Candidate Exam Questions 
(Provided by Baolong BAO)
I. True/False Questions (1 point each question, 10 points in total)

1. Meristic characters are body measurements.

2. Sharks have homocercal tail.

3. White muscle is used for sustained swimming in fishes.

4. Both of the lateral line system and the inner ear rely on sensory hair cells.
5. When salt concentration increases, the solubility of O2 in the water also increases.

6. Glucose metabolism is influenced by insulin, glucagon and somatostation from cells within the pancreas.
7. R-selected life history is characterized by slow growth, delayed maturation, long gestation, low fecundity and parental care.
8. The largest bony fish is whale shark (Rhincodon typus).
9. Sturgeons have placoid scales.

10. Fish that feed on benthic food types have supraterminal or superior mouths.

11. Morphological characters can be used for fish systematics, including morphometircs that are traits can be counted.

12. Sturgeons have heterocercal tail.

13. Red muscle is used for sustained swimming in fishes.
14. There are more than one kinocilium in sernsory hair cells of fishes.
15. When temperature increases, the solubility of O2 in the water also increases.

16. Urophysis is part of neurosecretory system, located in the head region of fishes.
17. K-selected life history is characterized by rapid growth, early maturation, short gestation, high fecundity and no parental care.

18. The largest fish is the ocean sunfish (Mola mola).

19. Hagfishes are external parasites of fihes, mostly spawn in freshwater.

20. Surface feeders often have an inferior mouths.
21. Salmon is a catadromous fish.

22. Red muscle is aerobically efficient and used for sustained swimming

23. In physoclistous fishes, gas can be added in through a structure called oval.

24. The pituitary is near the top of the brain, produce melatonin regulate fish responses to daily and annual cycles of daylight.
25. Fishes may have two general types of sensory cells in the retina, rods and cones. Rods are quite sensitive to low light levels and provide low resolution.

26. Jawed fishes have incurrent and excurrent nostril, which are part of respiratory system.
27. K-selected life history is characterized by rapid growth, early maturation, short gestation, high fecundity and no parental care.

28. The largest bony fish is the ocean sunfish (Mola mola).

29. Taxonomy is the study of evolutionary relationships between organisms

30. Iteroparous spawning more than once during their lives, e.g., sharks, lungfishes, sturgeons, gars, tarpons, minnows, codfishes, seabasses.
31. Fishes experience indeterminate growth, growing throughout their lives, changing from larvae to juveniles to adults.
32. Life history stages in fishes can be defined sequentially as fertilized eggs -> larva -> fry -> juvenile -> adult

33. The swimming mode of eel is Carangiform mode.
44. Mollusk feeders have molariform teeth.
35. Surface feeders often have superior or supraterminal mouths.

36. Schooling fishes undergo a series of maneuvers when attacked; aggregating functions particularly well during attack because multiple targets presented by the prey confuse the predator.

37. Counter-shading color is a way of avoiding detection by the predator.

38. The von Bertalanffy growth coefficient (K) is not related to the size of fishes, for example K is higher in anchovy than in swordfish.
39. Below 6000 meters in the ocean is called Hadal zone.

40. Niche is the relatively predictable habitat use patterns of each species, but does not include the predator–prey and competitive interactions.

41. Japanese eel (Anguilla japonica) is an anadromous fish.

42. White muscle is aerobically efficient and used for sustained swimming

43. In physostomous fishes, gas can be taken in and emitted through the pneumatic duct.

44. The pituitary is near the top of the brain, produce melatonin regulate fish responses to daily and annual cycles of daylight.
45. Many fishes also have cones, which are less sensitive than rods and therefore require brighter light. Cones provide greater resolution

46. Jawed fishes have incurrent and excurrent nostril, which are part of respiratory system.
47. R-selected life history is characterized by slow growth, delayed maturation, long gestation, low fecundity and parental care.
48. The largest fish is whale shark (Rhincodon typus).
49. Systematics is the science of describing and naming organisms
50. Semelparous spawning one time and die.
51. In most respects, large size confers physiological and ecological advantages on an individual.

52. Life history stages in fishes can be defined sequentially as fertilized eggs -> larva -> fry -> juvenile -> adult

53. The swimming mode of eel is Anguilliform mode.

54. Piscivores and other predators on soft-bodied prey variously possess long, slender, sharp teeth, needlelike villiform teeth.

55. Fishes that feed on benthic food types have subterminal or inferior mouths.

56. Schooling fishes undergo a series of maneuvers when attacked; aggregating functions particularly well during attack because multiple targets presented by the prey confuse the predator.

57. Camouflage is a way of avoiding detection by the predator.

58. The von Bertalanffy growth coefficient (K) can be useful in assessing fishery management approaches because slower growing fishes with lower K values tend to be more vulnerable to overfishing.
59. Between 200 m to 100 m in the ocean is called Mesopelagic Zone.

60. A population consists of all the individuals of a particular species in a given area.
61. Sturgeon is a catadromous fish.

62. Red muscle is often found in fish which are constantly swimmer.

63. In physoclistous fishes, gas can be added in through a structure called oval.

64. The pituitary is near the top of the brain, produce melatonin regulate fish responses to daily and annual cycles of daylight.

