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Introduction 

Can I influence where weedy seadragons spend the majority of their time,  

based on the placement of the plants, within their captive habitat? 

Could ‘curling’ behaviour be a territorial behaviour and 

Can stress levels be predicted by looking at their respiratory rate? 

 

The weedy seadragon (Phyllopteryx 

taeniolatus) is a marine species endemic to 

Australia1,and its costal habitat of rocky 

reefs, dense algal vegetation and sand 

covered areas. They are presumably found 

down to a depth of 19 meters (Syngnathid 

Husbandry in Public Aquariums Manual          Figure 1. (Fishes of Australia (2011) [online])) 

(2005) [online] P. 91) The weedy seadragon and its only other fellow species member, 

the leafy seadragon (Phycodurus eques), fall under the order Syngnathiformes and 

family Syngnathidae, like seahorses, pipehorses and pipefish.  

A number of aquarium exhibit tanks, have areas where the weedy seadragons can be 

out of sight to public spectators. One can only presume this to be good for the welfare of 

the seadragons, who actively make the choice, however challenging for the institution, 

whose main purpose is to display the animals to the public. Because of the weedy 

seadragons natural habitat, I decided to see if I could, influence the place where the 3 

adults (Puff, Pelle and Pjalte) spent the majority of their time, by altering the plants within 

their exhibit. This could potentially be used to bring the weedy seadragons into viewable 

areas of the tank, and thereby make them more accessible to see for the visiting guests. 

The “mirroring dance”, or “curling”, as it will be referred to in this study, is often 

suggested as being part of weedy seadragon courtship behaviour. I am however 

interested in discovering, if the occurrence of this behaviour is increased, when the 

habitat within the exhibit is changed over a 2 week period, however, also when juveniles 

are introduced to the tank. Prior to this study, I noticed that whenever we removed an 

individual for treatment (treated with Metronidazol (Baxtor Viaflo 5 mg/ml, in a 3 hour 

                          
1 Port Stephens, New South Wales to Geraldton, Western Australia and to the southern parts of 

Tasmania (Syngnathid Husbandry in Public Aquariums Manual (2005) [online] P. 91). 



 
bath), and reintroduced the individual to the others or rearranged the habitat when 

cleaning the exhibit plants, curling appeared to occur more often. Thus I would like to 

discover if curling could be a territorial behaviour.  Weedy seadragons are mainly solitary 

animals. This notion is based on an ex-situ study in 2006, on 729 wild seadragons, 

where 59% of the individuals were found living in solitude. Occurrences of pairs (23%), of 

groups of three (12%) and groups of between 4-7 individuals (6%) were far less common 

at the study sites2. Thus perhaps they mostly meet during courtship or when carrying 

eggs. This is important to take into  consideration, when this species is often kept 

together in groups of 4 or more at public aquariums. Respiratory rate observations have 

previously been carried out by SeaLife Aquarium Melbourne, and is recorded in their 

Seadragon Husbandry Manual (P.11): 

 

Good and stable water qualities are vital for most aquatic animals, and therefore these 

will also be measured at National Aquarium Denmark, throughout the study.  

IUCN Red List (2006)                                                                                                                   

The importance of gaining more knowledge about this species, is because it is 

believed that the wild population may be decreasing. This is largely because their 

habitat near extensive cities has been adversely affected by pollution.  However, they 

also occupy areas far away from these largely populated areas. Therefore, to what 

extend the wild population is affected is currently unknown (IUCN Red List (2006) 

[online]).  It appears that the legal trade of weedy seadragons has been put to a 

current halt. Weedy seadragons are only bred in captivity rarely, without guaranteed 

success, which increases the importance of captive holders to understand these 

animals and their needs better, so breeding in captivity can become the norm.  

 

                          
2 A study by Jaime Sanchez-Camara et al., published in 2006 in Marine and Freshwater Research, 

volume 57, pages 737-745.  

Adults before disturbance Adults after disturbance 

16 breaths per minute 34 breaths per minute 



 
 

Materials and Methods 

This study is built upon a total of 66 observations of 3 adult individuals, named Puff, Pelle 

and Pjalte. These observations were carried out over a 4 week period. 4 kelp plants and 

6 grass plants were used to practically alter their habitat, within a two week period, and 

this was done 5 times during the project (please see appendix 1 for the project plan). 

