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lab work 1. Observation on different fish scales and pigment cells
(advisor: Xiaoling GONG)

1. Objectives
    To learn about the various fish scales; draw and be able to identify placoid scale, cycloid scale and ctenoid scale; to learn about the pigment cells.
2. Group Size: One group with 2 person.
3. Materials Needed:

Each group with one microscope and one dissecting microscope
placoid scale collected from shark;
Slides with various scales from various fish species

Zebrafish
4. Experiments
4.1 Observation on placoid scale
Each placoid scale consists of a flattened rectangular base plate which is embedded in the fish, and variously developed structures, such as spines, which project posteriorly on the surface. 
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4.2. Observation on elasmoid scales：
elasmoid scales cover the body of teleosts.
(1) Cycloid Type：no cteni in the posterior part, including 3 different subtypes:
①carp-type：such as carp. Bone rings grow around the focus in all parts. Focus is close to anterior or posterior part. Radiis distribute only in anterior or posterior part.
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②herring-type: such as herring, hilsa herring. Radiis arranged like waves, are almost perpendicular with bone rings.
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③ cod-type: Such as cod, eel. Radiis exist in all parts of scale. A bone ring is broken by radiis into small sections. 
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(2) Ctenoid Type: The major different from cycloid is that there are lot of ctenis in the posterior part in ctenoid scale. In addition, radii only exist in anterior part, and focus is close to the posterior part, such as perch.
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 (3) Scale from lateral line: These scales are pierced with a tubular aperture, and the tubes of which they are the exit are quite distinct, and form the so-called "lateral line." These tubes always point from the root of the scale, towards the tail of the fish.
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4.3. Observation on pigment cells
Take one piece of scale from the living zebrafish, and put the scale under microscope to observation pigment cells. You can see the star-like melanocyte is black and  the irregular xanthophore is yellow. Iridophore cells show blue or golden color.
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5. Draw the placoid scale and one kind of elasmoid scales
lab work 2. Comparative anatomy of fish
(advisor: Xiaoling GONG)

1. Objectives

    To be familiar with structures of shark or bone fish. 

2. Group Size: One group with 2 persons.

3. Materials Needed:

 Each group with one Shark, carp and sea perch, 

4. Experiments

4.1 anatomy of shark

4.1.1External anatomy

To touch the skin of shark. To observe the teeth arrangement. To find the clape in male shark. Different fins (caudal fin is heterocercal).
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4.1.2 inner anatomy
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Shark heart                                              shark brain
4.2 anatomy of bone fish (carp and sea perch)

4.2.1 External anatomy
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4.2.2 inner anatomy
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Females usually have paired ovaries that produce eggs.
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lab work 3. Aging Fish and fecundity assessment
(advisor: Xiaoling Gong)

1. Objectives
    To learn about how to age fish and assess the fecundity of female fish.

2. Group Size: One group with 2 persons.
3. Materials Needed:

Each group with one dissecting microscope, Projection Microscope.

vertebra of bighead carp (Hypophthalmichthys nobilis) used for aging

otolith of Japanese eel used for aging
1 slides with scales from one fish species for age determination.
5 individuals of crucian carp (Carassius auratus) for each group used for aging and fecundity assessment.

4. Experiments

  4.1 Materials used for age detemination

4.1.1vertebra used for aging

Observation: vertebra of bighead carp (Hypophthalmichthys nobilis) used for aging.
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4.1.2 otolith used for aging

Otoliths, commonly called ear stones, are removed from the fish's head either by entering through the top of the head or by pulling back the gills. The sagittal otoliths, the largest of three pairs of ear stones, are removed, cleaned, dried, and stored in a vial.
Observation: check the otolith of Japanese eel under dissecting microscope for aging.
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Fig. Structure and annuli onsagitta transverse plane of Japanese eel.
Prepresents primordium of sagitta; 1, 2, 3, 4 ,5 represent annulis of sagitta.
4.1.3 elasmoid scale used for aging

scales are the most widely used aging structure. Counting the number of annuli (rings) on a scale provides the fish age and the spacing between rings is proportional to the growth of the fish.
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In the laboratory, a scale can be “read” by compressing it between glass slides and viewing the slides under a projection microscope. Cycloid fish scales, like those of trout and salmon, add rings (‘circuli’) as they grow.
4.2 the age composition of crucian carp population (total 5 individuals):

Remove 5 scales from the side of a carp (see figure), and fix the scales inside of two slides using sticky tape. Examine under a microscope. Note the number of growth annuli (intersection of growth rings in two different years).
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No annuli, record as 1 year old;

1 annuli, record as 2 years old;

2 annulis, record as 3 years old;

3……. 

