Rebuttal Letter: Reply to Reviewer PeerJ
Title: Adaptation and potential culture of wild amphipods and mysids as potential live feed in aquaculture: a review
Journal: PeerJ
Reviewer: 1 (Kamil Mert Eryalçın)
1) Manuscript includes important data on amphipods and Mysids. Those live preys can be used in several ways in aquaculture such as direct or feed ingredients. Therefore, topic is important.
Reply to reviewers: Thank you for your review and kind comment. 

2) It is review paper and it is improved after revision. However, I did not see that all tables include statistics differences with upper superscript letters. I only concern about it. If they added sig. superscripts in tables, it is fine.
Reply to reviewers: Thank you for your kind comment and suggestion. Significant superscripts have been added in tables.
Revised: Table 1 - 5
Table 1: 
Optimum water quality parameters for the culture of amphipods and mysids.
Optimum water quality parameters for the cultivation of potential amphipods (Caprella scaura) and mysids (Neomysis awatschensis) species that can be used in aquaculture hatcheries.
	Parameters
	Amphipods (Caprella scaura)
	Mysids (Neomysis awatschensis)

	Temperature
	18-23°C
	20°C

	Dissolved oxygen (DO)
	5-9 ppm
	6.6-7.2 ppm

	Salinity
	37-39 ppt
	30 ppt


Sources: Baeza et al. (2013a); Lee et al. (2020).










Table 2:
Percentage of fatty acid composition in the gammaridea and caprellidea from the Strait of Gibraltar.
PUFA: Polyunsaturated; Mon: Monounsaturated; Sat: Saturated; AA: Arachidonic acid; EPA: Eicosapentaenoic acid; DHA: Docosahexaenoic acid.
	
	Hyale perieri
	Caprella penantis
	Echinogammarus sp.
	Caprella equilibra
	Caprella grandimana
	Elasmopus rapax
	Jassa sp.
	Caprella dilatata

	Saturated
	
	
	
	
	
	
	
	

	16:0
	24.83a
	21.56b
	16.98g
	18.13e
	17.59f
	20.65c
	19.71d
	17.79f

	17:0
	0.54
	1.44
	1.38
	1.20
	1.16
	1.09
	1.37
	0.93

	18:0
	3.65
	5.20
	4.46
	4.56
	3.53
	5.27
	6.32
	4.43

	Monounsaturated
	
	
	
	
	
	
	
	

	18:1(n-9)
	13.77c
	12.57d
	24.23a
	11.44e
	10.99f
	17.79b
	12.27d
	10.84f

	18:1(n-7)
	5.24
	2.56
	3.64
	3.00
	7.23
	2.39
	2.45
	1.96

	18:1(n-5)
	0.19
	0.24
	0.21
	1.33
	1.12
	0.19
	0.15
	0.20

	20:1(n-9)
	1.10
	1.47
	1.22
	0.52
	0.52
	1.16
	1.18
	1.65

	Polyunsaturated
	
	
	
	
	
	
	
	

	20:4(n-6) 
	5.43b
	3.48d
	2.36f
	2.33f
	10.25a
	2.80e
	2.14g
	4.48c

	20:5(n-3) 
	8.90f
	15.87e
	8.52g
	0.32h
	21.45a
	16.10d
	17.67b
	17.14c

	22:6(n-3) 
	2.08f
	13.98b
	0.86g
	15.31a
	7.72e
	8.81d
	11.84c
	13.57b

	DHA/EPA
	0.23
	0.88
	0.10
	0.69
	0.28
	0.55
	0.67
	0.79

	DHA/AA
	0.38
	4.02
	0.36
	6.93
	0.77
	3.15
	5.53
	3.03

	EPA/AA
	1.64
	4.56
	3.61
	10.10
	2.73
	5.75
	8.26
	3.82

	Mon/PUFA
	0.71
	0.52
	1.15
	0.51
	0.69
	0.75
	0.50
	0.44

	Mon/Sat
	0.78
	0.67
	1.32
	0.66
	0.85
	0.84
	0.67
	0.77


Source: Baeza-Rojano et al. (2014).

Table 3:
Comparison of fatty acid compositions (% of Fatty Acid Methyl Esters (FAME)) (Mean ± SD) of live prey organisms as food for developing fish and crustaceans’ larvae.
	