After the first two weeks of the study, several more plants were added and 7 juveniles 

were introduced to the tank. The data was split into ‘Before’, ‘During’ and ‘After’. These 

headings refer to ‘Before’ the plant alterations, where the exhibit contained 4 small 

patches of grass, but no kelp. ‘During’ the plant alterations, where one visual square 

contained kelp, another contained a patch of grass. ‘After’ the plant alterations, where 

more plants were added to the tank (35 bundles of grass and 7 kelp plants). Kelp was 

placed in both acrylic window corners of the tank, near the tank-wall. Grass was placed 

along the tanks back-wall. Aditionally two, and thereafter five juvenile weedy seadragons 

were added to the tank, with a 5 day gap inbetween the introductions.  

Habitat exploitation                                                                                                                                     

A scan-sample schedule was produced, to register the individuals placement within the 

tank. This method was chosen because it is a great tool when studying groups and 

synchrony, with easy distinguishable categories such as ‘placement’ and ‘activity level’ 

(Dawkins, S., M. (2007) and Malene Friis Hansen, 2HF (2014)).  Also, it enabled me to 

get data on a large number of group members quickly.  After a number of pilot 

observations, an interval of 3 minutes for 1 ½ hours, 3 times a day (8am-9:30am, 

11:30am-1:00pm and 3pm-4:30pm), 

was decided upon as a suitable 

time-frame for this study. 

A drawing of the tank, figure 2, was 

made, splitting the tank into equal 

sized, visual sections (horizontally: 

A & B: 1, 2, 3, 4, 5, 6 and vertically: 

X, Y, Z), to determine where the 

individuals were positioned within 
 

Figure 2., Figure 2., Cecilie Grønlund Clausen 

(2014) 

Cecilie Grønlund Clausen (2014) 

igure 2., Cecilie 



 
the tank every 3 minutes  

Additionally two underwater cameras (please see appendix 2 for camera set-up), 

borrowed from Michael Van Deurs, DTU Aqua, Denmark, recorded for 10 seconds, every 

3 minutes. The underwater recordings of the tank, should be measured against the 

manual observations. This was to see, if the manual observations (4,5 hours), gave a fair 

representation of where the individuals spent the majority of their time during an entire  

day. A nylon barrier was put in place before observations on busy days, to prevent 

aquarium guests from blocking the view of the weedy seadragons. 

Curling                                                                                                                                                       

This project is part of a more extensive study, carried out by myself and behavioural 

biologist Cecilie Grønlund Clausen, on weedy seadragon behaviour in captivity.  

During this study, we also monitored ‘curling’ behaviour (figure 3 below, and video 1 and 

2 on the attached DVD), and 

attempted to register its occurrence 

in captive individuals. ‘Curling’ is a 

word Cecilie Grønlund Clausen 

and myself have re-defined, to 

describe the act carried out, when 

two individuals position themselves 

as seen in figure 3. Tail ‘curling’ 

was registered using one-zero sampling, 3 times a day for 1 ½ hour at a time, alongside 

the scan-sampling observations. We chose this method because it tends to produce less, 

but better estimates of frequencies for certain types of behavioural patterns, which start 

and stop repeatedly and rapidly (Dawkins, S., M. (2007) and Malene Friis Hansen, 2HF 

(2014)), which was required to registering ‘curling’ behaviour.  

Respiratory rate                                                                                                                                                                     

A schematic drawing was produced to register the respiratory rate for 15, 30, 45 and 60 

seconds. This was created to get a general idea of respiration in weedy seadragons. The 

method of conduct was created, while paying attention to reliability of the collected data. 

At National Aquarium Denmark, I counted the respirations, announcing them loudly, by 

constantly looking at the gills (please see video 3 on the attached DVD), and another 

 
Figure 3., curling behaviour (VOA [n.k.] [online]) 

3., curling behaviour 

(VOA [n.k.] [online]) 



 
person (mostly Cecilie Grønlund Clausen) registered the numbers announced, in the 

created table, while looking at a stop-watch; thus this method required two people. 

Respiratory counts were also carried out, after the weedy seadragons had undergone 

anti-protozoan medical treatments; a 3 hour bath in Metronidazol (Baxtor Viaflo 5 mg/ml). 

The indivduals were removed from a medical treatment bucket and back into their tank 

(presumably very stressful). The counts were carried on for 67-70 minutes per individual. 

This took place all 3 days, where the weedy seadragons were treated, with a 1 day gap 

inbetween the treatments. 

