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Introduction 

Seahorses are known for having unique lifestyle such as having an S-shaped 
morphology which makes them poor swimming bony fish. They also exhibit male 
pregnancy wherein females do not have do not have an important role for parental care 
and males incubate the eggs received from females in closed a brood pouch. 
Seahorses also exhibit camouflage to survive. Today, seahorses face challenges 
related to their habitat including warming, destruction and acidification of their habitat; 
and just like humans, sea horses exhibit responses to the mentioned challenges 
(Teixeira and Musick, 2001). According to Foster and Vincent (2004), a threatened 
seahorse can often lead to its physiological problems such as in the field of growth, 
reproduction and survival. Different environmental factors such as climate change, 
presence of oil in oceans, and human activities can greatly affect the unique lifestyle of 
these animals. Most of the time, seahorses often lead to low population count, high 
rates of mortality, injuries and habitat damage from the different environmental changes 
that happen within them. 
 

In the study, the changes in oxygen and prey consumption, ventilation rates, feed 
intake and activity and behavior were determined when its habitat exhibit warming and 
acidification. To determine the results, Hippocampus guttulatus were collected near the 
inlet of the Sado estuary on the west coast of Portugal. These long snouted seahorses 
were acclimated in the laboratory having different temperature (18 oC, 26 oC, and 30 oC) 
and pH (pH 7.5 and pH 8.0) for one month. In determining the metabolic rates, 
ventilation rates of seahorses, they were placed in treated seawater having different 
amounts of carbon dioxide present, different temperature, and different pH conditions. 
The condition of the sea water was checked from time to time and was ensured with 
protein skimmers, bioballs and ultraviolet sterilizers. Feed intake by collecting and 
counting the leftovers from the 100 prey or feed given, was counted and behavioral 
patterns of Hippocampus guttulatus were also observed by its physical behavior. 

 

Physiological Principles 

1. The oxygen consumption rates of Hippocampus guttulatus increased as the 
temperature increases. Regardless of the environment pH of seahorses either pH 
7.5 or pH 8.0, their oxygen consumption rates increases from 2 O2g-1h-1  to 5 O2g-1h-1 
for pH 8.0, and from 3 μmol O2g-1h-1 to 5 O2g-1h-1  for pH 7.5 with increasing 
temperature of 18 oC, 26 oC, and 30 oC. 



 
2. Ventilation rates of Hippocampus guttulatus are directly proportional to the 

increasing temperature when in basic environment. The ventilation rates of 
seahorses increased from 15 beats per minute with 18oC, to 40 beats per minute with 
26oC and finally to 60 beats per minute with 30oC. In environment with pH 7, the 
ventilation rates fluctuates giving 35 beats per minute for 18oC, to 50 beats per 
minute with 26oC and finally to 45 beats per minute with 30oC. 

 
3. The prey consumption of Hippocampus guttulatus was not affected when an 

environment is warmed. There was no increase or decrease in the feed intake of 
adult seahorses in warmer environment. When the adult seahorse was subjected to 
different temperatures of 18oC, 26oC, and 30oC, there was no significant difference 
between the numbers of prey intake of the seahorse since they eat less than 10 
preys a day in these three temperatures.  

 
4. There was an increase in prey consumption in basic environments. When the 

seahorses were subjected to basic environment with pH 8.0, prey intake was 
approximately 28 preys per day. However, when the seahorses were subjected to 
less basic environment with pH 7.5, the prey intake became approximately 8 preys 
per day.  

 
5. Behavior of Hippocampus guttulatus such as resting, swinging, swimming, and 

feeding varies significantly in basic and less basic environments with different 
temperatures of 18oC, 26oC, and 30oC. In less basic environment of pH 7.5, 
seahorses spent more time resting, being inactive and swinging than in pH 8.0. 
However, in 30oC, swinging activity of seahorses is higher in pH 8.0 than in pH 7.5 
environment. On the other hand, doing acitivity, feeding and swimming percentage of 
seahorses are higher  in pH 8.0 in the three temperatures except in 30 oC wherein 
swimming percentage is higher in pH 7.5 than pH 8.0 environment.   
 