4.3 estimation of fish fecundity
Crucian Carp (Carassius carassius) Ovary: yellow color, eggs can be seen. 

The color of testis is white. 
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gonadosomatic index (GSI)=100 x (weight for both gonads divide by the body weight without  viscera)
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Steps:

1. Open the abdominal cavity, remove viscera, then weight the body mass on the scale. Detach the pair of ovaries or testis, weight the gonad.

2. sample 0.1 gram ovary tissue from one female individual, then put the sampled tissue in the Petri dish, add some water for separating easily. Counting the number of all eggs in the dish using the counter. 
3. Measurement of eggs sizes: choosing randomly twenty eggs of a mature Crucian Carp and put these eggs on a slide to measure the diameter of each egg under Projection Microscope. Using a ruler to measure. The diameter of egg should be the size on the Projection divided by the magnification.

Home work (Handing in homework after 2 weeks):

Report: Aging Fish and fecundity assessment of Crucian Carp
1. introduction (why need to age fish, how to age fish, why should assess the fish fecundity)

2. material and method

3. results  (including figures and tables)

4.discussion
Lab work 4 Taxanomy of Fish (1st)

(advisor: Jinquan Yang)
	No.
	Species
	Groups
	Special features

	1
	Lampetra japonica
	Superclass, Cephalopod
Petromyzontiformes
	body eel-like; Oral sucker shaped with 7 pairs of external gill pores

	2
	Heterodontus zebra
	Chondrichthyes , Selachomorpha,

Heterodontiformes
	each dorsal with 1 spine,total 2; with anal fin and zebra-pattern of dark

	3
	Chiloscyllium plagiosum
	chondrichthyes , Selachomorpha,

Heterodontiformes
	Two dorsal fins without spin, with anal fin, Nostrils subterminal on snout; pre-oral snout long, mouth closer to eyes than snout tip, young and adults with transverse dark bands and numerous white or bluish spots

	4
	Sphyrna lewini
	chondrichthyes , Selachomorpha,

Carcharhiniformes
	Two dorsal fins without spin, with anal fin, broad, narrow bladed head, arched anterior margin with prominent median indentation and lateral indentation, Mouth cleft beyond eye, with eye with blink film or blink fold, “T”- shaped head

	5
	Rhinobatos schlegeli
	chondrichthyes, Batomorpha

Rhinopristiformes
	Disc broad, snout triangle and protracted, tail bulky, no caudal spine, pelvic fin lateral with a toe-like shaped, The back of the brown 

	6
	Raja hollandi
	chondrichthyes, Batomorpha

Rhinopristiformes
	Disc broad, the tail and dorsal and caudal fins are well developed, no caudal spine, pelvic fin lateral with a toe-like shaped, 3-5 rows small spines on caudal peduncle 

	7
	Narke japonica
	chondrichthyes, Batomorpha，Torpediniformes
	Disc broad, the tail and dorsal and caudal fins are well developed, no caudal spine, skin soft, electric organ present.

	8
	Dasyatis laevigata
	chondrichthyes, Batomorpha, Myliobatoidei
	Disc broad, no caudal fin; tail long, body smooth, no any spine

	9
	Acipenser sinensis
	Osteichthyes, Chondrostei, Acipenseriformes
	Five rows of body plates on body, four barbels in front of mouth; mouth inferior and protrusible; gill rakers fewer than 50; teeth absent in adults,

	10
	muraenesox cinereus
	Osteichthyes, Teleostei,Elopomorpha, Anguliiiformes
	Scales absent, mouth very big, teeth well developed, especially on the vomer.

	11
	Anguilla japonica
	Osteichthyes, Teleostei,Elopomorpha, Anguliiiformes
	Body especially slimy, with scales embedded in skin, mouth small

	12
	Tenualosa reevesii
	Osteichthyes, Teleostei, Clupeomorpha, Clupeiformes, Clupeidae
	Body elongate, extremely compressed, mouth terminal, abdominal scute present, a median notch in upper jaw, with well developed sebaceous eyelids, A dark blotch behind gill opening and a series of spots along flank

	13
	Ilisha elongata
	Osteichthyes, Teleostei, Clupeomorpha, Clupeiformes, Clupeidae
	Body moderately slender, moderately compressed, abdominal scute present, mouth small and superior, mouth small, jaw articulation in front of eye