65. Fishes may have two general types of sensory cells in the retina, rods and cones. Rods provide color vision.

66. Jawed fishes have incurrent and excurrent nostril, which are part of respiratory system.

67. K-selected life history is characterized by rapid growth, early maturation, short gestation, high fecundity and no parental care.

68. The largest bony fish is the ocean sunfish (Mola mola).

69. Taxonomy is the study of evolutionary relationships between organisms

70. Iteroparous spawning more than once during their lives, e.g., sharks, lungfishes, sturgeons, gars, tarpons, minnows, codfishes, seabasses.

71. Fishes experience indeterminate growth, growing throughout their lives, changing from larvae to juveniles to adults.

2. Life history stages in fishes can be defined sequentially as fertilized eggs -> larva -> fry -> juvenile -> adult

73. The swimming mode of eel is Carangiform mode.

74. Mollusk feeders have molariform teeth.

75. Bottom feeders often have superior or supraterminal mouths.

76. Schooling fishes undergo a series of maneuvers when attacked; aggregating functions particularly well during attack because multiple targets presented by the prey confuse the predator.

77. Counter-shading color in fish usually have a dark belly and brighter back.

78. The von Bertalanffy growth coefficient (K) is not related to the size of fishes, for example K is higher in anchovy than in swordfish.

79. Below 6000 meters in the ocean is called Hadal zone.

80. Niche is the relatively predictable habitat use patterns of each species, but does not include the predator–prey and competitive interactions.

81. American eel (Anguilla rostrata) is an anadromous fish.

82. White muscle is aerobically efficient.

83. In physostomous fishes, gas can be taken in and emitted through the pneumatic duct.

84. The pineal gland is under hypothalamus, and works as the center of endocrine system.

85. Many fishes also have cones, which are less sensitive than rods and therefore require brighter light. Cones provide greater resolution.

86. Taste receptor can be found in body surface in some fishes.

87. R-selected life history is characterized by slow growth, delayed maturation, long gestation, low fecundity and parental care.

88. The largest fish is whale shark (Rhincodon typus).

89. Systematics is the science of describing and naming organisms

90. Semelparous spawning one time and die, for example, salmon and eel.

91. In most respects, large size confers physiological and ecological advantages on an individual.

92. Life history stages in fishes can be defined sequentially as fertilized eggs -> larva -> fry -> juvenile -> adult

93. The swimming mode of eel is Anguilliform mode.

94. Piscivores and other predators on soft-bodied prey variously possess long, slender, sharp teeth, needlelike villiform teeth.

95. Fishes that feed on benthic food types have subterminal or inferior mouths.

96. Schooling fishes undergo a series of maneuvers when attacked; aggregating functions particularly well during attack because multiple targets presented by the prey confuse the predator.

97. Camouflage is a way of avoiding detection by the predator.

98. The von Bertalanffy growth coefficient (K) can be useful in assessing fishery management approaches because slower growing fishes with lower K values tend to be more vulnerable to overfishing.

99. Between 200 m to 100 m in the ocean is called hadal Zone.

100. A population consists of all the individuals of a particular species in a given area.

II. Multiple Choice Questions (1 point each question, 30 points in total)

1. _______ fin is paired.
A. caudal; B. anal; C. adipose; D. pelvic

2. ________ often has blue-greenish muscle.

A. lingcod; B. halibut; C. salmon; D. tuna

3. A spiral valve increases the surface area of the intestine, and it can be found in ________.

A. sharks; B. sturgeons; C. carp; D. large mouth bass

4. Canal neuromasts are more abundant in ________.

A. sedentary fish; B. slow swimmers; C. fast swimmer; D. solitary fish

5. The function of claspers of sharks is related to _________.

A. respiration; B. feeding; C. fighting; D. reproduction

6. The adult fish has a ________ kidney.

A. pronephros; B. mesonephros; C. metanephros; D. nephrostome
7. Countercurrent exchange mechanism is important in fish ________.

A. reproduction; B. thermoregulation; C. swimming; D. feeding

8. In elasmobranch, the neutral buoyancy is achieved with having _________, squalene, wax esters
A. placoid scale; B. cartilaginous skeleton; C. gas bladder; D. TMAO

9. _______ is the upper part of some fish vertebrae.

A. Haemal; B. Urostyle; C. Neural spine; D. Lepidotrichia

10. ________ has cycloid scales.
A. climbing perch; B. bass; C. snakehead; D. herring

11. The division of muscles along length of body is called ___________

A. epurals; B. corpuscles of Stannius; C. myomeres; D. urophysis
12. Osmoregulation in fishes is controlled by several hormones, including urotensins, cortisol, prolactin, and the ______________. 

A. melatonin; B. prolactin; C. catecholamines; D. insulin
13. Autonomic nervous system ANS often works together with the endocrine system to control involuntary physiological functions such as 
A. heart rate; B. blood pressure; C. gas bladder volume; D. all of above

14. Heat production or conservation in some fishes, a condition often referred to as _________.

A. heat organs; B. isotonic; C. heterothermy; D. ectothermy

15. The ___________ is important in transporting salts from the surrounding water into the blood.
A. glomeruli; B. chloride cells; C. glycoproteins; D. T cell

16. The cellular level response to stress involves stress proteins often called ___________, because they were initially described as a response to elevated temperatures. However, they are now recognized as a general cellularlevel response to many types of stress, including temperature, various types of pollution, handling, hypoxia, and pathogens.