	Artemia
	Mysids
	Copepods
	Rotifer
	Moina spp.

	Total lipids 
	ND
	10.6±0.1a
	ND
	ND
	9.84±2.46a

	Fatty acids
	
	
	
	
	

	 C14:0
	0.47±0.05d
	3.1±1.5c
	5.47±0.09a
	0.98±0.12d
	5.43±0.05a

	 C16:0 
	10.50±0.25e
	26.5±4.7a
	19.40±0.15c
	17.0±1.02d
	20.16±0.25b

	 C16:1n-7
	1.46±0.06c
	11.8±2.5a
	4.61±0.39b
	1.38±0.34c
	3.38±0.10b

	 C18:0
	6.57±0.48d
	9.1±0.6b
	4.55±0.37c
	5.61±0.43c, d
	13.24±0.16a

	 C18:1n−9 
	18.9±0.31a
	7.8±2.5c
	1.61±0.39d
	7.92±0.54c
	10.94±0.04b

	 C18:2n-6
	5.29±0.76c
	6.1±1.4c
	ND
	22.2±0.59a
	13.64±.07b

	 C20:4n−6 
	0.48±0.13c
	6.4±1.3a
	0.44±0.22c
	2.38±0.56b
	ND

	 C20:5n−3 
	2.19±0.64c
	15.3±1.6a
	6.61±0.39b
	3.53±0.31c
	0.66±0.06d

	 C22:6n−3 
	0.39±0.03d
	13.2±1.8a
	2.76±0.21c
	5.05±0.79b
	ND

	DHA: EPA
	0.20±0.07c
	0.9±0.1b
	ND
	1.40±0.29a
	ND


1ND: No data available 
2Source: Das et al. (2007); Eusebio et al. (2010); Rocha et al. (2017); Yuslan et al. (2022a).

Table 4: 
Example of feed used as an enrichment for live feed organisms and its nutritional compositions (%). 
	
	Protein
	Lipid
	Carbohydrate
	Ash

	Chlorella vulgaris
	45.44±0.11b
	10.47±0.12c
	ND
	10.49±0.12a

	Yeast
	49.63±2.43a
	4.64±0.52d
	31.55±4.32b
	7.98±0.76c

	Rice bran
	10.64±0.60d
	21.84±0.54a
	50.71±0.12a
	10.08±0.12b

	Palm kernel cake (PKC)
	17.60±1.40c
	5.50±0.30d
	50.40±2.30a
	6.10±1.20c

	Soybean meal
	19.00±0.10c
	11.30±0.03b
	ND
	ND


1ND: No data available
2Sources: Zarei et al. (2012); Khan et al. (2016); Onofre et al. (2017); Ilias et al. (2020); Suhaimi et al. (2022b).
[bookmark: _Hlk146719882]
[bookmark: _Hlk140694122]Table 5: 
Proximate analysis of the fishmeal and amphipod meal (% of dry matter).
	
	Fishmeal
	Amphipod meal

	Dry matter (%)
	89.39b
	93.15a

	Crude protein (%)
	61.9±1.8a
	25.9±0.2b

	Crude lipid (%)
	8.9±1.1a
	4.7±0.5b

	Crude fiber (%)
	2.99±2.90b
	11.2±1.5a

	Ash (%)
	22.4±0.8b
	27.2±0.5a

	Nitrogen free extract 
	10.76±0.50b
	21.4±0.6a

	Gross energy (Kcal kg-1)
	3930.14a
	3364.05b


1ND: No data available
2Sources: Ween et al. (2017); Kumar et al. (2018); Bhuyain et al. (2019); Ashour et al. (2021); Promthale et al. (2021); Alvanou et al. (2023).

3) The manuscript includes important data and become good review paper.
Reply to reviewers: Thank you for your review and kind comment. 



Reviewer: 3 (Kiran Liversage)
1) The use of English language was done well, I only saw three minor corrections - line 131: change "have" to "has", line 243: change to "males", line 320: delete "at". 

Reply to reviewers: Thank you for your kind comment. English language has been revised accordingly.  

Revised: Line 136, Line 237 and Line 314


2) line 47: are they really commonly found in colonies? Mostly I think of the way amphipods live as being describable as individual. 