Water analysis                                                                                                                                               

Three times a week (Monday, Wednesday, Friday), water was collected and water 

analysis was carried out on the system water, known as P16. This was done by using a 

JBL analysis test set and accompanying parts. Latex gloves were worn to avoid 

contamination of the samples. Test glasses were rinsed with demineralised water, and 

then 5 or 10ml, depending on what the specific test required, was put into the glasses 

with a syringe. The JBL manual was punctually followed, and the specific test liquids 

were added. Then the test were set to rest for the required time (3 - 20min, depending on 

what the water was being tested for), and then it was read against the JBL colour 

diagram (please see appendix 3 for pictures of the set-up). The water analysis focused 

on measuring NO2 (Nitrite), NO3 (Nitrate), NH4 (Ammonium), PO4 (Potassium), KH 

(water hardness), pH, Salinity and temperature. This is because some are toxic to most 

taxa, and the stability of others are considered to be vital (pH, salinity and temperature), 

for maintaining healthy weedy seadragons (Syngnathid Husbandry in Public Aquariums 

Manual (2005) [online] P. 8-9).                                                   

 

 

 

 

 



 

 

 

Results  

Habitat exploitation                

                                                                                                             

The tank before (figure 4) and after (figure 5) the plant alteratione, show the exhibit and 

how it change from the start and to the end of the study. Unfortunately the DTU 

underwater camera recordings did not prove useful for this study, as I was unable to 

determine where the individuals were positioned in the water column (x, y, z). This was 

because both cameras had to film at an angle (as also seen in figure 4 and 5 above), to 

cover the whole tank. Therefore the videos will not be discussed further.  

The pie-charts, below, show where Puff, Pelle and Pjalte spent the majority of their time, 

during the different stages of the project. When the individuals were registered as ‘near 

tank wall’, this indicates that they were out of sight or difficult for visitors to see.  

Also, as mentioned in the material and methods section, ‘Before’ is referring to ‘before 

the plant alterations took place’. ‘During’ is referring to ‘during the plant alterations’ 

and‘After’ is referring to ‘after the plant alterations took place’ and to the introduction of 

juveniles to the tank.  

The data used for the charts below, only consists of the areas visited by that 

individuals.Thus,  all the areas that recieved no visits during the observations, have been 

ignored, as these did not appear relevant to this study.  
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In figure 6a, 6b and 6c above, Puffs results are presented. Please notice that before 

altering the plant positions within the exhibit, Puff spent 91% of its time near the tank wall 

(left). During the plant alterations, Puff spent 40% of its time near kelp covered areas, 

although it also spent 38% of its time near no plants. Finally, after the plant alterations, 

with the addition of (eventually) 7 juvenile weedy seadragons to the exhibit, it spent 82% 

of its time near kelp areas.  

 

 

 

 

 

 

 

 

In Figure 7a, 7b and 7c above, the results on Pelle are presented. Please notice that 

before altering the plant positions within the exhibit, Puff spent 70% of its time near the 

tank wall (right). During the plant alterations, Pelle continued to spend 53% of its time 

near kelp covered areas, although it was also registered as spending 21% of its time 

During 
During  
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Figure 6a. 

 

Figure 7b. 

 

Figure 7a. 

 

A After  

fter  

 

Before  

Before  

 

After After  

   

 

During 

  



 

 

near areas containing no plants. Finally, after the plant alterations, with the addition of 

(eventually) 7 juvenile weedy seadragons to the exhibit, it spent 84% of its time near 

grass areas. 

 

 

 

 

 

 

  

                                                                                                                                            

In figure 8a, 8b and 8c above, the results from the observations on Pjalte are presented. 

Please notice that before altering the plant positions within the exhibit, Pjalte spent 46% 

of its time near grass covered areas. During the plant alterations, Pjalte spent 50% of its 

time near kelp covered areas, although it was also registered as spending 36% of its time 

near grass covered areas. Finally, after the plant alterations, with the addition of 

(eventually) 7 juvenile weedy seadragons to the exhibit, it spent 74% of its time near 

grass areas.  

Please see appendix 4, for pictures of the different plant placements within the tank.    

Visitor experience    

 

Figure 8c. 
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Figure 9c. 
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Figure 9b. 

 



 
Figure 9a., 9b. and 9c., above, show how often Puff was out of sight in the tank, not 

viewable to the guests, and how often it was viewable.      

    

 

 

 

 

 

 

 

Figure 10a., 10b. and 10c, above, show how often Pelle was out of sight in the tank, not 

viewable to the guests, and how often it was viewable.                                                                                                                              

 

 

 

 

 

 

 

Figure 11a., 11b. and 11c., above, show how often Pjalte was out of sight in the tank, not 

viewable to the guests, and how often it was viewable.                                                                                                                              
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Figure 10a. 

 

  

Figure 10b. 
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Figure 12. 

 

Figure 13. 

 

Curling                                                                                                                                                        

Figure 12, below, represents the occurrence of curling behaviour between all three 

adults, ‘Before’ the plant alterations, ‘During’ the plant alterations, when there were no 

plants present within the exhibit, and during the ‘juvenile introductions’. Please notice 

the increase, during the plant alterations and juvenile introduction stages. 

