:42 10:52 10 

 213 10:46 11:00 14 

 214 10:46 11:00 14 

 215 10:59 11:15 16 

 216 10:59 11:15 16 

 217 11:15 11:33 18 

 218 11:15 11:33 18 

 219 11:15 11:33 18 

 220 11:21 11:38 17 

 221 11:21 11:38 17 

 222 11:22 11:41 19 

 223 11:22 11:41 19 

 224 11:27 11:44 17 

 225 11:27 11:44 17 

 226 11:27 11:42 15 

 227 11:27 11:42 15 

 228 11:27 11:42 15 

 229 12:01 12:17 16 

 230 12:01 12:17 16 

 231 12:11 12:31 20 

 232 12:11 12:31 20 

03/09 233 10:13 10:31 18 

 234 10:13 10:31 18 

 235 10:14 10:31 17 

 236 10:49 11:02 13 

 237 10:52 11:09 17 

 238 10:52 11:09 17 

 239 10:52 11:09 17 

 240 10:54 11:14 15 

 241 11:19 11:33 14 

 242 11:21 11:35 14 

 243 11:23 11:37 14 

 244 11:32 11:43 11 

 245 11:32 11:48 16 

 246 - 11:54 - 

 247 11:58 12:15 17 

 248 11:58 12:16 18 

 249 11:58 12:16 18 

 250 12:09 12:25 16 

 251 12:09 12:25 16 

 252 12:39 12:57 18 
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 253 12:40 1:02 22 

 254 12:40 1:02 22 

04/09 255 10:23 10:39 16 

 256 10:24 10:39 16 

 257 10:55 11:10 15 

 258 10:56 11:10 14 

 259 11:29 11:42 13 

 260 11:29 11:48 19 

 261 11:29 11:48 19 

 262 11:30 11:48 18 

 263 11:34 11:48 14 

 264 11:55 12:11 16 

 265 11:55 12:12 17 

 266 12:06 12:22 16 

 267 12:08 12:22 14 

 268 12:09 12:24 15 

 269 - 12:26 - 

 270 12:42 12:58 16 

 271 12:44 1:00 16 

 272 12:44 1:00 16 

05/09 273 - 11:00 - 

 274 - 11:00 - 

 275 - 11:00 - 

 276 12:03 12:21 18 

 277 - 12:21 - 

 278 12:23 12:24 1 

 279 12:23 12:24 1 

 280 12:46 1:05 19 

 281 12:46 1:06 20 

 282 12:49 1:06 17 

 283 12:49 1:07 18 

 284 - 1:07 - 

 285 1:26 1:45 19 

07/09 286 6:38 6:51 13 

 287 - 6:56 - 

 288 6:54 7:11 17 

 289 6:54 7:11 17 

 290 6:54 - - 

 291 7:09 7:21 12 

 292 7:09 7:24 15 

 293 7:09 7:25 16 

 294 7:18 7:25 7 

 295 7:18 - - 

 296 7:30 7:42 12 

 297 7:30 7:42 12 

09/09 298 7:06 7:22 16 

 299 7:07 7:24 17 

 300 7:07 7:24 17 

 301 7:11 7:24 13 

 302 7:11 7:24 13 

 303 7:13 7:26 15 





 34



 35 

12/09 406 7:05 7:23 18 

 407 7:07 7:23 16 

 408 7:31 7:48 17 

 409 7:31 7:48 17 

 410 7:38 Cameras taken down - 

 411 7:45 Cameras taken down - 

 412 7:45 Cameras taken down - 



8.3 Appendix C- Hoof Print Averages
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5  1.5 2.2  3.2  

6  1.5 3  2.8  

7  1.3 1.5  2.6  

8  1.5 2  4  

9  1.2 1.7  3.6  

10  1.7 2  3  

Average:   1.64 2.04  3.04 

* at this point we were still unsure about 
differentiating between canter and 
gallop 

       

       

19 August 2019       

No horses came to 
beach        

       

20 August 2019       

No horses came to 
beach        

       

27 August 2019       

No#\Gait  Walk (cm)  
Walk @ entrance 
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5 1.7 8 2 2.2 2 2.3 

6 Dry sand 1.7  3 2.2 3 3.1 

7 2  2.1 2.7 2.4 4 

8 1.6  
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11 Sep 2019       

could not measure 
hoof prints - no ruler        

       

12 Sep 2019       

No#\Gait  Walk (wet/soft) Walk (wet/hard) 
Walk (dry @ 
entrance) 

Trot (wet/hard 
sand) 

Gallop 
(wetish/hard 
sand)  

1 1 2 6.5 3 2.5  

2 2 2 5.5 3.5 3.5  
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8.4 Appendix D- Observation Sheet Data 

Date 

Star
t 
time 

End 
time Location Tide Weather 

Numbe
r of 
Horses Formation Gait 

Extent of 
tracks 

Average 
time 
spent 
(minutes
) 

Averag
e depth 
(cm) Other users 

Micellanou
s 
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some 
cruches  

10/09 
7:30 
AM 

9:31 
AM 

50m 
south of 
Wooden
d beach 
entrance 

Low tide 
(7:26am, 
-0.81m)  26    14.16 

Ref to 
Hoof 
Depths 

few 
walkers, 2 
recreational 
horses, 1 
jogger on 
track  

11/9/2019
* 

7:48 
AM 

9:34 
AM 

50m 
south of 
Wooden
d beach 
entrance 

Low tide 
(8:10am, 
-0.72m) 

Overcast, slight 