A. hydrophobic protein; B. hydrophilic protein; C. heat shock proteins (HSPs); D. antibody

17. Elasmobranch vertebrae consist of calcified cartilage. Fin rays consist of ____________.
A. ceratotrichia; B. leptotrichia; C. spines; D. muscles

18. Which of the following species has gular plate ________.

A. trout; B. salmon; C. bowfin; D. carp

19. ___________ muscle often is involved in anaerobic respiration.

A. red; B. white; C. pink; D. blue

20. Goldeye, arapaima, arowana belong to _____________.

A. Elopomorphs; B Ostariophysans; C. Osteoglossomorphs; D. euteleostei

21. Which of the following is planktivorous ___________.

A. common carp; B large mouth bass; C. sturgeon; D. bighead carp
22. The Puffer fish (Tetraodontiformes) has ability to ‘puff up’ by gulping in water or air, which is often used in _________.

A. communication; B sexual selection; C. deter predators; D. breathing

23. Which of the following does NOT characterize fishes inhabit high-energy zones_________

A. accessory respiratory; B. suction device; C. small body size; D. depressed body shape

24. The swimming mode of pufferfishes is called ______________

A. Ostraciform; B. Siluriformes; C. Thunniform; D. Carangiform

25. Metamorphosis can be seen in ______________ that change from symmetrical larvae to asymmetrical bottom-dwelling juveniles.
A. carps; B. basses; C. eels; D. flounders

26. Which of the following is semelparous _________.
A. tuna; B. seahorse; C. sunfishes; D. salmon

27. Tilapia is a ____________.

A. guarder; B. open-substrate spawner; C. nest spawner; D. mouth brooder

28. The major difference between Mugli cephalus and Liza haematocheilus is , ____________

A. adipose eyelid; B. tongue; C. length of caudal peduncle; D. fin spines
29. Which of the following does NOT have Weberian ossicles __________.

A. eels; B. characins; C. catfishes; D. carps

30. Which of the following sharks live in freshwater ____________.

A. Glyphis shark; B. dog shark; C. white shark; D. whale shark

31. The body shape of bluegill sunfish is _______.

A. fusiform; B. sagittiform; C. compressiform; D depressform

32. _______ swimming type is propelling body by undulation of dorsal fin.

A. labriform; B. rajiform; C. amiiform; D. thunniform

33. Pyloric caeca, fingerlike pouches that connect to the intestine near the pylorus, may function in absorption or digestion, which can be found in many carnivorous fish, such as ________.

A. Sinipera ; B. grass carp; C. surgeon fish; D. goldfish

34. Superficial neuromasts, sensitive to water movement across the skin, more abundant in fishes that are ________.

A. sedentary; B. slow swimmers; C. scaleless; D. solitary

35. The function of spiracle is related to ________ in skates and rays.

A. smelling; B. reproduction; C. breathing; D. digestion

36. The adult fish has a ________ kidney.

A. pronephros; B. mesonephros; C. metanephros; D. nephrostome
37. Countercurrent exchange mechanism is important in fish ________.

A. reproduction; B. thermoregulation; C. swimming; D. feeding

38. In elasmobranch, the neutral buoyancy is achieved with having cartilaginous skeleton, _______.

A. placoid scale; B. squalene; C. gas bladder; D. TMAO

39. _______ is the lower part of some fish vertebrae.

A. Haemal spine; B. Urostyle; C. Neural spine; D. Lepidotrichia

40. ________ has ctenoid scales.
A. carp; B. salmon; C. snakehead; D. herring

41. The division of muscles along length of body is called ___________

A. epurals; B. corpuscles of Stannius; C. myomeres; D. urophysis
42. _____________ regulates fish responses to daily and annual cycles of daylight.
A. melatonin; B. prolactin; C. catecholamines; D. insulin
43. Human-generated endocrine disrupting compounds may affect ________ of fish

A. growth; B. development; C. sex differentiation; D. all of above

44. Fish that can tolerate a broad salt concentration is called __________.

A. hypotonic; B. isotonic; C. heterothermy; D. euryhaline

45. Memory cell is an important component of ____________.

A. innate immune system; B. adaptive immune system; C. neural system; D. memory system

46. The cellular level response to stress involves stress proteins often called ___________, because they were initially described as a response to elevated temperatures. However, they are now recognized as a general cellularlevel response to many types of stress, including temperature, various types of pollution, handling, hypoxia, and pathogens.

A. hydrophobic protein; B. hydrophilic protein; C. heat shock proteins (HSPs); D. antibody

47. There are two groups of extant sarcopterygian fishes, including lungfishes and __________.

A. coelacanths; B. bichirs; C. bowfin; D. ray-finned fishes

48. ___________ muscle is most aerobically efficient.

