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EXECUTIVE SUMMARY 

This report summarises the results of the first year of a second five-year collaborative project to test a 
new conservation management regime aimed at improving the nesting success of tarapirohe/black-
fronted terns (Chlidonias albostriatus) on the Waiau Toa/Clarence and Acheron Rivers in Canterbury, 
New Zealand.  

One of the main changes between the first five-year project and the current five-year project is the 
increased treatment zone area. The treatment zone is now determined by the length of the extended 
trapping line which covers a 26km stretch of the Waiau Toa/Clarence River. Chick shelters were also 
included at colonies within the treatment zone, both on island and mainland colonies. 

Habitat enhancement actions were carried out in March 2021 at five islands within the treatment zone 
where island heights were raised, smoothed over, and channels surrounding these islands were 
widened, deepened, and cleared. However, major flooding during winter months damaged many of 
these enhanced islands reducing their effectiveness for the 2021/2022 season.  

Predator trapping using a combination of DOC150, DOC200, DOC250, SA1 and SA2 kill traps was carried 
out in a 52 km trapping line along both sides of the Waiau Toa/Clarence River, resulting in 487 
predators being caught. This included 334 hedgehogs (Erinaceus europaeus), 17 possums (Trichosurus 
vulpecula), 29 weasels (Mustela nivalis), 5 ferrets (Mustela furo), 19 stoats (Mustela erminea), and 19 
cats (Felis catus). 

There was an observed increase in the breeding success of black-fronted terns at both treatment and 
non-treatment colonies throughout the 2021/2022 season compared to previously monitored 
seasons. Hatching success was slightly less in treatment sites, partially due to a high percentage nesting 
on the mainland (43% hatching success) in comparison to nesting on islands (67% hatching success) 
while colonies on non-treatment islands had a hatching success of 78%. Observed fledging success was 
the second highest recorded over the last five monitored seasons. The treatment colonies resulted in 
having lower fledging rates (0.33 chicks/nest), compared to non-treatment colonies (0.62 chicks/nest). 
This was likely due to the robustness of islands colonised in non-treatment areas compared to 
mainland areas being colonised in the treatment zone.  

In total, 123 black-fronted tern chicks were observed to have fledged from monitored colonies along 
the upper Waiau Toa/Clarence and Acheron Rivers during the 2021/2022 season, 30 from treatment 
colonies and 93 from non-treatment colonies. This stands in contrast to the 14 chicks that fledged from 
nests during the 2019/2020 breeding season. This highlights the importance of island enhancements 
to maximise breeding efforts, along with predator control to minimize predation events, particularly 
for terns that nest on mainland areas.
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1. INTRODUCTION 

The black-fronted tern/tarapirohe (Chlidonias albostriatus) is ranked as Nationally Endangered under 
the New Zealand Threat Classification System, with an estimated population of between 5,000 and 
10,000 mature individuals and a predicted rate of decline of around 50% over the next three decades 
όhΩ5ƻnnell & Hoare 2011, Robertson et al. 2021).  

This ongoing decline is the result of several interacting threats, including depredation by introduced 
mammals (particularly cats Felis catus, ferrets Mustela furo and hedgehogs Erinaceus europaeus) and 
habitat loss as a consequence of the invasion of braided riverbeds by woody weeds (Balneaves & 
Hughey 1990, Keedwell et al. 2002, Sanders & Maloney 2002, Keedwell 2005, Bell 2017). 

The braided rivers of Canterbury are currently considered to be the global stronghold for black-fronted 
terns and are estimated to support around 60% ƻŦ ǘƘŜ ōǊŜŜŘƛƴƎ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ǘƘƛǎ ǎǇŜŎƛŜǎ όhΩ5ƻƴƴŜƭƭ 
& Hoare 2011). Several of these Canterbury rivers have recently been identified as Important Bird 
Areas by Forest & Bird/Birdlife International on the basis that they each support >1% of the global 
population of black-fronted terns including the Waiau Toa/Clarence/Acheron/Saxton River system, 
and the Waiau, Hurunui, Ashley, Waimakariri, Rakaia, Ashburton, Rangitata, Tasman, Godley, Cass, and 
Ahuriri Rivers (Forest & Bird 2016).  