Critique 

Oxygen consumption of some aquatic animals really increases as temperature 
increases. According to Claesson, Wang and Malte (2016), oxygen consumption of 
Anguilla Anguilla or European eel which is under the same class Actinopterygii with 
Hippocampus guttulatus increases when they were subjected to increasing temperature 
from 10oC to 30oC. Similarly, in the case of Alepes djidaba, a marine fish which 
commonly known as slender yellowtail kingfish under class Actinopterygii, oxygen 
consumption also increases as the temperature increases. According to Moorthy, 
Mohamed and Hameed, when yellowtail kingfishes were placed in a 30oC environment, 
oxygen consumption rate was 0.97 mg O2/g/hr. However, when placed in a 35oC 
environment, oxygen consumption rate became 2.2 mg O2/g/hr. This means that 
aquatic organisms especially those under class Actinopterygii, have increasing oxygen 
consumption as the temperature increases (2008). 



In most marine animals like Favonigobius exquisitus under class Actinopterygii, 
ventilation rates also increases as temperature increases. Favonigobius exquisitus  is a 
ray finned fish found in Australia which is when placed in a high temperature of 35oC, 
increased its ventilation rate five times higher than its normal rate when in 20 oC 
environment . However, Pseudogobius sp. which is under the same class, is an 
exemption as it does not exhibit a ventilation rate increase with increasing temperature. 
When it was placed in a high temperature of 35oC, its ventilation rate did not even 
double when compared to its normal rate in 20 oC environment (Ford, Tibbetts, and 
Carseldine, 2004). This means that with Hippocampus guttulatus, Favonigobius 
exquisitus and Pseudogobius sp., the Pseudogobius sp is the best thermal-tolerant 
specie among the three. 

In some specie, feed intake mechanism is greatly affected by temperature. 
However, in the case of Oncorhynchus tshawytscha, commonly known as Chinook 
Salmon, under the class Actinopterygii, does not exhibit the same feed intake 
mechanism of Hippocampus guttulatus which is not affected when an environment is 
warmed. Chinook Salmons have an average feed intake of 1.3% of their weight daily in 
warm environment especially during month of May but with cold environment especially 
starting june, they have an average feed intake of 0.9% of their weight daily (Daly and 
Brodeur, 2015). This means that feed intake of Oncorhynchus tshawytscha is higher in 
warm environment that in cool environment. 

Acidic water affects the mind of Amphiprion percula or clown fish. This is 
because in acidic water, they do not get rid of predators unlike in their normal state 
where in they avoid noisy predators. Also, in acidic environments, clownfishes body and 
brain physiology are changed to the extent that their ability to capture prey is decreasing 
(Bennett, 2016). This can be compared to the prey consumption mechanism of 
Hippocampus guttulatus wherein there is an increase in prey consumption in basic 
environment. In the case of Amphiprion percula, basic environment also have a 
significant effect on their feeding mechanism since in basic environment, prey 
consumption is increasing. 

The pH level of an environment really contributes to the behavior of an organism. 
Such as in the case of Hippocampus guttulatus, Oncorhynchus tshawytscha, under the 
same class Actinopterygii, has a significant behavior when exposed to different ph level. 
The motility strength of Oncorhynchus tshawytscha decreased having 0.8 units motility 
strength rate compared to its normal state of 1.0 motility strength rate when pH value of 
the environment is too much acidic with pH lower than 5.0 or too much basic with pH 
higher than 9.0 (Chen et al., 2012). In addition to this, different pH levels also affected 
the hormone production of Tribolodon hakonensis which is also under the same class 
Actinopterygii. When exposed to pH 4.5, the cortisol levels decreased which means that 
these fishes cannot tolerate the stress level brought by acidification. In pH 5.0, the 
development of embryos in these fishes was inhibited but the malformation of different 
organs was exhibited (Ikuta, Kada and Kitamura, 2012).  

 

 



Conclusion: 

 In the world today, different threats are present in the marine environment. These 
threats are due to the different activities of human including the high emission of carbon 
dioxide. This can lead to climate change which is experienced not only by the human 
beings but also with the different animals especially the marine organisms. In marine 
ecosystem, different threats such as pH change, too much carbon dioxide emission and 
temperature change is present. These threats have significant effects to the different 
organisms inhabiting in the marine ecosystem. Such as in the case of the Hippocampus 
guttulatus, increasing temperature and pH varieties causes differences in oxygen 
consumption rates, ventilation rates, prey consumption and behavior of seahorses.  
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