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Abstract. Bombay-duck (Harpadon nehereus) is a valuable commodity in Tarakan City, with significant 

economic potential, but there has been a decline in its population due to maximum utilization. Therefore, 

this study aimed to analyze the growth, mortality, and reproduction of H. nehereus. The study activities 

were conducted over a period of 4 months, from June to September 2022 in the Juata Laut areas, North 

Kalimantan using a descriptive and quantitative approach. Sampling was carried out using a mini-trawl 

fishing gear in Tarakan Sea, East Kalimantan, and the male fish were found to be more abundant than 

females. The results showed that the length-weight relationship was negatively allometric, with fat and 

thin body shapes in males and females, respectively. The growth, mortality, and exploitation rate model 

of males were found to be higher compared to females. Furthermore, the male and female gonads were 

dominant at GML I and II, respectively. In terms of first maturity size, the females had a faster growth 

rate compared to the males, who had a greater gonad maturity index value. Based on the results, proper 

ecological management can be implemented to sustain the H. nehereus population. 
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Introduction. Based on local administration, Juata Laut waters are part of the 

waterbodies in Tarakan City Regency, North Kalimantan Province, consisting of two main 

islands, namely Tarakan and Sadau. Furthermore, Tarakan City has an area of 
approximately 254.18 km2, of which 98.22% is an island (249.65 km2) and 1.78% is 

seawater (4.53 km2) (The Audit Board of The Republic of Indonesia, Representatives of 
the North Kalimantan Province 2022). The ocean in this area has been reported to have 

significant potential for the fishery industry and can provide economic opportunities for 
the livelihood of the local population. One of the valuable fishery productions in the city is 

the catch of Bombay-duck (Harpadon nehereus, Hamilton 1822), which has a high 
market price. The local fishermen often use various fishing tools, including "dogol 

(Indonesian)", "payang (Indonesian)", "traps", and mini-trawl fishing gear (BPS 2021). 

H. nehereus is often caught using a mini-trawl fishing gear, in sea waters. This product is 
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highly valued by local people as a food ingredient and is popular among tourists as a local 

product, in the form of salted fish (dried fish). It is also commonly sold in several places 
inside and outside Tarakan City, thereby contributing to the economic growth of the area 

(Salim et al 2022a). Nugroho et al (2017) reported that H. nehereus has immense 
potential, with the capacity of producing 10 tons of fresh fish per month. The Central 

Agency of Statistics, Tarakan City Regency (BPS 2021) in line with the Directorate of 

Regional Potential Development of 2009 stated that West and East Kalimantan produced 
±44 and ±149 tons of fisheries, respectively. This suggests that the potential for fisheries 

capture in all Kalimantan regions is estimated to be 807 tons annually. Based on previous 
reports, there has been a recent increase in fisheries production due to the increased use 

of mini-trawl fishing equipment. H. nehereus has been reported to be one of the species 
with the highest catch rate and a high market price compared to others. However, it is 

important to utilize its economic potential while maintaining sustainable practices. One of 
the ways to achieve this is by controlling H. nehereus population to ensure sustainability.  

Based on interviews with fishermen in the Juata Sea area of Tarakan City, there has 

been a decrease in catches due to an increase in the use of mini-trawl fishing gear. 
Consequently, fishermen had to venture into the Nunukan waters, Nunukan Regency, 

East Kalimantan. Despite the decrease in H. nehereus catch in Juata Laut waters, it has 
been noted that catching was only carried out during low tide, twice a month, with an 

interval of five days. This increased fishing effort caused degradation in the size and 
population of the species, as indicated by a decrease in catch from 10-15 baskets to 2-3 

baskets. Setiawan (2022) stated that continuous exploitation of H. nehereus without 
paying attention to ecological conditions can alter its endemicity. To address this issue, 

Indarjo et al (2022) suggested that a domestication model can be implemented to 

conserve the species, but data on growth, mortality, size at first maturity, and 
reproduction are also important in the conservation efforts. Therefore, this study aimed 

to analyze the growth, mortality, and reproduction of H. nehereus in the Juata Laut area, 
Tarakan City. 