Reply to reviewers: Thank you for your kind comment. The sentences have been revised accordingly. 

Revised: Line 45 – Line 50

[bookmark: _Hlk157865475][bookmark: _Hlk157938801]Inserted: Caprellid amphipods, commonly known as skeleton shrimps, are small marine crustaceans that are found in plenty in many littoral habitats (Ros & Guerra-García, 2012). Here they form an important trophic link between primary producers and higher trophic levels (Woods, 2009; Ros & Guerra-García, 2012). Live feed such as amphipod has the potential to be offered as a substitute feed for aquaculture, whether it is still alive or dead (Baeza-Rojano, Hachero-Cruzado & Guerra- García, 2014).


3) line 69: a massive rate of what? 

Reply to reviewers: Thank you for your question. Massive rate here means the rate production of common live feed used in hatcheries. The sentences have been revised accordingly to make it clearer for the reader.  

Revised: Line 68 – Line 71

Inserted: According to Kandathil et al. (2020), common live feeds consist of copepods, freshwater cladocerans (like Daphnia sp. and Moina sp.), and rotifers (like Brachionus sp.). These organisms are known for their high rate of reproduction, capacity to grow rapidly, and resilience to harsh environments.


4) line 131-147: I found it difficult to understand the relevance of this section, given the review is focused on feed for aquaculture, e.g. why bring up about two amphipods recently found in lava field groundwater? (line 138) (have they been found to be useful for being cultured or something?). Is there some relevance of the species discovered in the alps? (line 142-143). Overall, it seems like just an incomplete and not very relevant collection of facts, so the section might be deleted or made more relevant for the review. 

Reply to reviewers: Thank you for your suggestion. The sentences have been revised accordingly by focusing on the information of amphipods species that potentially can be used in aquaculture. 

Revised: Line 137 – Line 152

[bookmark: _Hlk158060957]Inserted: Even though eleven taxa, including the new species of grammarian amphipods, have been recorded by Azman & Othman (2013) in Pulau Tioman waters, this results in additional documented amphipods and provides new information on the range and distribution pattern of amphipods in the South China Sea. The amphipod genus Grandidierella is comprised of more than 43 species that have been documented worldwide (Wongkamhaeng et al., 2020; Shahin et al., 2023a). The genus has a wide distribution in marine habitats, including brackish, estuarine, and coastal waters (Azman & Othman, 2012; Myers & Desiderato, 2019; Myers et al., 2019). In addition to their potential application as live food in aquaculture (Jourde et al., 2013; Lo Brutto et al., 2016), certain species are utilized as an indicator in studies on the toxicity of sediments (Hindarti et al., 2015). G. halophila is a newly discovered species from the Aoridae family, identified by Wongkamhaeng et al. (2012). It was found in the hypersaline waters of salt flats in the Samut Sakorn district, Thailand, located in the Inner Gulf of Thailand. The amphipods G. halophila, which are naturally abundant in the lagoons at Pantai Sri Tujuh in Kelantan, Malaysia, were discovered by Shahin et al. (2023a). This discovery makes the amphipods easily accessible to researchers for their study as a potential new feed resource for aquaculture. Figure 1 below shows a morphological diagram of adult amphipods.


5) And this also applies to the text on line 167-197. These sections could be improved by having the many specific details more synthesized into take-home messages for the reader about amphipods and mysids in general. 

Reply to reviewers: Thank you for your suggestion. The sentences have been revised accordingly by focusing on the information of mysids species that potentially can be used in aquaculture. 