 

Figure 13, below, shows the occurance of curling that was initiated by a juvenile 

towards and adult, adult towards a juvenile, juvenile towards a juvenile and finally an 

adult towards an adult. This graph represents 27 individual sets of data of 1 ½ hours 

duration each. The data represents morning, midday and afternoon observations of all 

curling occurances, between all individuals during a 9 day period (after juveniles were 

introduced to the tank).  
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Respiratory rate                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Figure 14a., 14b. and 14c., below, represent the average respiratory counts of 3 adults 

(Pelle, Pjalte and Puff) and has been split into: 

 

A total of 162 counts of 1 minutes duration each, were carried out on Puff, 145 counts of 1 

minute were carried out on Pjalte and finally 86 counts of 1 minute were collected on Pelle. 

Please be aware that the variation of counts per individual, were caused by their position 

and therefore visibility in the tank; sometimes they were out of sight. 

Figure 14a., 14b. and 14c. 

 



 

 

Figure 15, below, is a comparative graph of the respiratory rate, after disturbance (medical 

treatment), of the three adults. The graph representing the individuals decline from a 

stressed stage to an expected ‘calm’ stage.  

 

Water analysis                                                                                                                                                

Below are the presumed water qualities from National Aquarium Denmark, P16 system 

water, for the period 22/09/2014 - 14/11/2014 (see a list of my analysed water qualities 

in appendix 5) 

                                                                                                                                       

According to the Syngnathid Husbandry in Public Aquariums Manual (2005) P 94., good 

water quality parameters for weedy seadragons should follow these.  

 

 

 

NO2 NO3 NH4 PO4 pH Salinity Temp. 

0,05 mg/L 5 mg/L ≤0,05 mg/L 0,2 mg/L 7.95 (LSS) 31ppm. 16,5 (LSS) 

NO2 NO3 NH4 pH Salinity Temp. 

0 mg/L <20 mg/L 0 mg/L 8.2 32-33 ppm. Not 

mentioned 

Figure 15.  (Cecilie Grønlund Clausen (2014)). 

 (2014)). 



 
Discussion 

Only one known study has been carried out on habitat use in weedy seadragons in the 

wild, and this has already been mentioned briefly in the introduction. The data will be 

discussed with a focus on each individual, because as the data shows, they each had 

different preferences throughout the study, which this should be recognized. 

Habitat exploitation 

Puff, figure 6a-c,  preferred to spend most of its time near the tank-wall (left). Throughout 

the plant alteration process, this particular seadragon changed positions, to areas 

containing kelp or grass (please consider that there were only 1 square containing kelp, 

and 1 square containing grass during this process, out of 12 possible areas). Thus, the 

study indicates that the individual Puff, was affected by the plant alterations and could be 

influenced by moving the plants to a more, visitor wise, desirable area of the tank. 

Because of these data, kelp plants were placed in both corners of the tank, at the final 

stage (‘After’) of the study. This showed that Puffs desired placement, during the 

introduction of 7 juveniles, became near the tank wall (left), however up against the kelp 

plants, making it visible to the aquarium guests. 

Pelle, figure 7a-c, began the study remaining out-of-sight, near the tank wall (right), most 

of the time.  This tendency continued as the plants were moved around the tank, 

although these changes also made it spend parts of its time, in areas with no plants 

(swimming back and forth against the back-wall decorations of the tank). However, when 

several plants were introduced to the tank, alongside juvenile weedy seadragons, Pelle 

spent most of its time in an area with grass, near the back-wall of the tank. Thus, the 

plant changes made Pelle actively choose to spend time, in an area of the tank where it 

could be viewed by guests, but also ‘hide’ amongst grass plants. 

Pjalte, figure 8a-c, was already visible to the guests before the study, spending the 

majority of its time in many areas of the tank, except near the tank wall (right) and mostly 

in grass areas. During the plant alterations, kelp areas were most frequently visited, 

alongside grass squares. When several plants were placed in the tank, and the juveniles 

were introduced, Pjalte spent the majority of its time in areas with grass, still moving 

around the tank, but less active than what had previously been registered.  