A. red; B. white; C. pink; D. blue

49. The synapomorphy of the Polypteriformes is _______________.

A. Dorsal finlets with spines; B cartilaginous bone; C. heterocercal tail; D. spiral valve

50. High temperature could damage the normal function of fishes through __________.
A. structural degradation; B decreased oxygen availability; C. temperature-induced Bohr effect; D. all of above

51. Which of the following fish does not include herbivorous species _____________.

A. Minnows; B Surgeonfishes; C. Cichlids; D. eels
52. _________ can grind coral into sand.

A. pufferfishes; B parrotfishes; C. snakeheads; D. tilefishes

53. Which of the following does not characterize desert fishes _________

A. accessory respiratory; B. estivating; C. suction device; D. diapausing egg

54. Which of the following has a lie-in-wait body shape

A. bluegill; B. flounder; C. tuna; D. pike

55. Smoltification is a term describing complex transitions in young ______________ moving from fresh water to the ocean.
A. minnows; B. herrings; C. herrings; D. salmons

56. Which of the following is semelparous _________.
A. tuna; B. seahorse; C. sunfishes; D. eel

57. Silver carp is a ____________.

A. guarder; B. open-substrate spawner; C. nest spawner; D. mouth brooder

58. The major difference between small and larger yellow croaker is __________.

A. size of the adipose eyelid; 





B. teeth on tongue;

C. ratio between the depth and length of caudal peduncle; 
D. number of scales above the lateral line

59. Which of the following has leptocephalus larva ___________.
A. eels; B.herring ; C. arowana; D. piranha

60. Holocephalans are ___________.

A. chimaeras; B. sharks; C. rays; D. skates

61. Fish muscle may be in color of 

A. red; B. white; C. green; D pink

62. The bulbus arteriosus is a structure part of the _______ system.

A. cardiovascular; B. respiratory; C. digestive; D. nerve

63. Pyloric caeca, fingerlike pouches that connect to the intestine near the pylorus, may function in absorption or digestion, which can be found in many carnivorous fish, such as ________.

A. Sinipera ; B. grass carp; C. surgeon fish; D. goldfish

64. Superficial neuromasts, sensitive to water movement across the skin, more abundant in fishes that are ________.

A. sedentary; B. slow swimmers; C. scaleless; D. solitary

65. Magnetic reception have been found in ________.

A. yellow fin tuna; B. Japanese eel; C. catfish; D. large mouth bass

66. The adult fish has a ________ kidney.

A. pronephros; B. mesonephros; C. metanephros; D. nephrostome
67. Countercurrent exchange mechanism is important in fish ________.

A. respiration; B. thermoregulation; C. swimming; D. feeding

68. In elasmobranch, the neutral buoyancy is achieved with having cartilaginous skeleton, _______.

A. placoid scale; B. squalene; C. gas bladder; D. TMAO

69. There are two types of electroreceptor organs in fishes, one is ________ receptors and the other is tuberous receptors.

A. ampullary; B. tuberous; C. internal; D. wave

70. Fishes that are hearing specialists have mechanisms that transmit gas bladder vibrations to the inner ear for detection by the otolith organs, include ________.
A. carp; B. bass; C. snakehead; D. herring

71. Fishes are the only jawed vertebrates known to possess a caudal neurosecretory system, called ___________

A. pineal gland; B. corpuscles of Stannius; C. pituitary; D. urophysis
72. _____________ regulates fish responses to daily and annual cycles of daylight.
A. melatonin; B. prolactin; C. catecholamines; D. insulin
73. Human-generated endocrine disrupting compounds may affect ________ of fish

A. growth; B. development; C. sex differentiation; D. all of above

74. Fish that can tolerate a broad salt concentration is called __________.

A. hypotonic; B. isotonic; C. heterothermy; D. euryhaline

75. Memory cell is an important component of ____________.

A. innate immune system; B. adaptive immune system; C. neural system; D. memory system

76. The cellular level response to stress involves stress proteins often called ___________, because they were initially described as a response to elevated temperatures. However, they are now recognized as a general cellularlevel response to many types of stress, including temperature, various types of pollution, handling, hypoxia, and pathogens.

A. hydrophobic protein; B. hydrophilic protein; C. heat shock proteins (HSPs); D. antibody

77. There are two groups of extant sarcopterygian fishes, including lungfishes and __________.

A. coelacanths; B. bichirs; C. bowfin; D. ray-finned fishes

78. Desert fishes often possess accessory respiratory structures for using atmospheric oxygen, and have a life cycle that includes a resting stage during droughts, involving ___________.

A. heat shock protein; B. a diapausing egg; C. an estivating adult; D. TMAO

79. The synapomorphy of the Polypteriformes is _______________.

A. Dorsal finlets with spines; B cartilaginous bone; C. heterocercal tail; D. spiral valve

80. High temperature could damage the normal function of fishes through __________.
A. structural degradation; B decreased oxygen availability; C. temperature-induced Bohr effect; D. all of above

81. Eel, tarpons are _____________.

A. Elopomorphs; B Ostariophysans; C. Osteoglossomorphs; D. euteleostei

82. The Puffer fish (Tetraodontiformes) has ability to ‘puff up’ by gulping in water or air, which is often used in _________.

A. communication; B sexual selection; C. deter predators; D. breathing

83. The synapomorphic characters for Elopomorpha include:

A. Lepidotrichia; B. Weberian apparatus; C. Teeth growing on tongue; D. Leptocephalus larva

84. Which of the following are NOT included in Ostariophysans

A. Cypriniformes; B. Siluriformes; C. Characiformes; D. Hidontiformes

85. The key characters of Holocephali are ______________.
A. pelvic and cephalic claspers; B. placoid scales; C. single gill opening; D. heterocercal tail

86. Sneaking is known from many species, such as _________, in which generally smaller males lurk on the edge of a spawning area and dash in rapidly while a territorial male is spawning. 