Between 2012 and 2020 the Department of Conservation and Wildlife Management International Ltd. 
(WMIL) have been monitoring the population trends and breeding success of black-fronted terns on 
the upper Waiau Toa/Clarence and Acheron Rivers in the Canterbury region. Over the 2012/2013, 
2013/2014, and 2014/2015 breeding seasons, black-fronted tern productivity was low primarily due 
to predation by introduced mammals (Bell 2017).  

A five-year intensive programme of predator trapping and habitat enhancement was instigated at 
three colony sites on the upper Waiau Toa/Clarence River between 2015/2016 and 2019/2020 with 
the goal of increasing black-fronted tern productivity. Throughout this period a combined total of 2,203 
nests were monitored. Three treatment colony sites (enhanced island colonies with trapping networks 
surrounding the islands) on the upper Waiau Toa/Clarence River had a combined apparent (observed) 
hatching success of 41.9% over the five-year period, whilst the non-treatment colony sites (non-
enhanced island and mainland colonies with no trapping) had 34.8% hatching success. The fledging 
productivity differed greatly between treatment and non-treatment sites (treatment= 0.61/nest, non-
treatment= 0.17/nest) (Connor-McClean & Bell 2020). 

Each season a subsample of nests at both treatment and non-treatment were filmed using motion-
activated trail cameras. Footage showed that majority of nest failures were either caused by flooding, 
or by eggs or chicks being depredated by introduced mammalian predators, particularly 
ƪņƘǳ/Australasian swamp harriers Circus approximans, cats, ferrets, southern black-backed gulls Larus 
dominicanus and hedgehogs (Connor-McClean & Bell 2020). Physical habitat enhancement is shown 
to increase the likelihood of nests withstanding flooding, and proximity to traplines is shown to 
decrease the likelihood of nest predation. The improvement in black-fronted tern productivity at 
treatment sites is a direct reflection of the combined management of pest trapping and habitat 
enhancement actions carried out.  

In response to the successes of the initial five-year programme, a second intensive five-year 
programme of predator trapping and habitat enhancement has been instigated on a 26 kilometre 
stretch of the upper Waiau Toa/Clarence River. This 26km stretch of trapping along the Waiau 
Toa/Clarence River is now classed as the treatment zone for the following five seasons. Co-funded by 

Waiau Toa/Clarence River black-fronted tern 
monitoring project - 2021/2022 operational 
report. 
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the Department of Conservation (DOC), Environment Canterbury (eCan), Land Information New 
Zealand (LINZ, manged by Boffa Miskell) and the Canterbury Water Management Strategy Kaikoura 
Zone Committee, this project aims to test whether a new combination and layout of localised predator 
control, weed control and physical habitat (island) enhancement could significantly improve breeding 
success of black-fronted terns on an increased number of colonies that receive this management.  

Work began on the second five-year management programme in winter 2020 and 2021. A new 
predator trapping regime was designed in 2020 and implemented in June 2021, which covered both 
sides of a 26km stretch of river (treatment zone). Habitat enhancement work was carried out prior to 
the start of the tern nesting season, to better form six different colony sites within the treatment zone. 
Enhancements included increasing island height, clearing broom and other weeds, increasing channel 
width, depth, and maintaining the disconnection between colony islands and mainland. These 
enhancements aim to increase the resilience of an ƛǎƭŀƴŘΩǎ ǎǘǊǳŎǘǳre to withstand large floods, provide 
a larger area of suitable nesting gravels within the treatment zone, and prevent incursions of 
mammalian predators onto the island. Two additional islands previously enhanced in other seasons 
required no further maintenance this season resulting in eight enhanced islands available for black-
fronted tern use within the treatment zone for the start of the 2021/2022 season. 

Chick shelters were also added to all island and mainland colonies within the treatment zone. This was 
to provide newly hatched chicks with shelter from intensive heat conditions and aerial predators. 

This report provides a summary of the results of the first monitoring season of the new five-year black-
fronted tern project. The results of various habitat enhancement and predator control work carried 
out at treatment colonies over the past 12 months are reported, together with black-fronted tern 
breeding success results for the 2021/2022 breeding season. Recommendations for future black-
fronted tern conservation efforts are provided. 