	14
	Konosirus punctatus
	Osteichthyes, Teleostei, Clupeomorpha, Clupeiformes, Clupeidae
	Body moderately slender, moderately compressed, mouth small, jaw articulation in front of eye ,abdominal scute present, mouth terminal, 

	15
	Coilia nasus
	Osteichthyes, Teleostei, Clupeomorpha, Clupeiformes,  Engraulidae
	Body moderately slender, moderately compressed, mouth large, jaw articulation well behind eye , abdominal scute present, mouth inferior, Pectoral fin with 6 filaments

	16
	Coilia mystus
	Osteichthyes, Teleostei, Clupeomorpha, Clupeiformes,  Engraulidae
	Body moderately slender, moderately compressed, mouth large, jaw articulation well behind eye , abdominal scute present, mouth inferior, Pectoral fin with 6 filaments, Anal rays 73-86

	17
	Setipinna tenuifilis
	Osteichthyes, Teleostei, Clupeomorpha, Clupeiformes,  Engraulidae
	Body moderately slender, moderately compressed, mouth large, jaw articulation well behind eye, abdominal scute present, mouth inferior, Pectoral fin with 1 filament. Anal rays 50-75


Lab work 5 Taxanomy of Fish (2nd)

(advisor: Jinquan Yang)
	No.
	Species
	Groups
	Special features

	1
	Chanos chanos
	Gonorynchiformes
	mouth small and toothless; single dorsal about mid-level of the body，The LIDS are well developed and the eyes are completely covered

	2
	Hypophthalmichthys molitrix
	Cypriniformes, Xenocyprididae,
	Head small, sharp scaleless keel from pectoral region to anal origin

	3
	Hypophthalmichthys nobilis
	Cypriniformes, Xenocyprididae, Hypophalmichthyinae
	Head big, sharp scaleless keel from pelvic to anal

	4
	Cyprinus carpio
	Cypriniformes, Xenocyprididae,Cyprininae
	2 pairs of barbels, Dorsal fin and caudal fin both with 3 spines, the last spines serrated posteriorly

	5
	Carassius auratus auratus
	Cypriniformes, Xenocyprididae,Cyprininae
	Barbel absent, not spines, Body stout, thick-set, caudal peduncle thick and short 

	6
	Hemibarbus maculatus
	Cypriniformes, Xenocyprididae,Gobioninae
	Hypostomatous, Dorsal spine strong, Both sides of the body with 7-11 large and blackish spots.

	7
	Cirrhinus molitorella
	Cypriniformes, Xenocyprididae, Labeoninae
	Mouth small, Hypostomatous, curved; 2 pairs of barbels, About 8-15 scales above and below the lateral line above the pectoral fin have sapphire blue patches

	8
	Xenocypris microlepis
	Cypriniformes, Xenocyprididae,，Xenocyprinae
	Shape side flat, mandible with sharp horny, Hypostomatous, slight curved, sharp scaleless keel from pelvic to anal.

	9
	Mylopharyngodon piceus
	Cypriniformes, Xenocyprididae,Leuciscinae
	Dorsal fin no spine. Pelvic and anal fin black, scales one color

	10
	Ctenopharyngodon idella
	Cypriniformes, Xenocyprididae, Cyprininae
	Dorsal fin no spine. Pelvic and anal fin grayish white, Scales are large with dark edging

	11
	Rhodeus sinensis
	Cypriniformes, Xenocyprididae, Acheilognathidae
	Small, Oval shaped body, Incomplete lateral line. Dorsal fin starts from the middle of the body.

	12
	Chanodichthys erythropterus
	Cypriniformes, Xenocyprididae, Culterinae
	The body is laterally flat, the mouth is superior, the mouth fissure is almost vertical with the longitudinal axis of the bod,sharp scaleless keel from pectoral to anal, the body is lower

	13
	Culter alburnus 
	Cypriniformes, Xenocyprididae, Culterinae
	The body is laterally flat, the mouth is superior, the mouth fissure is almost vertical with the longitudinal axis of the bod, sharp scaleless keel from pelvic to anal, the body is lower

	14
	Megalobrama amblycephala
	Cypriniformes，Xenocyprididae, Culterinae
	sharp scaleless keel from pelvic to anal，

	15
	Parabramis pekinensis
	Cypriniformes, Xenocyprididae, , Culterinae
	sharp scaleless keel from pectoral to anal, the body is higher