A. tuna; B. seahorse; C. sunfishes; D. eel

87. Intromittent organ includes ____________.

A. gonopodium; B. tail; C. pectoral; D. claspers
88. Besides scales, other body parts that can be used for determining the age of fish include __________.

A. muscle; B. tongue; C. vertebrae; D. fin spines
89. Schooling fishes undergo a series of maneuvers when attacked; aggregating functions particularly well during attack due to ___________.
A. oddity effect; B. confusion effect; C. disrupting effect; D. Bohr effect
90. The five physical factors that affecting deepsea fishes are high pressure, low light, low temperature, vast space and ___________.

A. high salinity; B. scarce food; C. pH changes; D. current

91. Pharyngeal teeth facilitate the eating of hard-bodied prey (mollusks, arthropods) and plant material, such as in _______, pharyngeal teeth help in crush hard shell of molluscan prey.

A. snakehead; B. bighead carp; C. black carp; D. catfish

92. The major function of swim bladder is to help in adjust buoyancy, but it is also modified in some fish to help in ________.

A. breath; B. transmitting sound; C. digestion; D. producing sound

93. A spiral valve increases the surface area of the intestine, and it can be found in ________.

A. sharks; B. sturgeons; C. carp; D. large mouth bass

94. Canal neuromasts are more abundant in ________.

A. sedentary fish; B. slow swimmers; C. fast swimmer; D. solitary fish

95. Hearing in fishes is primarily the responsibility of the inner ear, but inner ear is also involved in _________.

A. sound production; B. orientation; C. breathing; D. electrical sensory

96. The adult fish has a ________ kidney.

A. pronephros; B. mesonephros; C. metanephros; D. nephrostome
97. Countercurrent exchange mechanism is important in fish ________.

A. respiration; B. thermoregulation; C. swimming; D. feeding

98. In elasmobranch, the neutral buoyancy is achieved with having _________, squalene, wax esters
A. placoid scale; B. cartilaginous skeleton; C. gas bladder; D. TMAO

99. There are two types of electroreceptor organs in fishes, one is ampullary receptors and the other is ______ receptors.

A. ampullary; B. tuberous; C. internal; D. wave

100. Fishes that are hearing specialists have mechanisms that transmit gas bladder vibrations to the inner ear for detection by the otolith organs, include ________.
A. carp; B. bass; C. snakehead; D. herring

101. Fishes are the only jawed vertebrates known to possess a caudal neurosecretory system, called ___________

A. pineal gland; B. corpuscles of Stannius; C. pituitary; D. urophysis
102. Osmoregulation in fishes is controlled by several hormones, including urotensins, cortisol, prolactin, and the ______________. 

A. melatonin; B. prolactin; C. catecholamines; D. insulin
103. Autonomic nervous system ANS often works together with the endocrine system to control involuntary physiological functions such as 
A. heart rate; B. blood pressure; C. gas bladder volume; D. all of above

104. Heat production or conservation in some fishes, a condition often referred to as _________.

A. heat organs; B. isotonic; C. heterothermy; D. ectothermy

105. The ___________ is important in transporting salts from the surrounding water into the blood.
A. glomeruli; B. chloride cells; C. glycoproteins; D. T cell

106. The cellular level response to stress involves stress proteins often called ___________, because they were initially described as a response to elevated temperatures. However, they are now recognized as a general cellularlevel response to many types of stress, including temperature, various types of pollution, handling, hypoxia, and pathogens.

A. hydrophobic protein; B. hydrophilic protein; C. heat shock proteins (HSPs); D. antibody

107. Elasmobranch vertebrae consist of calcified cartilage. Fin rays consist of ____________.
A. ceratotrichia; B. leptotrichia; C. spines; D. muscles

108. Which of the following species has gular plate ________.

A. trout; B. salmon; C. bowfin; D. carp

109. Chondrostean is probably a paraphyletic grouping; the fifty-two living species are divided among two orders, the ____________, and the Polypteriformes (reedfishes and bichirs).
A. Acipenseriformes; B Lepisosteiformes; C. Amiiformes; D. Clupeiformes

110. Goldeye, arapaima, arowana belong to _____________.

A. Elopomorphs; B Ostariophysans; C. Osteoglossomorphs; D. euteleostei

111. The most noticeable characters of the Pleuronectiformes is ___________.

A. both eyes on the same side; B ctenoid scales; C. compressed body; D. Weberian ossicles

112. The Puffer fish (Tetraodontiformes) has ability to ‘puff up’ by gulping in water or air, which is often used in _________.

A. communication; B sexual selection; C. deter predators; D. breathing

113. The synapomorphic characters for Elopomorpha include:

A. Lepidotrichia; B. Weberian apparatus; C. Teeth growing on tongue; D. Leptocephalus larva

114. Which of the following are NOT included in Ostariophysans

A. Cypriniformes; B. Siluriformes; C. Characiformes; D. Hidontiformes

115. The major traits of the Lepisosteiforms / Semionotiformes are ______________.
A. Elongated jaws; B. ganoid scales; C. single gill opening; D. heterocercal tail

116. In most fishes, the male is the “dimorphic” sex (except that females are generally larger). Many fishes develop ___________ in the males in breeding season.