  
Material and Method 
 

Description of the study. This study was carried out over a period of 4 months, from 
June to September 2022. Furthermore, sampling was performed 4 times each month, for 

a total of 17 times, to collect data on the growth, mortality, and reproduction of H. 

nehereus. The study stations were determined using the purposive sampling method, 
based on the catch location of local fishermen in the Juata Laut waters, Tarakan City 

Regency, North Kalimantan, Republic of Indonesia, as shown in Figure 1.  

 
Figure 1. Map of research stations. 
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Research methods. The method used descriptive quantitative methods. Data was 

collected through direct field surveys by following mini-trawl fishermen with GPS to map 
(30 57,356' East Latitude, 1170 56,325' Southern Latitude). Data collection for H. 

nehereus was carried out by purposive random sampling, with primary data in total 
length, total weight, sex, gonad weight, gonad length, and the number of eggs. 

 

Data analysis. Analysis of nomei fish data on growth variables using the Von Bertalanffy 
model formula, the allometric model and the condition index model using data in the 

form of total length, total weight and sex (Salim et al 2022b; Indarjo et al 2023). 
Mortality data processing variables use the model formula of natural mortality, catch 

mortality, total mortality and exploitation rate using advanced data from the Von 
Bertalanffy model (Salim et al 2022b; Indarjo et al 2023). Reproduction data processing 

variable uses the following formulas: the Gonad Maturity Level (GML), Gonad Maturity 
Index (GMI), the First Maturity Size (FMS) using sex data, visualization observations, 

gonadal weight, total weight, total length (Firdaus et al 2013b). 

a) Fish population. The population of H. nehereus was analyzed using an absolute growth 
approach using the Von Bertalanffy Equations (Sparre et al 1999):  

 
Lt = L∞ (1 - e - k (t - to)) 

Where: 
Lt - expected length of fish at age t (cm);  

L∞ - asymptotic average length (at infinite; in cm);  
K - growth rate coefficient (per day); 

to - estimated theoretical age of fish at zero length;  

e - constant (= 2.71828). 
 

b) Age structure. The age structure analysis uses the mode class shift method with the 
Von Bertalanffy model as described in Sparre et al (1999), namely:  

 
(∆L/∆t) = (L2 - L1) / (t2 - t1) and L(t) = (L2 + L1) /2. 

Where:  
(∆L/∆t) - relative growth;  

∆L - fish length;  

∆t - time period;  
L(t) - the average length mode. 

 
By plotting the values of L(t) and (∆L/∆t), a regression linear formula is obtained: 

 
y = a + bx 

Where:  
a - ((∑y/n) - (b (∑x/n))); 

b - (n∑(xy) - (∑x) * (∑y)) / (n∑x2 - (∑x)2); 

n - total samples; 
x - value L(t); 

y - value (∆L/∆t). 
 

The average value of the length mode of the method was used to calculate the 
asymptotic length (L∞) and the growth coefficient (K): 

 
K = - b 

L∞ = - a / b 

 
To determine the value of the theoretical age t0 (the theoretical time at zero fish length) 

the Pauly (1984) model was used: 
 

Log (-t0) = 0.3922 - 0.2752 Log (L∞) - 1.0382 Log k 
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To derive the relative age at various lengths from the Von Bertalanffy model the following 

equations were used, according to Gulland (1976): 
 

-ln (1-Lt/L∞) = - K (t0) + K (t) 
t = t0 - ln * (1 - (Lt / L∞) 

 

c) Allometry. The length-weight relationship correlation was analyzed to determine the 
growth pattern, by entering length and weight data converted into logarithmic form and 

then processing using SPSS 16.0 software with linear regression method (Sarwono 
2006). The length-weight relationship model used the following Effendie (1979) 

formulae: 
 

 Y= a X b or Log Y = Log a + b Log X or W = a L b 

 

d) Condition factor. To value of KTI (Condition Factor) for an isometric growth is was 

determined by using the following formula (Effendie 1979): 
 

 
Where: 

K(TI) - condition factor; 
W - apparent weight of fish (g); 

L - fish length (mm). 
 

The value the formula is taken so that K(TI) approaches the value of 1. 
  

According to Weatherley (1972), the condition factor of fish with allometric growth 

properties can be determined by the following method: 
 

 
Where: 

Kn - condition factor; 

W - total fish weight (g) / total weight measurement (g);  

Ŵ - estimated fish weight (g) / ideal weight estimate (g);  

Ŵ - a Lb (Ŵ is derived from the length-weight regression equation). 
 