2. METHODS 

2.1 Habitat enhancement 

2.1.1 Modification of islands and weed control 

Using the knowledge gained from monitoring across five breeding seasons, six islands on the Waiau 
Toa/Clarence River, within the 20km stretch of river managed by predator control, were chosen for 
island enhancements (Figure 1). Island priority selection was based on available access, native riverbed 
flora growing on islands, enhancement work required, and previous favourability to nesting black-
fronted terns. Modification of islands was based on the guidelines A quick guide to creating bird nesting 
islands produced by ECan and DOC (Appendix 1). 
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Figure 1.  Location of enhanced islands along the Waiau Toa/Clarence River 2021/2022. Green circle 
ƳŀǊƪǎ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ aƛǘŎƘŜƭƭΩs where further island enhancement was not necessary. 

CǊƻƳ но ǘƻ нс aŀǊŎƘ нлнмΣ .ƛƭƭ [ƻǘǘ ό[ƻǘǘ /ƻƴǘǊŀŎǘƻǊǎ [ǘŘύΣ .ŀȅƭŜŜ /ƻƴƴƻǊπaŎ/ƭŜŀƴ όWMIL) and Clint 
aŎ/ƻƴŎƘƛŜ ό¢Ŝ wǹƴŀƴƎŀ ƻ bƎņƛ ¢ŀƘǳύ ŎŀǊǊƛŜŘ ƻǳǘ ǎƻƳŜ ƳŜŎƘŀƴƛŎŀƭ ŜȄŎŀǾŀǘƛƻƴ ǿƻǊƪ ŀǘ ǎƛȄ ŘƛŦŦŜǊŜƴǘ 
island sites to achieve habitat improvements (Figure 1). This work was carried out under Resource 
Consent CRC160509 granted to DOC under Section 104 of the Resource Management Act (1991). 

Island enhancements included clearing, deepening, and widening river channels surrounding the 
islands, raising island heights to approximately one meter above water level, smoothing over the island 
to remove large mounds, and the removal of weeds and woody debris (see example in Figure 2). 

Enhanced island location coordinates and details on each islands works are presented in Appendix 2. 
A detailed report on the March 2021 island enhancement was provided to DOC and eCan by WMIL 
(Connor-McClean & Bell 2021). 
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Figure 2.  .ŜŦƻǊŜ ŀƴŘ ŀŦǘŜǊ ŜƴƘŀƴŎƛƴƎ CƛǎƘŜǊƳŀƴΩǎ άƛǎƭŀƴŘέ ό/пύ ŎƘŀƴƴŜƭ on the Waiau Toa/Clarence 
River, 2021. Left: Old channel pre-existing before enhancement works - very overgrown 
and patchy. Right: Channel being cleared, widened, and strengthened by bulldozer.  

2.2 Predator trapping 

2.2.1 Kill trapping 

In June 2020 a trapping line was constructed which followed a 26km stretch of the Waiau Toa/Clarence 
River. In previous years, the trapping regime was localised at three black-fronted tern colonies 
ό{ǿƛƳƳƛƴƎ IƻƭŜΣ aƛǘŎƘŜƭƭΩǎ /ǳǘǘƛƴƎ ŀƴŘ .ǳǎƘ Dǳƭƭȅύ with kill traps set within a 500 m radius centred 
around each of these breeding islands (Connor-McClean & Bell 2020). Changes to the trapping regime 
saw these localised traps pulled in and spaced along both sides of the riverbank. Double-set DOC150 
traps and double-set Steve Allen 1 (SA1) cat traps were deployed at every second trap site and a single-
set DOC250 trap was deployed at each alternating trap site along the line on both side of the river with 
100m spacings. In March 2021, the remaining gaps in the trapping line were filled and the end of the 
line was extended downstream with double-set DOC200 traps and Steve Allen 2 (SA2) cat traps 
alternating with DOC250 traps to fill these sections (Figure 3). The trapping network was completed at 
a length of approximately 52km long (26km on each side of the river) (Figure 3).  