	16
	Opsariichthys bidens
	Cypriniformes, Xenocyprididae,Danioninae
	Body with vertical stripes, and the upper and lower jaw edges are wavy and horse-mouth-shaped. Adult male with projecting anal fin rays; conspicuous symphyseal knob in lower jaw

	17
	Misgurnus anguillicaudatus
	Cypriniformes, Cobitidae
	5 pairs of barbels, scales small, conspicuous adipose crests along the ventral and dorsal mid-lines of the caudal peduncle

	18
	Colossoma brachypomum
	Characiformes，Serrasalmidae
	  Oval-shaped, with adipose fin. Upper jaw slightly longer than lower 

	19
	Pelteobagrus fulvidraco
	Siluriformes, Bagridae
	4 pairs of barbels, Dorsal spines 2, dorsal soft ray 7, with adipose fin,  2 vertical stripes on each body side 

	20
	Leiocassis longirostris
	Siluriformes, Bagridae
	4 pairs of barbels, Dorsal spines 2, dorsal soft ray 7, with adipose fin, mouth inferior

	21
	Clarias fuscus
	Siluriformes,Clariidae
	4 pairs of barbels, dorsal ray more than 30, adipose fin absent, dorsal and anal fin both long.

	22
	Arius sinensis
	Siluriformes, Ariidae
	3 pairs of barbels, dorsal fin with spines, adipose fin, caudal fin deeply forked

	23
	Silurus asotus
	Siluriformes, Siluridae
	2 pairs of barbels, dorsal fin spineless, adipose fin absent, 

anal fin long confined to caudal fin 


Lab work 6 Taxanomy of Fish(3rd)

 (advisor: Jinquan Yang)
	No.
	Species
	Groups
	Special features

	1
	Protosalanx hyalocranius
	Protacanthopterygii，Osmeriformes
	adipose fin present, Slim and long body, Head looks like a triangle from the top, Smooth body semitransparent without scale, only male has a line of thin scales alone the basement of anal fin.

	2
	Oncorhynchus mykiss
	Protacanthopterygii，Osmeriformes
	adipose fin present, Small black spots are distributed on the head, side and fin, anal fin branches rays 6-11

	3
	Oncorhynchus keta
	Protacanthopterygii，Osmeriformes
	adipose fin present, anal fin branches rays 10-16

	4
	Trachiocephalus myops
	Protacanthopterygii，Aulopiformes
	Body slightly long, mouth big, 

	5
	Saurida elongata
	Protacanthopterygii，Aulopiformes
	Body slightly long, mouth big, 

	6
	Harpadon nehereus
	Protacanthopterygii，Aulopiformes
	Body slightly long and soft, scales restricted to posterior half of the body.

	7
	Gadus morhua
	Paracanthopterygii, Gadoidei
	3 dorsal fins and 2 anal fins

	8
	Lophiomus setigerus
	Paracanthopterygii, Lophiiformes
	Scales absent 

	9
	Monocentrus japonicus
	Paracanthopterygii, Beryciformes
	Body except for caudal peduncle armored with huge, immovable scales,

	10
	Zeus faber
	Paracanthopterygii, Zeiformes
	Minute scales present. Highly compressed body, Large dark spot, surrounded by a light ring on each side of the body.

	11
	Pegasus volitans
	Paracanthopterygii, Pegasiformes
	Body light brown or olive to dark brown-black dorsally and laterally, lighter ventrally. Tubercles absent on surface of carapace; no scales on orbit; distal margin of dorsal and anal fins perpendicular to horizontal axis of body. 4 pairs of dorsolateral body plates; 5 pairs of ventrolateral body plates; tail rings 12, anteriormost 9 mobile, last 3 fused; a lateral pair of posteriorly directed spines on terminal tail rings; suborbital shelf convex obscuring eye from ventral view; deep pits absent. Rostrum monomorphic and spatulate.

	12
	Trachyrhamphus serratus
	Paracanthopterygii, Syngnathiformes
	anteriormost mobile, last fused; a lateral pair of posteriorly directed spines on terminal tail rings

	13
	Monopterus albus
	Paracanthopterygii, Synbranchiformes
	no scales; no pectoral and pelvic fins; dorsal, caudal and anal fins confluent and reduced to a skin fold; gill openings merged into single slit underneath the head, Rice paddy eels are red to brown with a sprinkling of dark flecks across their backs; large mouths and small eyes.