The condition index criteria according to Salim et al (2020) are as follows: 
1. The range the of condition index values is from 0.1 to 1.51 for a skinny body shape, 

2. The condition index values range from 0.1 to 0.49 for a thin body, 
3. The condition index value is 1 for a proportional body shape, 

4. The condition index values range from 1.01 to 1.50 for a fat body shape, 
5. The condition index values are >1.50 for an obese body shape. 

 

e) Gonad Maturity Level (GML). Table 1 shows the method used in classifying the level of 
gonadal maturity. The classification was based on fieldwork observation and included an 

analysis of gonad progression and spawning seasons. Furthermore, the analysis was 
carried out using a descriptive-analytical quantitative approach, which involved 

calculating the change percentage of the number of fish at a certain maturity level and 
the maturity index for each month (Achmad et al 2019). The indices of gonad maturity 

were obtained by calculating the ratio of the weight of the gonad and fish bodies, 
multiplied by 100% (Andrade et al 2003; Austin et al 2008; Achmad et al 2019).  
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Table 1  

Gonad maturity stages of male Harpadon nehereus 
 

Stage 
Image of male 

gonads 
Gonad maturity levels* 

I 

 

Gonad maturity Stage I in males was clear white, with a 
shape like a thread.  

II 

 

Gonad maturity Stage II in males was milky brown with 
slightly visible blood cells.  

III 

 

Gonad maturity Stage III in males was slightly reddish 
brown with visible blood cells.  

IV 

 

Gonad maturity Stage IV in males was slightly pale 

brown. 

V - - 
*Tan & Tan (1974); Gosh et al (2009); Dopeikar et al (2015). 
 

Table 2 

Gonad maturity stages of female Harpadon nehereus 
 

Stage 
Image of female 

gonads 
Gonad maturity levels* 

I 

 

Gonad maturity Stage I in females was like a clear white 
thread and was difficult to determine in some cases. 

II 

 

Gonad maturity Stage II in females was milky white and 
slightly reddish. Blood cells in fish began to appear. 

III 

 

Gonad maturity Stage III in females was reddish brown 
in color, the blood cells were clearly visible, and the eggs 

were rather dense. 

IV 

 

Gonad maturity Stage IV in the females was bright red in 

color with visible blood cells and the eggs were very 
dense. 

V - 
Gonad maturity Stage V in female nomei fish (H. 

nehereus) had started to turn white and the eggs were 

very dense. 
*Tan & Tan (1974); Gosh et al (2009); Dopeikar et al (2015). 
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f) Gonad Maturity Index (GMI). To analyze data regarding the gonadal maturity index 

(GMI), Effendie (1979) suggested using the following formula: 

 

Where:  

GMI - gonadal maturity index (%); 
Bg - gonadal weight in (g);  

Bt - body weight in (g).  
 

g) The First Maturity Size (FMS). The size of first maturity (Lm) was calculated using 
Spearman-Karber formula (Udupa 1986): 

 

Log Lm = Xk + d/2 – (d*Σpi) 
Where: 

d = xi +1- xi, for i = 1, 2, …., k-1  
pi = ri / ni; qi = 1 – pi  

i - the middle-value logarithm of the I-th length classes.  
Xk - the mean logarithm of the most gonad-matured length class.  

ni - fish number in the extended class I  
ri - gonadal mature fish number in length class I  

 

The value of the Lm range is calculated with a significance level of 5% using the formula: 
Antilog {Log Lm ± 1,96 √d2 [pi x qi / (ni-1)]} 

 
Results 

 
Length-weight correlation. The length-weight correlation results were analyzed based 

on a total of 2,533 male and 1,627 female individuals. The analysis was carried out from 
June to September 2022 and the results are presented in Figure 2. 

In fisheries biology, the length-weight correlation was a crucial factor in the 

management of fisheries resources, particularly in the selection of fishing tools to catch 
fish of the required size. It also provided information on the allometric or isometric 

growth conditions of a species in a population unit. As shown in Figure 2, the “b” value of 
the equation for the length and weight of the male species was 1.7955, while a value of 

1.8354 was obtained for females. This indicated that the growth of males and females 
had a negative allometric pattern. The results showed that the condition of H. nehereus 

was affected by various factors, including density, gonad maturity, feed, sex, and age.   
 