In total, 296 DOC150 traps, 214 DOC200 traps, 296 SA1 traps, 107 SA2 traps, and 262 DOC 250 traps 
were in operation along the upper Waiau Toa/Clarence River during the 2021/2022 season. During the 
2021/2022 season, there were 1175 traps in situ, arranged in three different trap type combinations 
(DOC150 + SA1; DOC200 + SA2; DOC 250).  
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Figure 3.  Location of extended trapping line situated along the upper Waiau Toa/Clarence River, 
March 2021. Locations of newly installed traps are shown by the boxed areas. Different 
combinations of traps (DOC150 + SA1; DOC200 + SA2; DOC250) at the same location are 
indicated by their different colours. 

Traps were baited from 5 July 2021, prior to the onset of the black-fronted tern breeding season. Once 
traps were set, trap monitoring and re-baiting (with fresh rabbit meat or chicken necks) occurred 
approximately once every fortnight until 20 January 2022 when traps were shut down.  

The number of days between checks varied from 9 to 46 days (mean = 16.4 days ± 8.25 days SD). Note: 
the maximum 46 day check range occurred to the nationwide August 2021 COVID-19 lockdown, 
otherwise the maximum check date was 22 days. 

The trapping network was altered following an incident that occurred between 24 and 28 December 
2021 when one of the Hossack ŦŀǊƳ ƳŀƴŀƎŜǊΩǎ ŘƻƎǎ ǿŀǎ ŎŀǳƎƘǘ ƛƴ ŀ {!н ǘǊŀǇ ƻƴ the true left side of 
the river [Trap CL238] (Figure 4).  

On 7 January 2022, all SA2 traps (12 in total, /wноо ǘƻ /wнррύ ŜȄǘŜƴŘƛƴƎ ƛƴǘƻ ǘƘŜ IƻǎǎŀŎƪΩǎ ŦŀǊƳ ǿŜǊŜ 
removed from this property (Figure 4). All other traps on this property ό5h/нлл ŀƴŘ 5h/нрлΩǎΤ /wноо 
to CR256) were also closed on 7 January 2022 (i.e., two weeks earlier than the rest of the trapping 
network).  

There are ongoing discussions with the farm manager and other stakeholders on this event in regard 
to forward planning for the 2022/2023 season. 

An additional change in the 2021/2022 season trapping regime from the previous monitored seasons 
is the absence of leg-hold traps. In all previously monitored seasons (except for the 2020/2021 season), 
two 10-day pulses of leg-hold traps were utilised to target feral cats (see Connor-McClean & Bell 2020 
for details). 
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Figure 4.  DƻǿƴπǎǘǊŜŀƳ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ upper Waiau Toa/Clarence trapping network. Traps 
ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ȅŜƭƭƻǿ ƛƴŘƛŎŀǘŜ ǘƘƻǎŜ ǘǊŀǇǎ ƛƴ ǘƘŜ IƻǎǎŀŎƪΩǎ ǇǊƻǇŜǊǘȅ ό/wноо ǘƻ /wнрс ς on 
the true right side of the river). These traps were closed earlier (7 January 2022) than the 
rest of the trapping network (мтπнл WŀƴǳŀǊȅ нлннύΦ DǊŜŜƴ ǎǘŀǊǎ ƛƴŘƛŎŀǘŜ ǿƘŜǊŜ ǘƘŜ {!н 
traps were removed from the property (DOC200 and DOC250 traps remain in place). 

2.3 Black-fronted tern nesting 

2.3.1 River surveys 

2.3.1.1 Walk-through surveys 

Walk-through surveys were carried out along the upper Waiau Toa/Clarence and Acheron Rivers 
during mid-October to early November 2021, to locate black-fronted tern nesting colonies. During 
these surveys a single observer walked along the bed of the river scanning un-vegetated gravel beaches 
and islands for terns. Each time a concentration of adult terns was found, the observer would walk 
through the area the terns were frequenting to check whether the birds showed any defensive 
behaviours. If defensive behaviours were observed (e.g., dive-bombing, alarm-calling or general 
agitated behaviour) the observer would then search the general area for active nests or freshly dug 
ΨǎŎǊŀǇŜǎ.Ω hƴŎŜ ƴŜǎǘǎ ƻǊ ŦǊŜǎƘ ǎŎǊŀǇŜǎ ǿŜǊŜ ŦƻǳƴŘΣ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ Ŏƻƭƻƴȅ ǎƛǘŜ ǿŀǎ ǘƘen recorded 
ǳǎƛƴƎ ŀ DŀǊƳƛƴϰ Dt{ƳŀǇ спǎǘ ƘŀƴŘƘŜƭŘ Dt{ ǳƴƛǘ ǎƻ ǘƘŀǘ ǘƘŜ Ŏƻƭƻƴȅ ŎƻǳƭŘ ōŜ ǊŜ-located easily during 
subsequent visits.  

