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Table 1. Stages of fish anaesthesia, their description and significance*

Stage

Behavior and comments

I . Losing equilibrium

After some agitation and head snapping, fish begin to lose equilibrium but stiil

actively evade capture.

Il . Loss of equilibrium

. Immobilization

Swimming on sides or upside down but still evade capture.

Swimming ceased but regular opercular movements (respiration) continuing.

Fish lying on their sides and can be handled and removed from water. Recov-

ery in anaesthetic-free water routine. A desirable level of anaesthesia.

V. Immobilization and cessation

of oper - cular movement

A dangerous level of anaesthesia that should be avoided. However, fish can

frequently be revived by gently flushing gills with a hose or by pulling fish

backwards through the water. Once regular, shallow opercular movements

begin, recovery should follow unaided.

*After Bell (1987).
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Table 2. Exposure and recovery time for greenling Hexagrammos otakii Jordan and Starks
anaesthetized with lidocaine HCI/NaHCO: at different temperatures of 12°C, 18°C and 24'C

Temperature ('C)

Dose 12+ 18+ 24

(ppm) Exp. time Rec. time Exp. time Rec. time Exp. time Rec. time
100 - - 215+29° 100+8* 128+15° 86+7
200 - - 163+21 142+10° 78+6 149£10°
300 304453 4613 12215 172412 66+ 4 208+ 16°
400 294 +50 7816 116+ 10 210415 52%5 238+15
500 278 +41 8417 112+11 217+14° - _
600 254435 98+9' 94+8 230+16 _ _
700 242434 11549 78+7 232+15 _ -
800 219+24° 149+ 12" 62+4 237+17 _ -
900 183420 200+ 15 49+3 240420 _ -
1000 179+ 15 21517 - - - -
1100 17511 217420 - - - -
1200 172410 222+19 - - - -

*Exp. time : Exposure time (Sec): Rec. time : Recovery time {Sec). Means*SD (n=10).: Same superscripts

are significantly different (P<0.05).
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Table 3. Exposure and recovery time for greenling Hexagrammos otakii Jordan and Starks
anaesthetized with MS-222 at temperatures of 18°C

Dose Exposure time Recovery time
(ppm) (Sec)* (Sec)*
50 123115 70+6
75 98+9 747
100 7918 82+8
125 58+6 103+8
150 56£5 112+10
175 4914 13419
200 4743 144£20
*Means+SD (n=20).
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Fig 1. Anaesthetic effect of lidocaine HCl/NaHCO,
at various concentrations for greenling Hexa-
grammos otakii Jordan and Starks within 100
ppm MS-222 at temperature of 18°C (n=30).
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Fig 2. Mortality of greenling Hexagrammos otakii
Jordan and Starks exposed to air after anaesthe-
sia with 800 ppm lidocaine HCI/NaHCO, for

Imin (n=50). Vertical bars indicate means + SD.
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(Summerfelt and Smith, 1990).
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