Revised: Line 172 – Line 191

[bookmark: _Hlk157912269][bookmark: _Hlk158063382]Inserted: Mysids are highly abundant and widely distributed crustaceans, inhabiting various aquatic areas, with a particular preference for marine environments (Gan et al., 2010). Mysid is a significant constituent in the shallow coastal and estuarine waters, serving a crucial function in the transfer of energy from lower to higher trophic levels (Mauchline 1980; Mees & Jones, 1997; Yolanda et al., 2023). The spatial distribution of crustacean zooplankton has been documented to be affected by tidal waves or water currents (Hall & Burns, 2003; Macías et al., 2010; Yolanda et al., 2023). There are 41 species of mysids recorded in Peninsular Malaysian waters (Tan, Azman & Othman, 2014), with the most common being Erythrops minute, Mesopodopsis orientalis, Acanthomysis longispina, Acanthomysis quadrispinosa, Lycomysis spinicauda, Pseudanchialina inermis, and Prionomysis aspera. The first mysid species from Malaysian waters was recorded by Tattersall (1965), in the northern region of the Malacca Straits. Several mysid species belonging to the Anisomysini tribe have been found in the waters of Southeast Asia (Sawamoto 2014; Nurshazwan et al., 2021). Two species, which is Anisomysis (Anisomysis) aikawai Ii, 1964 and A. (Paranisomysis) ohtsukai Murano, 1994, have been recorded from Malaysian waters (Gan et al., 2010; Tan et al., 2014; Tan & Azman, 2018) and there was no record of any mysid of the genus Idiomysis. However, recent study by Nurshazwan et al. (2021) has found another species of Idiomysis, which is Idiomysis bumbumiensis sp. nov. that was found at Pulau Bum Bum, Sabah, Malaysia. Species found is the seventh member of the genus Idiomysis and it is the first described in Southeast Asia (Nurshazwan et al., 2021). Figure 2 below shows a morphological diagram of adult mysids.


6)  line 273-274: as all species grow, they have increasing body size through time.

Reply to reviewers: Thank you for your kind comment. The sentences have been revised accordingly to make it clearer for the reader. 

Revised: Line 265 – Line 269 

[bookmark: _Hlk157875531]Inserted: According to Yolanda et al. (2023), mysids, Rhopatophtalmus hastatus brooding females with the nauplioid stage have a larger proportion than the brooding females with the embryonic and post-nauplioid stages. The mean body length among the brooding females, females with the naupiolid stage were the largest (10.73 ±0.14 mm), followed by the post-naupiolid stage (10.67±0.15) and embryonic phase (10.20±0.13 mm) (Yolanda et al., 2023).


7) line 387: because this is a review, I do not think it’s necessary to even mention differences from the reviewed papers that were non-significant (the whole point of a review is to pick out only the important and relevant facts from the literature).

Reply to reviewers: Thank you for pointing this out. The sentences have been revised accordingly by focusing only on the important and relevant facts from the literature. 

Revised: Line 376 – Line 383

Inserted: Promthale et al. (2021) examined the nutritional composition of different stages of dried amphipods, Bemlos quadrimanus. The crude protein (CP) level of the juvenile stage (37.2±1.0%) was significantly higher than that of the immature (29.6±0.9%) and mature stages (25.9±0.2%). The nutritional content of the Gammarus pulex study by Abo et al. (2020) resulted in 40% of protein, 5.5% of fats, 27.4% of carbohydrates, and 2.9% of fiber. According to a study by Jiménez et al. (2018), the five dominant species in this study had similar ash, protein, and carbohydrate compositions, but their total lipid compositions differed slightly (19.15%±0.48 and 18.35±0.23, respectively, mean standard deviation).


8)  Table 1: maybe state the species names of the amphipods and mysids in these two studies, so the reader knows the data is only relevant for those limited numbers of species (not to amphipods and mysids in general).

Reply to reviewers: Thank you for your kind comment. Species names of the amphipods and mysids have been added in the Table 1. 

Revised: Table 1

Inserted: 

Table 1: 
Optimum water quality parameters for the culture of amphipods and mysids.
Optimum water quality parameters for the cultivation of potential amphipods (Caprella scaura) and mysids (Neomysis awatschensis) species that can be used in aquaculture hatcheries.
	Parameters
	Amphipods (Caprella scaura)
	Mysids (Neomysis awatschensis)

	Temperature
	18-23°C
	20°C

	Dissolved oxygen (DO)
	5-9 ppm
	6.6-7.2 ppm

	Salinity
	37-39 ppt
	30 ppt


Sources: Baeza et al. (2013a); Lee et al. (2020).


9) Figure 3-5: all these figures are only very basic with only limited information in them (Fig. 5 especially is unnecessary). The information in all these figures could probably be explained more succinctly in just a few sentences of text - I would delete these figures.

Reply to reviewers: Thank you for your review and suggestion. Figure 5 have been deleted from the manuscript citation and list since the information on amphipods and mysids culture method have been explained in the manuscript. 

Revised: Deleted Figure 5