  
(a) Male (b) Female 

Figure 2. Length-weight relationship of Harpadon nehereus. 
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Condition index. The condition index described the size of the fishery, expressed by 

length and weight data. It also showed an excellent condition in terms of physical 
capacity to survive and reproduce. 

 
Table 3  

Criteria condition index of Harpadon nehereus 

 

No. Criteria condition index* Body shape Male Female 
Percentage (%) 

Male Female 

1. 0 There isn't any 0 0 0.0 0.0 
2. 0.1 to 0.49 Very thin 13 4 0.5 0.2 

3. 0.50 to 0.99 Thin 1189 788 46.9 48.4 

4. 1 Proportional 44 35 1.7 2.2 
5. 1.01 to 1.50 Fat 1217 746 48.0 45.9 

6. >1.51 Very Fat 70 54 2.8 3.3 
*The value of the Criteria Condition Index follows King (1995); Andrade et al (2003); Achmad et al (2019); 

Salim et al (2021, 2022a); Indaarjo et al (2021, 2022, 2023). 

 

Model von Bertalanffy. The age structure of H. nehereus can be described using the 
Von Bertalanffy model with a polynomial orthogonal equation type. Furthermore, Figure 3 

shows the relationship between age and the total length, which were represented by the 

x-axis and y-axis, respectively. The male orthogonal polynomial equation of type 6 was 
described by the equation Y=-3e-13x6+3e-10x5-2e-07x4+6e-05x3-0.009x2+0.7762x 

+1.4664 with R2=0.99 and correlation (r) value of 0.9999. Meanwhile, the female 
orthogonal polynomial equation type 6 was described as Y=-9e-14x6+2e-10x5-1e-

07x4+4e-05x3-0.007x2+0.7174x+1.5775 with R2=0.99 and the correlation value (r) of 
0.99. Based on these results, the correlation value between the two variables was 

extreme. The male growth pattern showed a significant change in the growth speed after 
120 days, once it reached the size of 30.3 cm. 

 

  
(a) Male (b) Female 

Figure 3. Model of Von Bertalanffy between males and females. 

 
Gonad maturity level and gonad maturity index. Gonad Maturity Level (GML) 

referred to the developmental stage before and after the fish spawned, and the 
observation was carried out morphologically. The time taken for fish to first mature their 

gonads was related to growth and influential environmental factors affecting them, 
specifically food availability. 
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Table 4  

Gonad maturity level between males and females 
 

Stage 
Sample (Individuals) Percentage (%) 

Male Female Male Female 

I 2295 1331 90.6 81.8 
II 150 185 5.9 11.4 

III 64 62 2.5 3.8 
IV 24 49 0.9 3.0 

V - - - - 

 

H. nehereus in the Juata Laut waters of Tarakan City exhibited varying GML, which 

indicated the levels of gonad maturity at each sampling time, as shown in Table 4. The 
variations in GML obtained at each sampling time suggested that these fish spawn 

throughout the year. Due to the year-round spawning, the GML composition consisted of 
various groups with unequal percentages. A high rate of considerable gonad maturity 

indicated the peak of spawning. 
Quantitative changes occurring in the gonads can be determined based on the GMI, 

which was the ratio between the weight of the gonads and the body. Furthermore, the 
mean index for males ranged from 2.3 to 14, while for females, it was 2.1 to 14.2. Based 

on observations, the value of the GMI for females was relatively more significant 

compared to males, as shown in Table 5.  
 

Table 5  
Calculation of Gonad Maturity Index (GMI) Harpadon nehereus from June to September 

2022 
 

Stage 
Body-weight (g) Gonad-weight (cm) Percentage of GMI (%) 

Male Female Male Female Male Female 

I 10.3-131.4 10.6-123.8 0.1-0.3 0.1-0.3 0.08-3.88 0.09-3.23 
II 22.3-106.2 19.85-86.6 0.4-1.0 0.4-0.9 0.47-3.00 0.57-2.89 

III 10.3-120.4 23.3-105.9 1.0-2.0 1.0-1.8 1.00-7.90 1.04-6.01 
IV 12.8-127.3 16.0-142.6 1.7-4.48 1.6-12.5 1.6-12.7 2.41-44.78 

V - - - - - - 

 

The calculation results showed that the first maturity size (FMS) of the male species was 

of 16.8 cm length, with a maximum length of 16.9 cm. Furthermore, the gonads matured 
for the first time at 17.1 cm with a total length of 17.2 cm, as shown in Table 6.  