 
General considerations to be made, in regards to why the individuals may have preferred 

the placements they did. For instance, Puff appeared to prefer the left side of the tank, 

and when the plants were moved to the right, Puff did not follow. Several things could 

cause this. The weedy seadragons had just moved from a smaller tank (5400 litres) into 

this tank (9100 litres) 1 week prior to the start of the. Also, perhaps Puff has a preference 

of the water-flow at this area of the tank (the water enters the tank, from the rock 

formation on the left), compared to the other areas. Also, perhaps the way the light cuts 

the water (there are two Maxspect Mazzara-p LED lights, above the tank), is more 

pleasing at one area of the tank, as opposed to another area. They appear to have quite 

a good vision (Pang Quong, (2014) e-mail correspondence). So another consideration, 

which I believe could also be caused by the light, is that the weedy seadragons only 

reacted, at certain areas of the tank, when a visitors hand was put against the acrylic 

window. This is a personal observation, and I unfortunately have no data to support it. I 

have however noticed this effect of the window being more translucent at certain areas, 

when I have been in the tank, cleaning the acrylic window.  

Visitor visibility 

This study also has a focus on improving the visitors view of the seadragons. When the 

individuals were registered, as spending time at either side of the tank edges (left or 

right), they were either difficult for guests to see or not visible at all. Before the plant 

alterations took place, Puff was only visible to the guests 9% of the time (91% of the time 

it was out of sight or difficult to see, figure 9a.). Pelle was also rarely visible (6% of the 

time) and spent most of its time completely out of view (94% of the time, figure 10a.). 

Pjalte was quite visible to begin with (75% of the time), and difficult to see 25% of the 

time (figure 11a.). During the plant alterations there was a visible shift in preference, 

where Puff then spent 86% of its time in a viewable area (figure 9b.), Pelle 34% (figure 

10b.) and Pjalte 92% (figure 11b.). Noticeably, after the plant alterations, when more 

plants were added to the tank, all 3 individuals were visible, away from the tank edges 

(figures 9-10-11c.). I should however mention, that ‘after’, Pelle preferred to spend its 

time near the back-wall, surrounded by grass. It was difficult to spot Pelle, however not 

impossible as before. Kelp plants were placed in either side of the tank, in an attempt to 

provide a place for them to hide, but in doing so, also occupied parts of these areas, that 

could not be viewed by visitors. Overall the data proves, that this method made the 

weedy seadragons at National Aquarium Denmark more visible to the visitors.    



 
Curling                                                                                                                                                      

After studying video evidence, where curling behaviour is described as courtship 

behaviour, Pang Quong was contacted. Mr. Quong has for 40 years studied and legally 

collected and sold, a regulated number of seadragon offspring:   

Behaviour described as courtship fits nicely into the commentary of documentaries but 

may be for others reasons. [...] the curling described can happen in groups ,female-

female , male-male  as well as opposite sex, plus some times ones fully laden with eggs. 

[...] There is no doubt that some mirroring happens prior to eggs exchange-but for some 

individuals it may also purely be territorial (Quong, P. (2014) e-mail correspondence). 

The data from this study, also indicated that the occurrence of curling increase between 

all individuals, as the plants were altered within the exhibit and later when the juveniles 

were introduced to the tank. It is important to note, that the juveniles have not lost their 

juvenile colourations yet, and are not old enough to copulate. Also, what I think is 

important to remember, is the fact that this species, as mentioned previously in the 

published study by Jaime Sanchez-Camara et al. (2006), are mostly found living in 

solitude. So, when kept in aquariums, under much closer proximities and often 3 or more 

individuals together, suggesting that territorial behaviour occurs in a captive environment, 

does not seem farfetched. Perhaps it is a form of communication, as different kinds of 

curling has been observed during this study (please see appendix 6). Further studies will 

need to be made within this area of study, before anything can be concluded.  

Respiratory rate     

SeaLife Aquarium Melbourne, were the ones introducing the idea of measuring the 

respiratory rate in weedy seadragons (SeaLife Aquarium Melbourne (2006) P. 92). To 

discover more of the method conducted and the results, I contacted curator Paul Hale. 

He replied that the person who had carried out the observations, was no longer 

associated with the SeaLife Aquarium, so information on their methods for obtaining 

their results are unknown. This data enabled me to monitor their well-being, while 

altering their environment and moving the plants around the exhibit. This is important, 

as when altering any animals environment, one should always keep the animals 

welfare in mind. During the study the weedy seadragons unfortunately had to go 

through treatment (Metronidazol (Baxtor Viaflo 5 mg/ml). However, because they 



 
presumably get stressed from being pulled out of the tank, Cecilie and myself used 

this opportunity to create stress curves on each individual (based on 3 days of data; 3 

treatments). This enabled us to see how quickly the adults return to, based on the 

other data collected, a normal respiratory rate. Figure 15 indicates that Puff began to 

settle down after roughly 6 minutes, whereas Pjalte required 6-12 minutes, because 

its respiration steadily increases again between 7-11 minutes. Pelle appeared to be 

back to a normal respiratory rate roughly 15 minutes in, however, what is important to 

notice is also, that Pelles average respiratory rate started much lower, directly after 

the treatment, than the other two. A reason for this, could be that we started counting 