As the breeding season progressed, several short sections of riverbed were also re-surveyed in 
response to colony failures, to check for new colonies formed by birds re-locating from failed colonies 
and attempting to re-nest.  

2.3.1.2 River-based surveys 

Pack-rafts were used to survey sections of river and to reach colonies on islands that were challenging 
to access on foot, particularly post flooding events. 

An observer rafted sections of the river, scanning gravel beaches and islands for black-fronted terns. 
Each time a concentration of black-fronted terns was found, the observer would disembark and walk 
through the area they were frequenting following the methodology outlined for walk-through surveys. 
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Pack-rafts were particularly used to cross large, deep river channels to access colonies on islands not 
crossable by foot. This enabled large colonies detected on the Acheron River during 2021/2022 season 
to be monitored. 

2.3.1.3 Helicopter surveys 

A helicopter survey was carried out along the upper Waiau Toa/Clarence and Acheron Rivers on 8 
November 2021. The survey began from Lake Tennyson and travelled towards the end of the trapping 
line downstream of the Waiau Toa/Clarence/Acheron confluence, then surveyed up the Acheron River 
till the shelter where the road diverts from the river. The helicopter flew 20-30 metres above the 
ground at a speed of 30 knots to flush black-fronted terns from their nests along the braided river. 
During this survey two observers counted the number of black-fronted terns seen flying along the river 
along with a population count at each colony. Each observer covered one side of the helicopter, 
recording numbers on a sheet of paper that was tallied up at the end of the survey. ! DŀǊƳƛƴϰ Dt{ƳŀǇ 
64st handheld GPS unit was used to identify locations of pre-existing colonies and to mark any new 
colonies found. 

2.3.2 Nest and chick monitoring  

Once a nesting colony had been located, it was then re-visited one to two times each week until either 
all active nests had failed, or the last chick had fledged. During each check an observer would walk 
slowly through the colony, locating nests either by systematically scanning the ground or by observing 
terns returning to nests after being disturbed. Once found, each nest was given a unique identification 
number, its location recorded using a handheld GPS unit and a small rock cairn erected approximately 
one metre away in a downstream direction to assist with its re-location during subsequent visits. Each 
time the nest was checked, the status and contents of the nest was recorded. Nests were re-checked 
until they either failed, or the chicks had wandered away from the nest site.  

During each colony visit, records were kept of the numbers of chicks and fledglings seen at each colony, 
to provide a conservative estimate of the number of chicks that successfully fledged from each colony. 

2.3.3 Nest camera monitoring 

At each colony, a small sample of nests were chosen for camera surveillance in order to identify the 
causes of any failures that occurred at these nests, and to quantify the relative impacts of various 
predators on black-fronted tern hatching success. A minimum of 10% of nests at each colony had 
cameras deployed at any one time. Within colonies, the nests at which cameras were set up were 
arbitrarily selected. Preference was given to filming nests situated on the mainland where these 
occurred, due to the higher likelihood that these nests would be depredated compared to nests 
situated on islands. Cameras were only set up on nests containing two-egg clutches to reduce the risk 
of birds abandoning incomplete clutches in response to the presence of the camera. At each selected 
nest, a Browning Dark Ops Pro XD (BTC-6PXD) trail camera was mounted on a 0.4 metre tall wooden 
stand approximately 1 metre from the nest. Stands were anchored down with large river stones to 
prevent them from tipping over in the wind, during minor floods or when knocked by livestock. Each 
camera was powered by six AA batteries and an external Browning solar panel charger and was 
equipped with a 32 GB SD memory card. These cameras were programmed to take three photos each 
time the motion sensors were activated in response to movement around the nest (Appendix 3). 
Cameras were programmed to record both day and night, with a 30 second interval between 
consecutive activations (Appendix 3). Cameras were checked at least 1-2 times per week and usually 
remained at the nest until it either failed or hatched. Cameras were temporarily retrieved if large 
amounts of rain were predicted to prevent them from being washed away.  