 
Table 6 

First maturity size of Harpadon nehereus from June to September 2022 period 
 

Sex 
First maturity size 

Lower limit Upper limit 

Male 16.8 16.9 
Female 17.1 17.2 

 
Discussion. The presence of different types of water influenced the behavior of fisheries, 

causing them to spend more energy while carrying out their activities of foraging for food 
compared to other fish living in calm waters (Indarjo et al 2021,2022). The results 

showed that the growth and weight of males, females, and combined fish can be 

explained by a negative allometric relationship, where length growth was faster than 
weight. The “b” value for males and females was b<3, which was consistent with Ibrahim 

et al (2017) and Indarjo et al (2023) that when b=3, the weight gain was balanced with 
the length (isometric). Meanwhile, if the value of b<3, then the growth in size was faster 

compared to the weight increase (negative allometric). The results also showed that a ‘b’ 
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value >3 indicated the presence of a faster length increase compared to the weight gain 

(positive allometric). The length-weight relationship of H. nehereus from June to 
September was examined, and the correlation coefficient (“r” value) for females was 

calculated. The calculation results showed the presence of a strong relationship. A value 
of r close to 1, indicates a substantial length-to-weight connection (Windarti 2020), while 

a weak association is shown by a small. According to Mulfizar (2012), fish living in fast-

flowing waters have a lower b value, while those in calm currents have a significantly 
higher value.  

The condition index was a valuable tool for evaluating the significance of various 
fish spawning areas as well as the spawning season. Table 3 shows that the range of H. 

nehereus male condition factors during the study was from 0.1 to >1.51. Furthermore, 
the lowest index criteria for males were very thin body shape, while the highest with fat 

body shape. The lowest condition index criteria for females were very thin body shape, 
while the highest with a thin body shape. 

The length-weight relationship of the samples was influenced by the availability of 

natural food and by the environmental conditions supporting growth. Variations in the 
length and weight caused differences in the condition index and affected the condition of 

the fish that were spawning. These findings are consistent with Aisyah et al (2017) that 
spawning was one of the causes of changes in the fish condition index. Commercial 

condition factor values have been reported to be essential in determining the quality and 
quantity of fish meat available for consumption (Wujdi et al 2012). 

The model von Bertalanffy suggested that males reached an asymptotic growth of 
29.9 cm at an age of 299 days, with an average growth rate of 0.0348 cm per day. 

Furthermore, this model can be applied to estimate the age of the fish in the range of 27 

to 30 days old. In the Juata Laut waters of Tarakan City, the male fish typically reached a 
gonadal size of 16.8 to 16.9 cm at the first maturity size, which is important in 

maintaining population sustainability. Based on the model analysis, the transition from 
the gonad maturity to a slower growth rate occurred at the size of 27 cm or at the age of 

65 days. The age range from day 65 to day 299 suggested a repetitive pattern of the 
weight growth and of the gonad maturity, while the growth in total length from 27 cm to 

29.9 cm took a relatively long period. The Von Bertalanffy model also explained that the 
asymptotic size of females was 27.2 cm at an age of 396 days, with an average growth 

rate of 0.03 cm per day. The application of this model can estimate the age of female fish 

in the range of 37 to 38 days old.  
The age structure was an essential component of fisheries biology. Furthermore, 

the fish age, length, and weight relationships can provide information on the age at first 
maturity, the lifespan, growth, mortality, and reproduction (Firdaus et al 2013a; Salim et 

al 2022b). The number of fish in each class at any given time depended on the 
recruitment occurring each year, and most of the lost species were due to human 

exploitation or natural causes. The analysis of the Petersen model, which was the basis 
for Von Bertalanffy's growth, showed that the length scale of both male and female 

species had shifted to the right (Figure 3). This indicated an increase in the population of 

the species around the study area. Furthermore, old fish continued to grow, but the rate 
decreased due to the lack of food, which was absorbed for body maintenance, 

movement, reproduction, or for avoiding predators (Firdaus et al 2013a). 
Based on the genital maturity level (GML), the majority of the samples obtained 

were categorized as GML I (90.6%). This suggested that in the study areas fish were 
primarily focused on discovering food, and energy obtained was likely used for growth. H. 