Puff, Pjalte and then Pelle. So Pelle’s respiration was always counted 2 minutes after 

the other two. The average respiratory rate will presumably vary from institution to 

institution, depending on the water flow in the tank (i.e. how active individuals have to 

be, to stand still in the water), potentially the number of group members they share a 

tank with, and other external and internal factors. I believe that this method has 

potential, to become more widely used at National Aquarium Denmark. It has already 

been used by my colleagues to monitor a bowmouth guitarfishs respiration (Rhina 

ancylostoma), after it had fallen ill. 

Water analysis                                                                                                                                               

The equipment used to carry out the water tests proved, during the project, to provide 

unreliable results, when comparing results with results from different water analysis 

equipment. After corrospondance with the LSS (Life Support System) staff at National 

Aquarium Denmark, I was informed that because of the P16 systems size (approx. 

55.000 litres of water), the levels remain quite stable. During a back-wash, the system 

looses 16 litres pr. second, and a backwash last 3 minutes (a total of approx. 2880 litres 

is lost). Additionally slightly more water than this is daily added to the system, due to 

water surface evaporation and the water that is continually used to clean the foam 

fracturators, but also the contaminated water being removed from the foam fracturators. 

The filtration system cleans 12 litres of water per second (43.000 litres per hour), 

meaning that all of the P16 system water is filtered 18,9 times every 24 hours. The 

system water P11, which is manually mixed saltwater, has a general pH of 8, and the 

P16 system that the weedy seadragons tank is attached to, has a general pH of 7.95. 

During a water top-up from P11, the pH will slightly increase, however during the day, 

mainly due to denitrification in the nitrate filtration system, the pH will gradually decrease, 



 
making the water a little more acidic. This is a daily, and continious, occurance when P11 

system water is added to the P16 system. Although weedy seadragons are considered to 

be very pH sensitive, it is also worth to consider, that the water measurement equipment 

is never 100% accurate. So minor recorded changes, which one should remember also 

occurs in the wild, should not be considered as a cause of concern, unless the drop or 

increase appears significant. Thus, there does not appear to have been any sudden or 

major changes in the water qualities, nor in the water temperature, salinity or pH during 

the study (according to National Aquarium Denmark’s LSS team). I will therefore 

suggest, that these factors did not affected the weedy seadragons choice in placement 

within the tank, their curling behaviour nor their respiratory rate. However, because my 

water analysis data proved unreliable and because I have not studied the direct coalition 

between these factors (water qualities, tank placement and curling) I cannot fully 

conclude that these have not affected one another.  

Sources of error 

Medical treatment of the 3 adults during the project, was a source of error. I carried out 2 

of the treatments (Metronidazol (Baxtor Viaflo 5 mg/ml) in the evening (5pm-8pm) after 

observation times, however I also missed a planned observation on the 31st of October, 

because of a treatment. This meant that I had to observe two individuals on the 2nd of 

November, and only gained the individuals reaction to ‘No plants’ within the exhibit, for 

two days as opposed to three days. Preferably I would have liked to observe the 

seadragons for 1 month in their new exhibit, before altering the plant positions. However, 

because of the scheduled introduction of 7 juvenile seadragons, this was not possible. 

Also, the placement of the adults can have been affected by the introduction of the 2 

juveniles on the 03-11-2014, and the 5 remaining juveniles on the 09-11-2014.The 

number of visitors vary from day to day, and therefore also the ex-situ influences, such 

as hands touching the acrylic window and flash photography. The direct effect of flash 

photography on weedy seadragons, is still an issue of debate (Syngnathid Husbandry in 

Public Aquariums Manual (2005) [online] P. 11), and can potentially have influenced the 

individuals placement in the tank. As a Christmas special, red lights on all tanks were 

tested (in between my observations on the 11-11-2014). This proved to be an immense 

stress factor for the 1 minute it lasted, as all the 10 individuals (adults and juveniles) 

immediately bumped into the window and headed for the surface of the tank. They 

started piping air, which can cause serious physiological harm and should be avoided.  



 
Conclusion                                                                                 

 

Did I influence where the weedy seadragons spent the majority of their time, based on 

the placement of the plants, within their captive habitat? 