A. smoltification; B. breeding tubercles; C. annulus; D. heterocercal tail

117. Lie-in-wait predators have elongate bodies, long snouts and ____________.

A. median fins placed far back on the body; B large teeths; C. caudal fin with high aspect ratios; D. no scales

118. What are other factors that can alter the pattern of growth ring, ____________

A. climate change; B. disease; C. breeding; D. all of above

119. Detection avoidance can be achieved by employing tactics, such as __________.

A. mimicry; B. countershading; C. disrupting coloration; D. transparency

120. The three general adaptations often found in desert-adapted fishes are ____________.

A. large body size; B. accessory respiratory structures; C. a diapausing egg; D. an estivating adult
121. Fish muscle may be in color of 

A. red; B. white; C. green; D pink

122. The bulbus arteriosus is a structure part of the _______ system.

A. cardiovascular; B. respiratory; C. digestive; D. nerve

123. Pyloric caeca, fingerlike pouches that connect to the intestine near the pylorus, may function in absorption or digestion, which can be found in many carnivorous fish, such as ________.

A. Siniperca ; B. grass carp; C.trout; D. goldfish

124. Superficial neuromasts, sensitive to water movement across the skin, more abundant in fishes that are ________.

A. sedentary; B. slow swimmers; C. scaleless; D. solitary

125. Hearing in fishes is primarily the responsibility of the inner ear, but inner ear is also involved in _________.
A. sound production; B. orientation; C. breathing; D. electrical sensory
126. The adult fish has a ________ kidney.

A. pronephros; B. mesonephros; C. metanephros; D. nephrostome

127. Countercurrent exchange mechanism is important in fish ________.

A. respiration; B. thermoregulation; C. swimming; D. feeding

128. In elasmobranch, the neutral buoyancy is achieved with having cartilaginous skeleton, _______.

A. placoid scale; B. squalene; C. gas bladder; D. TMAO

129. There are two types of electroreceptor organs in fishes, one is ________ receptors and the other is tuberous receptors.

A. ampullary; B. tuberous; C. internal; D. wave

130. Fishes that are hearing specialists have mechanisms that transmit gas bladder vibrations to the inner ear for detection by the otolith organs, include ________.

A. carp; B. bass; C. snakehead; D. herring

131. Fishes are the only jawed vertebrates known to possess a caudal neurosecretory system, called ___________

A. pineal gland; B. corpuscles of Stannius; C. pituitary; D. urophysis

132. _____________ regulates fish responses to daily and annual cycles of daylight.

A. melatonin; B. prolactin; C. catecholamines; D. insulin

133. Human-generated endocrine disrupting compounds may affect ________ of fish

A. growth; B. development; C. sex differentiation; D. all of above

134. Fish that can tolerate a broad salt concentration is called __________.

A. hypotonic; B. isotonic; C. heterothermy; D. euryhaline

135. Memory cell is an important component of ____________.

A. innate immune system; B. adaptive immune system; C. neural system; D. memory system

136. The cellular level response to stress involves stress proteins often called ___________, because they were initially described as a response to elevated temperatures. However, they are now recognized as a general cellularlevel response to many types of stress, including temperature, various types of pollution, handling, hypoxia, and pathogens.

A. hydrophobic protein; B. hydrophilic protein; C. heat shock proteins (HSPs); D. antibody

137. There are two groups of extant sarcopterygian fishes, including lungfishes and __________.

A. coelacanths; B. bichirs; C. bowfin; D. ray-finned fishes

138. Desert fishes often possess accessory respiratory structures for using atmospheric oxygen, and have a life cycle that includes a resting stage during droughts, involving ___________.

A. heat shock protein; B. a diapausing egg; C. an estivating adult; D. TMAO

139. The synapomorphy of the Polypteriformes is _______________.

A. Dorsal finlets with spines; B cartilaginous bone; C. heterocercal tail; D. spiral valve

140. High temperature could damage the normal function of fishes through __________.

A. structural degradation; B decreased oxygen availability; C. temperature-induced Bohr effect; D. all of above

141. Eel, tarpons are _____________.

A. Elopomorphs; B Ostariophysans; C. Osteoglossomorphs; D. euteleostei

142. The Puffer fish (Tetraodontiformes) has ability to ‘puff up’ by gulping in water or air, which is often used in _________.

A. communication; B sexual selection; C. deter predators; D. breathing

143. The synapomorphic characters for Elopomorpha include:

A. Lepidotrichia; B. Weberian apparatus; C. Teeth growing on tongue; D. Leptocephalus larva

144. Which of the following are NOT included in Ostariophysans

A. Cypriniformes; B. Siluriformes; C. Characiformes; D. Hidontiformes

145. The key characters of Holocephali are ______________.

A. pelvic and cephalic claspers; B. placoid scales; C. single gill opening; D. heterocercal tail

146. Sneaking is known from many species, such as _________, in which generally smaller males lurk on the edge of a spawning area and dash in rapidly while a territorial male is spawning. 