	14
	Sebastiscus marmoratus
	Paracanthopterygii,Scorpaeniformes
	confluent and reduced to a skin fold; large black blotch  

	15
	Chelidonichthys kumu
	Paracanthopterygii,Scorpaeniformes
	Anal spines: 0; Anal soft rays: 14 - 16; Vertebrae: 33 - 35. Olive or brownish in color, becomes red when stressed; lower half of the inner part of pectoral fin with large black blotch surrounded by numerous pale spots

	16
	Lepidotrigla japonice
	Paracanthopterygii,Scorpaeniformes
	Head strongly depressed. Preopercular spines 2, lower usually longest. 

	17
	Platycephalus indicus
	Paracanthopterygii,Scorpaeniformes
	Head strongly depressed. Preopercular spines 2, lower usually longest. Vomerine teeth in a single transverse band

	18
	Trachidermus fasciatus
	Paracanthopterygii,Scorpaeniformes
	Dorsal spines (total): 8; Dorsal soft rays (total): 19-20; Anal soft rays: 17 - 18. Head large and without spine; snout with nostril spine; eyes small and nearer to tip of snout; mouth large, upper jaw slightly projected and reaching rear edge of eyes; gill opening large, pseudobranch present and gill rakers small; scales absent but with small knobbles on body


Lab work 7 Taxanomy of Fish (4th)

 (advisor: Jinquan Yang)
	No.
	Species
	Groups
	Special features

	1
	Mugil cephalus
	Perciformes, Mugiloidei
	body stout, cylindrical in cross-section, slightly compressed; head broad and flattened, Well developed adipose eyelid covering most of pupil, Upper lip thin and without papillae, Hind end of upper jaw reaching a vertical line from anterior eye margin; maxillary pad not visible below corner of mouth when closed

	2
	Liza haematocheila
	Perciformes, Mugiloidei
	head broad and flattened, maxillary pad visible below corner of mouth when closed. Eyes red.

	3
	Sphyraena pinguis 
	Perciformes, Sphyraenoidei
	Hind end of upper jaw reaching a vertical line from anterior eye margin

	4
	Eleutheronema tetradactylum
	Perciformes, Polynemoidei
	Mouth slightly inferior, pectoral filaments 4, vomer with deciduous tooth plates on both sides, except in juveniles

	5
	Uranoscopus japonicus
	Perciformes, Trachinoidei
	Lower edge of preopercle with 3 spines, very rarely to be more. Labial fimbriae simple and poorly developed. Posterior nostril slitlike. Dorsoposterior margin of pectoral fin slightly concave; pectoral and caudal fins pale yellow in fresh specimens

	6
	Bostrychus sinensis
	Perciformes, Gobioidei
	Left and right of pelvic fins closer, a big spot on the tail

	7
	Synechogobius hasta
	Perciformes, Gobioidei
	Left and right of pelvic fins into one sucker

	8
	Trichiurus lepturus
	Perciformes, Trichiuroidei
	Body extremely elongate, compressed and tapering to a point. Mouth large with a dermal process at the tip of each jaw. Dorsal fin relatively high; anal fin reduced to minute spinules usually embedded in the skin or slightly breaking through; anterior margin of pectoral fin spine not serrated. Pelvic and caudal fins absent.

	9
	Scomber japonicus
	Perciformes, Scombroidei
	Body long fusiform, 2 ridges on the caudal peduncle, Anal fin spine conspicuous, clearly separated from anal rays but joined to them by a membrane, caudal peduncle with 5-6 finlets on the upper and lower edge

	10
	Scomberomorus niphonius
	Perciformes, Scombroidei
	Body long fusiform, 3 ridges on the caudal peduncle, caudal peduncle with 8-9 finlets on the upper and lower edge

	11
	Pampus argenteus
	Perciformes,Stromateoidei
	Body firm, very deep, oval, and compressed, Dorsal and anal fins preceded by a series of 5 to 10 blade-like spines with anterior and posterior points. Pelvic fins absent. Caudal fin deeply forked, the lower lobe longer than the upper, scales fall off easily

	12
	Psenopsis anomala
	Perciformes,Stromateoidei
	Body firm, long-oval shaped and compressed, Spines of dorsal fin short, not separated from soft-rayed portion. Body covered with thinly scales and easy to fall out 

	13
	Channa argus
	Perciformes, Channoidei
	Dorsal spine absent, the dorsal and anal fin bases are long with irregular patches on the body

	14
	Echeneis naucrates
	Perciformes, Echeneidae
	The sucker of the first dorsal fin

	15
	Siniperca chuatsi
	Perciformes, Percoidei
	Big mouth, upper jaw extend trailing edge of eye. High body, side flat, backside with ridges. Anomalistic macula and dark spots on the sides; 4-5 dark horizontal stripes near the base of dorsal fin. Brown oblique bands from the tip of snout across eyes to the origin of dorsal fin. 