What I can suggest, based upon the data from this study, is that it appears to be possible 

to influence where weedy seadragons spend the majority of their time, based upon the 

placement of the plants. This meant, that the new plant positions within the exhibit, made 

all three adult individuals more viewable to the visitors, out of their own free will. So with 

animal welfare in mind, I created the framework to make the weedy seadragons become 

more visible to the visitors at National Aquarium Denmark, while also creating a captive 

habitat closer to their natural habitat in the wild. Now they can more easily perform 

biological correct behaviour, such as standing inactive against or hunt near a patch of 

kelp or grass, that they can retrieve to when feeling unsettled. The added amount of 

plants to the tank, has created more maintenance work for the aquarists, however I 

would argue that cleaning these plants every 14 days, is feasible when looking at the 

benefits gained by the animals.  

Was ‘curling’ behaviour a territorial behaviour?  

This one is more difficult to answer conclusively. I believe that I have provided strong 

evidence, through the data of the study, that this could be an indicator of territorial 

behaviour. This is based on the information provided in the discussions section. I believe 

that curling could mean many things, and perhaps one should look at it more widely, as a 

form of communication. However more research will be needed within this area of study. 

 

Did I manage to predict their stress levels by looking at their respiratory rate?  

The respiratory rate data did provide me with an idea of their stress levels, and proved very 

successful at just that. It could potentially be a quick and effective way to look at weedy 

seadragons health. The animals did not seem majorly bothered during the plant movements, and 

quickly settled back to a normal average respiration rate after medical treatment. Thus, on a 

practical note, I have ensured that the weedy seadragons at National Aquarium Denmark, have 

become more visible to the visitors, out of their own free will, with the help of plastic kelp and 

grass. I created a public exhibit, where the weedy seadragons feel they can ‘hide’. This appeared 

like a necessity, when increasing the tank population from 3-10 individuals. Curling behaviour did 

increased with the introduction of juveniles, supporting the theory that it may also be a territorial 

behaviour 
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Appendices 

Appendix 1 

 

 

 

 

 

 

 

 

 

 

Plan of Conduct - Weedy Seadragon Observations 

Date Moving plants to Individual observed Comments 

20/10/2014 Grass A3x. Kelp B4x Pjalte   

21/10/2014 Grass A3x. Kelp B4x Puff   

22/10/2014 Grass A3x. Kelp B4x Pelle   

23/10/2014 No observations x   

24/10/2014 No observations x   

25/10/2014 Grass B3x. Kelp A2x Puff   

26/10/2014 Grass B3x. Kelp A2x Pelle   

27/10/2014 Grass B3x. Kelp A2x Pjalte 

Medical treatment 1/3 - 

5:00pm-8:00pm 

28/10/2014 Grass A5x. Kelp B6x Pelle    

29/10/2014 Grass A5x. Kelp B6x Puff 

Medical treatment 2/3 - 

5:00pm-8:00pm 

30/10/2014 Grass A5x. Kelp B6x Pjalte   

31/10/2014 No observations x 

Medical treatment 3/3 - 

1:00pm-4:00pm 

01/11/2014 No plants Puff   

02/11/2014 No plants Pjalte & Pelle   

 03/11/2014 

Fully decorating the 

tank      



 
Appendix 2 

 

Underwater camera set-up – borrowed from DTU, Denmark. 

   

 

  Computer storing the video recordings    Underwater cameras 

 

  

  Computer recordings under water            Underwater cameras in the tank (top) 

 

 



 
Appendix 3 

  

Set-up of water analysis kit                                 JBL water analysis test set 

 

 

Water analysis set-up 2                                           Analysing the water tests 

 

 

 

 



 
Appendix 4 

 

Pictures of the tank, as it looked during the different stages of the project. 

Named as ‘Before’ 

 

 

 

 

 

 

 

    Named as ‘Centred’ 

 

 

 

 

 

 

 

Named as ‘Left’ 

 

 

 

 

 

 

 

 

 



 
 

    Named as ‘Right’ 

 

 

 

 

 

 

 

 

Named as ‘No plants’ 

 

 

 

 

 

 

 

 

Named as ‘After’. 

 

 

 

 

 

 

 

 

 



 
Appendix 5 

W 

 

 

 

 

 



 
Appendix 6 

Some of the different kinds of bundles and curling observed during the study. 

 

‘Bundle’ of weedy seadragons. 

Aquarium of the Pacific, US. 

23 individuals in the same tank. 

 

 

  Smaller ‘bundle’ of weedy seadragons. 

  Steinhart Aquarium, US. 

  5 individuals in the same tank. 

 

 

    

      Same-side curling. 

  Steinhart Aquarium, US. 

  5 individuals in the same tank. 

 

 

  Group-curl involving 4 individuals. 

  Steinhart Aquarium, US. 

  5 individuals in the same tank. 