nehereus were found to have reached the first stage of gonad development while still 
experiencing a reasonably fast growth period. At this stage, the energy in their body was 

divided between the growth of length and gonad, which was essential for maintaining 

stability and avoiding predators, including fishermen. Furthermore, for most fish, 
mortality was caused by natural factors, such as predators or competition for food, which 

can lead to cannibalism within the population. H. nehereus is cannibalistic species, as 
evidenced by several catches, where small fish were found in the mouth and stomach of 

larger species. Based on the age and total length, females tended to reach the height of 
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their first maturity size (FMS) faster compared to males. This was because females 

required gonad growth (for reproduction) to maintain population sustainability.  
The GML showed that the majority of the samples were obtained in the areas, 

which were mostly used for foraging. The Von Bertalanffy growth curve revealed that the 
fish reached their first stage of gonad development while still experiencing a reasonably 

fast growth period. Furthermore, the energy obtained was used for the growth of gonads 

and body length. Based on the results, the dominant cause of death was natural factors, 
and females tended to have a higher mortality rate compared to males, leading to 

population degradation. The catch mortality and exploitation rate revealed that females 
were caught at lower rates compared to males. Effendie (1979) reported that H. 

nehereus experienced rapid growth in size at the beginning of their life but slowed down 
as they reached the maximum length. Restiangsih et al (2016) also stated that various 

factors, such as habitat, food availability, age, fishing gear, and environmental conditions 
can impact the size of fish in different waters. According to Kasmi et al (2017) & Kantun 

et al (2018), high and low GMI were caused by environmental factors, which were 

directly related to food availability as an energy source for somatic development and 
reproduction. An increase in the GMI value was one of the indicators of the spawning 

season, and this is consistent with Arrafi et al (2016). According to the criteria of Pauly 
(1984), the Juata Laut waters exceeded the specified sustainable limit during the study. 

Although the maximum total sustainable use of 50%was exceeded by only a small 
percentage, Kurniawati et al (2016) stated that this was a warning in the management of 

H. nehereus resources, specifically in the Juata Laut waters of Tarakan City. Siby et al 
(2009) stated that the first maturity size (FMS) can be characterized periodically in order 

to predict population pressure. According to Kamal et al (2020), the presence of different 

FMS was a fish reproductive strategy to restore population balance, due to changing 
conditions, abiotic factors, and overfishing. Dahlan et al (2015) reported that the size and 

age of the first maturity gonads differed across various species. Several factors can affect 
the FMS, including sex, diversity, age, size, and physiological characteristics. 

Mahmoud (2009) reported that sex cells can be collected in both solitary and 
cluster form without a membrane. Oocytes at the alveoli cortical stage were reported to 

be deposits of trophic compounds, while those at the vitellogenin stage were 
characterized by an improvement in quantity and yolk vesicle. These improvements were 

indicated by an increase in protein granules and fat acquisitions. Skoblina (2010) stated 

that the oocyte hydration process was characterized by the formation of yolk globule 
proteins influenced by proteolytic lysosomal enzymes due to germinal vesicle breakdown. 

This finding is consistent with Dorostghoal et al (2009): the stage was indicated by the 
presence of yolk globules, which filled the entire cytoplasm, while the nucleus moved 

towards the animal pole. Achmad et al (2019) and Brulé et al (2016) also stated that the 
development of spermatocytes was found at the stage of maturity of fish gonads, 

classified as the gonochorism type. Therefore, the fish size at first gonadal maturity was 
not consistently similar (Effendie 1979). Gonad development was influenced by two 

factors, including environmental and hormonal factors (Ghosh et al 2009). Vidyastari et 

al (2020) reported that spawning usually occurred after the peaks of maturity, leading to 
a decrease in GML in the subsequent stages. 

 
Conclusions. The length-weight correlation between males and females of H. nehereus 

had negative allometric growth characteristics. The body shape of the males was 
dominantly fat, while the females were thin. Furthermore, the Von Bertalanffy model’s 

results showed that asymptotic growth in males was higher, suggesting that they 
experienced more mortality and exploitation compared to the females. In terms of 

geographical location, the fish were predominantly found in GML I. The index of gonad 

maturity in males was considerably higher compared to females, indicating that they had 
a faster maturation rate. 
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