A. tuna; B. seahorse; C. sunfishes; D. eel

147. Intromittent organ includes ____________.

A. gonopodium; B. tail; C. pectoral; D. claspers

148. Besides scales, other body parts that can be used for determining the age of fish include __________.

A. muscle; B. tongue; C. vertebrae; D. fin spines

149. Schooling fishes undergo a series of maneuvers when attacked; aggregating functions particularly well during attack due to ___________.

A. oddity effect; B. confusion effect; C. disrupting effect; D. Bohr effect

150. The five physical factors that affecting deepsea fishes are high pressure, low light, low temperature, vast space and ___________.

A. high salinity; B. scarce food; C. pH changes; D. current

151. Pharyngeal teeth facilitate the eating of hard-bodied prey (mollusks, arthropods) or plant material, such as in _______, pharyngeal teeth help in crush hard shell of molluscan prey.

A. snakehead; B. bighead carp; C. black carp; D. catfish

152. The major function of swim bladder is to help in adjust buoyancy, but it is also modified in some fish to help in ________.

A. breath; B. transmitting sound; C. digestion; D. producing sound

153. A spiral valve increases the surface area of the intestine, and it can be found in ________.

A. sharks; B. sturgeons; C. carp; D. large mouth bass

154. Canal neuromasts are more abundant in ________.

A. sedentary fish; B. slow swimmers; C. fast swimmer; D. solitary fish

155. Magnetic reception have been found in ________.

A. yellow fin tuna; B. Japanese eel; C. catfish; D. large mouth bass

156. The adult fish has a ________ kidney.

A. pronephros; B. mesonephros; C. metanephros; D. nephrostome

157. Countercurrent exchange mechanism is important in fish ________.

A. respiration; B. thermoregulation; C. swimming; D. feeding

158. In elasmobranch, the neutral buoyancy is achieved with having _________, squalene, wax esters

A. placoid scale; B. cartilaginous skeleton; C. gas bladder; D. TMAO

159. There are two types of electroreceptor organs in fishes, one is ampullary receptors and the other is ______ receptors.

A. ampullary; B. tuberous; C. internal; D. wave

160. Fishes that are hearing specialists have mechanisms that transmit gas bladder vibrations to the inner ear for detection by the otolith organs, include ________.

A. carp; B. bass; C. snakehead; D. herring

161. Fishes are the only jawed vertebrates known to possess a caudal neurosecretory system, called ___________

A. pineal gland; B. corpuscles of Stannius; C. pituitary; D. urophysis

162. Osmoregulation in fishes is controlled by several hormones, including urotensins, cortisol, prolactin, and the ______________. 

A. melatonin; B. prolactin; C. catecholamines; D. insulin

163. Autonomic nervous system ANS often works together with the endocrine system to control involuntary physiological functions such as 

A. heart rate; B. blood pressure; C. gas bladder volume; D. all of above

164. Heat production or conservation in some fishes, a condition often referred to as _________.

A. heat organs; B. isotonic; C. heterothermy; D. ectothermy

165. The ___________ is important in transporting salts from the surrounding water into the blood.

A. glomeruli; B. chloride cells; C. glycoproteins; D. T cell

166. The cellular level response to stress involves stress proteins often called ___________, because they were initially described as a response to elevated temperatures. However, they are now recognized as a general cellularlevel response to many types of stress, including temperature, various types of pollution, handling, hypoxia, and pathogens.

A. hydrophobic protein; B. hydrophilic protein; C. heat shock proteins (HSPs); D. antibody

167. Elasmobranch vertebrae consist of calcified cartilage. Fin rays consist of ____________.

A. ceratotrichia; B. leptotrichia; C. spines; D. muscles

168. Which of the following species has gular plate ________.

A. trout; B. salmon; C. bowfin; D. carp

169. Chondrostean is probably a paraphyletic grouping; the fifty-two living species are divided among two orders, the ____________, and the Polypteriformes (reedfishes and bichirs).

A. Acipenseriformes; B Lepisosteiformes; C. Amiiformes; D. Clupeiformes

170. Goldeye, arapaima, arowana belong to _____________.

A. Elopomorphs; B Ostariophysans; C. Osteoglossomorphs; D. euteleostei

171. The most noticeable characters of the Pleuronectiformes is ___________.

A. both eyes on the same side; B ctenoid scales; C. compressed body; D. Weberian ossicles

172. The Puffer fish (Tetraodontiformes) has ability to ‘puff up’ by gulping in water or air, which is often used in _________.

A. communication; B sexual selection; C. deter predators; D. breathing

173. The synapomorphic characters for Elopomorpha include:

A. Lepidotrichia; B. Weberian apparatus; C. Teeth growing on tongue; D. Leptocephalus larva

174. Which of the following are NOT included in Ostariophysans

A. Cypriniformes; B. Siluriformes; C. Characiformes; D. Hidontiformes

175. The major traits of the Lepisosteiforms / Semionotiformes are ______________.

A. Elongated jaws; B. ganoid scales; C. single gill opening; D. heterocercal tail

176. In most fishes, the male is the “dimorphic” sex (except that females are generally larger). Many fishes develop ___________ in the males in breeding season.