 

 



 
Appendix 7 

     Ethogram – Weedy Seadragon 

     

 

 

 

 

Behaviour Description 

Resting Standing still in the water. Movement restricted to the fins, 

which are expected to be in use, as well as changes in 

orientation around its own axis. 

Swimming Movement resulting in a change in positioning, either 

horizontally through the tank or vertically in the water 

column. A change in positioning is defined as an individual 

having moved a body’s length (approx. 30-45 cm). 

Feeding/Fouraging The act of lashing out after a prey animal, whether any are 

caught/eaten or not. 

Hiding/Out of sight When the study objects is not visible to the observer, 

making it impossible to properly determine behaviour. 

 Displacement When the approach of one individual triggers a response 

in another to move/change physical positions in the tank. 

Tail curl, a.k.a. ”Curling” Interaction between individuals. Posture in which a 

seadragon curls its tail to the left or right – usually away 

from its conspecific.  

Touch  Act of waving a body directly towards anothers body – not 

actually touching. Commonly performed following curling. 

Twitch Quick twitch of the entire body – like a spasm. 

Scratch When a seadragon alters its posture as to scratch on 

pebbles, kelp or wall. It could also resemble that the 

seadragon is trying to mirror the movements of moving 

seagrass or kelp. 



 
Appendix 8 

The old exhibit (left) and the new exhibit (right).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Litres of water Hight (cm) Depth (cm) Length (cm) 

Old exhibit Approx. 5400 190 200 200 

New exhibit Approx. 9100 190 181 387,5 

  
Old tank. New tank. 



 
Appendix 9 

Adult identification, National Aquarium Denmark. 

Puff Male 0,030kg 35,5 cm 29-10-14 around 8:00am 

Pelle  Male 0,020kg 30 cm 
 Pjalte Female 0,025kg 28 cm 
 

        

Length was measured by laying the 
seadragon on a hand and lower arm, with 
the mouth touching the middle finger, and 
marking with a pen, where the tail touched 
the arm - afterwards this distance was 
measured with a ruler. Attention was paid to 
not bending wrist or hand, while doing this, 
to get the  most acuratemeasurement. 

        

Weight was measured by putting the 
seadragon in a bucket containing system 
water (to ensure that the temperature, ph, 
salinity etc. is the same). The bucket is 
placed on a set of scales, and then the 
weight of the individual is registered, and 
quickly placed back in the exhibit/tank. 

          

Juvenile identification, National Aquarium Denmark. 

 

 

 

 



 
Appendix 10 

Species who share the same (P16) system water as the weedy seadragons. 

Tank no. /Name 2 Species 12 individuals 

No. 67,  Phyllopteryx taeniolatus 2,1,7 

Weedy seadragon exhibit Chromis chromis 0,0,2 

Tank no./Name 5 Species 28 individuals 

No. 67, Center/Rear side Sarpa salpa 0,0,11 

Mediterranean sea Scorpaena porcus 0,0,1 

 Epinephelus marginatus 0,0,1 

 Anemonis viridis 0,0,10 

 Arabica lixula 0,0,5 

Tank no./Name 10 Species 187 individuals 

No. 67, Center/front side Chelon labrosus 0,0,60 

Mediterranean sea Diplodus spp.   0,0,2 

 Thalassoma pavo 0,0,2 

 Anemonis viridis 0,0,50 

 Arabica lixula 0,0,10 

 Holothuria forskali 0,0,17 

 Echinaster sepositus 0,0,4 

 Eunicella cavolinii 0,0,2 

 Chromis chromis 0,0,33 

 Monocentrus japonicus 0,0,8 

Tank no./Name 11 Species 66 individuals 

No. 67, Right side  Sacura margaritacea 0,0,7 

Mediterranean sea Mullus surmuletus 0,0,3 

 Diplodus spp.   0,0,26 

 Coris julis 1,1,0 

 Symphodus roissali 0,0,1 

 Chromis chromis 0,0,2 

 Arabica lixula 0,0,5 

 Holothuria forskali 0,0,3 

 Echinaster sepositus 0,0,2 

 Anemonis viridis 0,0,10 

 Moreana helena 0,0,5 

Tank no./Name 1 Species 7 individuals 

No. 65, Sepia squid exhibit Sepia officinalis 0,0,7 

Tank no./Name 2 Species 13 individuals 

No. 63, Octopus Shipwreck Octopus vulgaris 0,0,1 

 Chelon labrosus 0,0,12 

Tank no./Name 1 Species 33 individuals 

No. 62, Potbellied seahorse 
exhibit  

Hippocampus abdominalis 4,11,18 

   

 


