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Table'I
Cardiorespiratory Function in Tunas and Other Teleosts

Yellowfin Skipjack

tuna¢ tuna® Yellowtaji* Rainbow trout®

Temperature 25°C 25°C 19-25°C 10°C 16°C
Body mass (kg) ~=]1-2 ~]-2 =] 0.9-1.5 0.9-1.5
Swimming speed (body lengths 571 1.0-1.3 [.6-22 — — =0.5-1.5¢
Activity level Routine” Routine Rest Rest Maximum

sustainable
Totai O, consumptior {mg O, kg~' h~") 776 974 138 48 372
Gill O, consumption (mg O, kg ~"h~1} 362 420 2 =0 2i3
Body O; consumption (mg O, kg~'h~") 414 554 136 54 159
Ventilation volume (liter min~! kg~') 24-4.7 38 0.46 [156] 1.7
Utilization (%) 51-59 52 25 33 33
TO, (mg O, min~' kPa~' kg~)¢ 0.030 0.056 — 0.00076 0.0038
E, (%) 63 67 — 42 37
E, (%) 89 74 73 100 —
PO, (kPa)- 10-12 9.3 16.6 18.3 16.8
PO, (kPa)* 5.2-53 4.9 — 4.4 2.1
C.0, (mg di-")- 18 20 16 i5 14
C,0x {mg dI-}- 12 i3 9.5 10 1.9
O, delivery (mg O, min~' kg~')* 21 26 5.6 2.7 7.4
Ventilation perfusion capacity-rate ratio? 0.73 1.1 0.55 1.2-2.0 22
Hematocrit (%} 2735 34-38 29 23 27
Hemoglobin concentration (g dl-')¢ t1-i2 i3 11 6.4 —
Mean cell hemoglobin concentration (g d1-} 31-44 34-38 38 29 —
Gill surface area (cm¥kg body mass) 14,380 18,400 — =2000 —
Gill blood-water barrier thickaess ( wm) 0.533 0.59% — 6371 = —
Blooed volume (ml kg—') 31-54 ==3{) 58 41-52 —

Cardiac output (ml min—’' kg=')* 115 132 35 18 53
Heart rate (beats min=")< 62-97 79 96 38 51
Stroke volume (ml kg=—")¢ 1.1 1.3 0.35 0.46 1.03
Mear VA blood pressure (kPa)® ) 10.8-11.8 116 5.8 5.2 8.3
Mean DA blood pressure (kPa)® 6.7-6.8 5.3 1.4 4.1-4.5 —
Gill resistance (kPa ml~' min~' kg~ ')¢ 0.035-0.044 0.047 0.12 0.039-0.061 —
Systemic resistance (kPa ml~! min~ kg='}* 0.058-0.059 0.040 0.040 0.23-0.25 —
Total resistance (kPa ml~' min~ kg )¢ 0.094-0.10 0088 0.17 0.29 .16
Ventricle mass (% body mass) 0.29 (.38 0.11 0.08-0.13 0.08-0.13
Cardiac power output (mW kg=' body mass)” 21-23 26 34 1.6 7.7
Cardiac power output (mW g~' ventricle mass) 7.1-7.8 - 6.7 3.1 12-19 5.6-9.1

Note: Those parameters that we consider clearly enhanced in skipjack and yellowfin tunas are printed in bold.

«Data for yellowfin (Thunnus albacares) and skipjack {Katsuwonus pelamis) tanas compiled from Muir and Hughes
(1969); Bushnell (1988); Bushnell ef al. (1990); Jones ef af. (1986, 1990, 1993); Brill and Bushaell (1991); Bushnell and
Brill {1991, 1992); Dewar {1993); Brill and Jones (1994); Dewar and Graham (1994); Korsmeyer et al. (1997a,b); Briil
et al. (1998); Lowe et al. (1998); and R. Brill, T. Lowe, and K. Cousins (unpublished data}.

*Data for yellowtail (Seriola spp.) compiled from Yamamoto et al. (1981); Itazawa et al. (1983); and Ishimatsu ef
al. {1990, 1997).

“Data for rainbow trout (Oncorhynchus mykiss) compiled from Holeton and Randall (1967); Randali et al. (1967);
Stevens and Randall (1967); Kiceniuk and Jones (1977); Gngerich er al. (1987, 1990); Tetens and Christensen (1987);
Paizenberger and Pohola (1992); and Farrell and Jones {1992).

4Data for skipjack and yellowfin tunas from spinally blocked (i.e. nonswimming) fish.

Drata for skipjack tuna from spinally biocked (i.e., nonswimming) fish.

fCardiac power output is calculated as cardiac output multiplied by mean ventral aortic (VA) pressuse.

#As aresult of the extra hydrodynamic drag induced by the catheters and wires required to measure heart rate, blood
pressures, etc., maximum sustainable swimming speeds were below those of uninstrumented fish (~2 body lengths 7).
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