A. smoltification; B. breeding tubercles; C. annulus; D. heterocercal tail

177. Lie-in-wait predators have elongate bodies, long snouts and ____________.

A. median fins placed far back on the body; B large teeths; C. caudal fin with high aspect ratios; D. no scales

178. What are other factors that can alter the pattern of growth ring, ____________

A. climate change; B. disease; C. breeding; D. all of above

179. Detection avoidance can be achieved by employing tactics, such as __________.

A. mimicry; B. countershading; C. disrupting coloration; D. transparency

180. The three general adaptations often found in desert-adapted fishes are ____________.

A. large body size; B. accessory respiratory structures; C. a diapausing egg; D. an estivating adult

III. Fill in the Blank Questions (2 points each blank, 30 points in total, 1 point will be deducted for each question if answer in Chinese)

1. In the retina of fishes, there are two types of sensory cell, __________ detects intensity of light, and ____________ detects color.

2. Herrings and anchovies belong to the order, ____________.

3. Fish migrate to ocean for breeding is called _____________.

4. There are two types of electroreceptor organs in fishes. __________ receptors are responsible for passive electroreception – the detection of electric fields originating from sources outside the fish receiving the signal, ____________ receptors are responsible for active electrolocation – the detection of and electric field produced by the fish’s own electric organs.
5. Carp, minnow, catfish and characins belong to the order, ____________.

6. Fish migrates upstream to rivers for breeding is called ____________.

7. As in tetrapods, the sexes in fishes are usually separate, with males having __________ that produce sperm, and females having ____________ that produce eggs.

8. The sexes in fishes are usually separate, also called ____________.

9. Egg laying is called ____________.

10. As in tetrapods, the sexes in fishes are usually separate, with males having __________ that produce sperm, and females having ____________ that produce eggs.

11. Fishes can produce both sperm and eggs are called ____________.

12. Live bearing is called _____________.

13. in the figure, a is ____________, b is ____________, c is ____________,

  d is ____________, e is ____________, f is ____________, g is ____________,

  h is ____________, i is ____________, j is ____________, k is ____________
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14. in the figure, a is ____________, b is ____________, c is ____________,

  d is ____________, e is ____________, f is ____________, g is ____________,

  h is ____________, i is ____________, j is ____________, k is ____________
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IV. Short Answer Questions (5 points each, 30 points in total)

1. Why does introduce species often affect native species? What are potential damages that introducing exotics fish species could cause? Please give an example.
2. In physoclistous fishes, how is the gas exchange in swim bladder handled?
3. What are the possible driving factors for evolving of air breathing? How to test those hypotheses?
4. Explain the mechanisms of osmoregulation in elasmobranchs, freshwater and marine teleost.
5. What is the prominent synapomorphic character uniting the Elopomorphs? Please describe details about this feature.

6. What are the “trends” in teleostean evolution?
7. In physoclistous fishes, how is the gas exchange in swim bladder handled?

8. Write down common English names of five cyprinids.

9. What are the characters sheared by Ostariphysans? List the four families consisting the Ostariphysans and give an example of species for each family.
10. Give an example of trophic cascades.
11. List at least three body parts that can be used for determining the age of fish. What are other factors that can alter the pattern of growth ring?
12. Give two examples of modified structure in hearing specialist.
13. Describe buccal pumping and ram ventilation. Name two species for each way of breathing in fishes.
14. List the difference between skates and rays.
15. Write down common English names of five cyprinids.

16. What are the “trends” in teleostean evolution?
17. Explain the mechanisms of osmoregulation in elasmobranchs, freshwater and marine teleosts.

18. List the difference between skates and rays.
19. What is the adaptive advantage of sexual reversal? Please give examples of sexual reversal in both directions, i.e., from male to female and from female to male.
20. What are typical characters of herbivorous fishes? Why herbivory is important to coral reef system? List two species of herbivorous fishes that are important species for aquaculture.
21. In physoclistous fishes, how is the gas exchange in swim bladder handled?

22. Write down common English names of five cyprinids.

23. What are the characters sheared by Ostariphysans? List the four families consisting the Ostariphysans and give an example of species for each family.

24. Give an example of trophic cascades.

25. Explain the mechanisms of osmoregulation in elasmobranchs, freshwater and marine teleosts.

26. List the difference between skates and rays.

27. What is the adaptive advantage of sexual reversal? Please give examples of sexual reversal in both directions, i.e., from male to female and from female to male.

28. What are typical characters of herbivorous fishes? Why herbivory is important to coral reef system? List two species of herbivorous fishes that are important species for aquaculture.
29. What is the relationship between body shape and fish locomotion

30. Why body shape change happen during the ontogeny in eel
31. How many kinds of fins and what their roles?
32. Please describe the Median Fin Modules
33. What are differences between fish slow-twitch red and fast-twitch white fibers?
34. Please introduce five groups that differ in swimming mode of the Body/caudal fin propulsion.
35. Please introduce the roles of fish swimbladder.
36. Compared with other vertebrates, what features of fish breath and its organ?
37. What kinds of behavioral responses to hypoxia?
38. How the marine teleosts deal with the osmotic problem?
39. Please introduce the energy budget in fish.

40. How we know the fish is a ‘Total spawner’ or ‘Partial spawners’

41. Please describe the production cycle of orange-spotted grouper Epinephelus coioides. 
42. How to determine the age of fish
43. How many sensory organs in fish and what are their functions?
44. Please introduce the endocrine organs of fishes and their major function.
45. Describe the life history of an example fish with body shape change, and state its ecological adaptation.

