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TS was -46 dB, and the minimum, -68 dB. Meanwhile, for the 
non-pregnant male seahorses, the largest data frequency 
was spread over the TS value of -56 dB, with a maximum of -
50 dB and a minimum of -66 dB. Furthermore, the pregnant 

male seahorses' TS distribution had a maximum value of -50 
dB and a minimum of -68 dB. This TS distribution appears to 
be distributed in two data groups (having two peaks) 
containing bi-modal. 

 

 

Figure 3 RAW data recorded using the Simrad EK-15 Acquisition software. 
 

(a) 

 
(b) 

 
(c) 

 

Figure 4 The results of the signal processing analysis after filtering. The weight scatter was separated from the acoustic signal of the 
seahorse H. Kuda; (a) male (no-pregnant), (b) male pregnant, (c) female. 
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The ANOVA results showed that the difference in TS 
responses to the development of the reproductive organs through 
3 levels of conditions, namely, males was not pregnant (brood 
pouch had not been incubated with eggs), males were pregnant 
(brood pouch that had been incubated with eggs) and females as 
controls (morphology see Figure 6). There was a significant 
difference in response to the mean TS value in the seahorse's two 
conditions, with a significance value (P < 0.05). Based on these 
results, there was an interaction between the treatments, and 

Tukey's test was carried out. The mean TS value of the H. kuda 
male pregnant (the presence of a brood pouch) versus female (no 
presence of a brood pouch) was different significantly (P < 0.002), 
meanwhile for the seahorse H. kuda of male no-pregnant versus 
female and H. kuda male no-pregnant versus male pregnant, the 
TS response values were not significantly different. The ANOVA 
result interval plot with the largest to the lowest TS response rates 
from the 3 phases of the reproductive state is presented in Figure 
7.

 

Table 2 Recapitulation of length measurement results and mean TS value of seahorse. 

Species  Total length 

(cm) 

Volume of Brood 

pouch (ml) 

Condition of reproductive state Number of Pings MeanTS±SE (dB) 

H. kuda 19.0 - Female (no brood pouch) 10.000 -56.24±0.047 

H. kuda 18.5 - Male (brood pouch has not been fertilized) 10.000 -57.25±0.032 

H. kuda 18.6 2.52 Male pregnant (presence of a brood pouch) 6.000 -58.26±0.06 

 
 

   

Figure 5 Histograms of the normal mean TS distribution of H. kuda for A, female, B, male and C, male pregnant. 
 

This research is the first to compare seahorses' TS values 
based on reproductive organ presence using active acoustic 
technology. The research results indicated that the brood pouch in 
H. kuda could respond differently to sound reflected. These results 
are consistent with those reported by Ona (1990), which stated that 
apart from the swimbladder's volume and shape, another significant 
factor affecting the TS of Atlantic cod (Gadus morhua) is the 
presence of the gonads. Furthermore, the feeding cycle in walleye 
pollock (Theragra chalcogramma) and gonad production area 
potentially introduces variability in the swimbladder surface areas. 
Internal organs are physiological factors that can affect the sound 
reflected by a fish (Horne, 2003). The condition of laying eggs and 
releasing eggs by giant freshwater prawns is a physiological factor 
that can influence the target strength (Kusumaningrum et al 2013). 

It is suspected that the brood pouch morphological factors 
from seahorses influence back-scattering strength. Carpucino et al 

(2002) reported that morphologically, the male brood pouch from 
the Hippocampus hippocampus, as observed using light and electron 
microscopy, has skin to cover the eggs. Furthermore, the pouch 
serves to protect the eggs, which are pear-shaped from the external 
environment, and it consists of a thin, more folded epidermis. The 
morphology of the epidermal cells of H. hippocampus shows 
superficial cells with cytological features similar to flame cone cells. 
Flame cone cells are specialized cells that contain hydrolytic 
enzymes, high reductase, and oxidoreductase, which are involved in 
metabolic pathways. Poortenaar et al (2004) reported that the 
reproductive and histological conditions of H. abdominalis contain 
oogonia and oocytes in the first growth phase. The Oogonia is 
concentrated within the luminal epithelium at the germinal ridge 
and is characterized by a high nucleus to cytoplasm ratio.

 

 
Figure 6 Morphology of H. kuda for A; female (no presence of a brood pouch), B; male (brood pouch has not been fertilized), C; male 
pregnant (the presence of a brood pouch). 
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	1. Introduction
	Seahorses are threatened with extinction due to the fishing industry's by-catch impact (Vincent et al 2011). There has been an increasing rate of exploitation of these species because they are used for various purposes, besides being a significant com...
	Consequently, a conservation strategy is required to maintain their existence, and also they need to be included in the list of endangered species (IUCN Red List of Threatened Species 2014). Wilson and Vincent (1998) recommended captivity or cultivati...