	16
	Epinephelus megachir
	 Perciformes, Percoidei
	whitish color; head, body and fins with numerous large close-set hexagonal to roundish dark brown to blackish spots, rounded caudal fin, lower jaw barely projecting in front of upper jaw, the spines connected to the soft rays without deep carving, dorsal spines 11.

	17
	Lateolabrax japonicus
	Perciformes, Percoidei
	the spines connected to the soft rays with deep carving, dorsal spines 11-12, black spots on the dorsal side and the first dorsal fin.

	18
	Micropterus salmoides
	Perciformes, Percoidei
	Mouth large; maxillary extending beyond the eye, dorsal spines 9-10. 3 longitudinal bands on operculum.

	19
	Priacanthus macracanthus 
	Perciformes, Percoidei
	The body long oval and compressed shaped, eyes large; the mouth oblique, with the lower jaw projecting upwards, body color lightly red, rough scales uneasily fall off 

	20
	Decapterus maruadsi 
	Perciformes, Percoidei
	anal fin with 2 detached spines, 1 finlets

	21
	Trachurus japonicus
	Perciformes, Percoidei
	anal fin with 2 detached spines, Species with no finlets and the entire lateral line with scutes,

	22
	Trachinotus ovatus
	Perciformes, Percoidei
	anal fin with 2 detached spines, body moderately long and compressed, Upper jaw very narrow at posterior end and extending only to below anterior third of eye, 2 dorsal fins, 1st with 7 spines, scales small, cycloid, partially embedded in skin and easily fall off.

	23
	Hapaloyenys mucronatus
	Perciformes, Percoidei 
	Mustach distributed in the check; a reverse spine in front of dorsal fin

	24
	Acanthopagrus schlegelii
	Perciformes, Percoidei, Sparidae
	Developed molars with several brown longitudinal stripes on the body, pelvic and anal fins dark

	25
	Larimichthys crocea
	Perciformes, Percoidei,Sciaenidae
	More than 3 times of ratio of caudal peduncle length to height, scales above lateral line 8-9, body gold when fresh. Soft-rayed portions of dorsal and anal fins mostly covered with scales. Posterior part of pectoral fin not black. Anal soft rays usually 8

	26
	Larimichthys polyactis
	Perciformes, Percoidei, Sciaenidae
	About 2 times of ratio of caudal peduncle length to height, scales above lateral line5-6. Soft-rayed portions of dorsal and anal fins mostly covered with scales. Posterior part of pectoral fin not black. Anal soft rays usually 9

	27
	Collichthys lucidus
	Perciformes, Percoidei, Sciaenidae
	Big head while little body; a lot of spines on the head

	28
	Oreochromis niloticus
	Perciformes, Percoidei,Cichlidae
	Body long and compressed with numerous thin vertical stripes, lateral line broken into upper and lower 2 lines

	29
	Psettodes erumei
	Pleuronectiformes,Psettodoidei
	Body oval and flat, but thicker than in most other flatfishes. Mouth large with strong teeth; maxillary extends well beyond hind edge of lower eye; both eyes on left or right side; upper eye lying immediately below dorsal edge, dorsal fin origin well posterior to eyes

	30
	Cleisthenes herzensteini
	Pleuronectiformes,Pleuronectoidei
	dorsal fin origin above or in front eye, the edge of  free, mouth large, upper eyes on the middle line of cephalic dorsum. 

	31
	Paralichthys olivaceus
	Pleuronectiformes,Pleuronectoidei
	Origin site from the eye, sharp teeth on the jaw

	32
	Zebrias zebra
	Pleuronectiformes,Soleoidei
	Origin site from the eye, zebra band on the body

	33
	Cynoglossus abbreviatus
	Pleuronectiformes,Soleoidei
	Maxilla extending only to point equal with verticals through middle and posterior margin of fixed eye. Corner of mouth nearer to tip of snout than to branchial opening. 

	34
	Thamnaconus modestus
	Tetraodontiformes, Monacanthidae
	Teeth fused on big tooth, spine without movement

	35
	Takifugu obscurus
	Tetraodontiformes, Tetraodontidae
	Body covered with prickles. A large black blotch on side beneath pectoral fin and on base of dorsal fin
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