2.3.4 Nest success analysis 

Nest success (defined here as the proportion of clutches laid that hatched chicks) was calculated using 
apparent (observed) nest success. This was determined by calculating the proportion of nests 
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monitored that successfully hatched one or more chicks. This measure of nest success has been 
reported for this black-fronted tern population in previous years (Bell 2013, Bell & Mischler 2014, Bell 
2015, Bell & McArthur 2016, Bell et al. 2018, Bell & Harborne 2019, Connor-McClean & Bell 2020), and 
has continued to be used so that comparisons with previous seasonsΩ results can be made. Apparent 
nest success has also been reported as a measure of shorebird breeding success in previous studies 
(e.g., Rebergen et al. 1998, Sanders & Maloney 2002). 

2.4 Banding and resighting 

2.4.1 YņƘǳκ!ǳǎǘǊŀƭŀǎƛŀƴ swamp harrier banding 

Nest predation by ƪņƘǳ/Australasian swamp harriers is known to have a significant impact on breeding 
black-fronted terns (Bell & Harborne 2019). However, little is known on the population of harriers 
around the Waiau Toa/Clarence River and the percentage of nests that are predated by different birds. 
To understand the extent of nest predation behaviour in the local ƪņƘǳ population on black-fronted 
tern nests a capture and banding scheme was organised.  

From 13 to 16 September 2021, a total of 18 funnelled harrier cage traps were set up along a 40 km 
stretch of the upper Waiau Toa/Clarence River from the furthest upstream known black-fronted tern 
colonies to the Waiau Toa/Clarence and Acheron River confluence (Figure 5). Traps were spaced 
approximately 2 km apart from each other and about 30-100m from the roadside and baited with 
possum or rabbit carcasses (Figure 6). The 40 km stretch of river with harrier traps was driven up to 6 
times per day. Where traps were thought to be ineffective, they were moved to other potentially more 
suitable locations. 

 

Figure 5.  YņƘǳ/Australasian swamp harrier Circus approximans trap locations along Waiau 
Toa/Clarence River, 13-16 September 2021. 
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Figure 6.  .ŀƛǘŜŘ ƪņƘǳ/Australasian swamp harrier Circus approximans trap setup on the Waiau 
Toa/Clarence River, 13-16 September 2021. 

Captured harriers were retrieved from the cage traps and banded with a metal unique ID L-sized band 
along with a plastic individually numbered white darvic band to make field identification of individuals 
easier (Figure 7). Harriers were then weighed, aged, and sexed before being released (under permit 
through the DOC contract DOC-6744957). All banding was conducted under the supervision of a 
certified level three bander (Mike Bell, Toroa Consulting). 

 

Figure 7.  5ŀǊǾƛŎ ŀƴŘ ƳŜǘŀƭ ōŀƴŘǎ ƻƴ ƪņƘǳ/Australasian swamp harrier Circus approximans on the 
Waiau Toa/Clarence River, 13-16 September 2021. (Photo © Dan Burgin). 

To maintain animal welfare standards, traps were closed overnight or during the day if harsh weather 
conditions were forecasted.  
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2.4.2 Black-fronted tern banding 

2.4.2.1 Adults 

From 20 to 21 November 2021, black-fronted tern banding took place at several large colonies along 
the upper Waiau Toa/Clarence River under permit through the DOC contract DOC-6744957. All 
banding was supervised by a certified level three bander (Mike Bell, Toroa Consulting). 

Terns were captured using drop traps. At any one time, a maximum of four drop traps were set over 
nests with two eggs (Figure 8). When a bird was captured (Figure 9), an observer instantly collected 
the bird, placed it into a bird bag, and carried it to the banding station. The bird was banded with a 
metal band and yellow flag with an ID code, then weighed and released.  

   

Figure 8.  Two styles of drop traps set up over black-fronted tern nests used on the Waiau 
Toa/Clarence River, 20-21 November 2021. Left: drop trap set with thin, clear, nylon string 
attached to one out of two wooden leg halves stacked carefully on top of each other; 
Right: remote controlled drop-trap. 

 

Figure 9.  Drop-trap successfully catching an adult black-fronted tern on the Waiau Toa/Clarence 
River, 20-21 November 2021. 
























































































































