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   variation   249, 255, 258, 259
Gentamycin   80, 294, 454, 460
Gestation   228, 229, 231, 233, 481, 499-504, 517, 538
Gill
   clips   469
   net   97
Glucose   107-109, 112, 126, 127, 186, 217, 262, 264,

269, 290
Glycogen   107, 126, 184, 265
GnRH   231, 236, 245-247, 451, 464
Goiter   193, 200, 267, 268, 441-446, 458, 464, 540
Goitrogenic agents   267, 443
Gonad   228, 234, 235, 336, 393, 514
Gonadotropin   231, 233, 235, 236, 245, 451, 464
   releasing hormone   231, 245
Gram-negative bacteria   460, 461
Gram-positive bacteria   460
Granulocytes   307, 310, 311, 313-315, 317, 319, 320,

322
Gravid female   231
Gross exam   468
Group registration   505-507
Growth
   and development   60, 536
   rate   202-204, 207, 211, 212, 215, 217, 225, 267,

271, 477
Habitat   15, 16, 30, 33, 37, 56, 57, 60, 63, 70, 89, 90,

105, 161, 331, 333, 338, 378, 473, 483, 487, 488,
518, 524, 538

Habituation   179
Hadra   91-95, 98, 99, 102
Halothane-oxygen-nitrous oxide   129, 286, 294, 451
Handling   37, 44, 49, 66, 80, 89, 90, 99, 102, 105,

106, 109-111, 113, 116, 117, 124, 128, 143, 144,
157-160, 172, 175, 178, 183, 185, 195, 197-199,
265, 266, 287, 289, 431, 436, 480, 481, 503, 504

Hardiness   17, 21-23
Hatch   5, 116, 126, 244, 351-353, 374, 377, 382, 386,

389, 397, 494-496, 501

Hatching   4, 10, 12-14, 60, 229, 234, 247, 350, 351,
353, 358, 361, 365, 395, 403, 409, 410, 412, 414,
415, 424, 489, 494-496, 502, 503

Header tank   82
Health and safety   163, 197, 376, 406
Hearing   170, 171, 181, 470
Heart   281, 283, 285, 289, 293, 294, 297, 299, 301,

302, 305, 317, 331, 333, 354, 370, 378, 385, 386,
391, 392, 396, 399, 401, 402, 429, 436, 463, 470,
514, 530

   rate   281, 283, 293, 294, 302, 463
Heat
   branding   136
   exchanger   50
Heating   6, 50, 74, 136, 293, 465
Heavy metal   77, 186
Hemacytometer   320-322
Hematocrit   264, 269, 319, 320
Hematology   129, 193, 270, 294, 307-309, 311, 313,

315, 317, 319, 321-323, 465
Hematopoietic tissues   308
Hemoglobin   186, 264, 269, 313, 316, 423
Hemorrhage   430, 436, 443, 512
Henry
   Doorly Zoo   80, 483-486, 493, 494, 496, 516
   Lee   1, 3, 4
Heparin   278, 309, 316, 465
Hermaphroditism   231
Herpes virus   428
Heterophils   307, 313, 314, 323
Heterotrophic   79, 80
   bacteria   79, 80
Histological   228, 268, 323, 354, 359, 363, 407, 433-

439, 445, 470, 506, 538, 540
   analyses   506
   examination   433-438, 470
Histology   311, 322, 346, 445, 467-469
Histopathological   403, 411, 419, 424, 433, 435-437,

439, 469, 514, 538
   examination   419, 424, 433, 435-437, 439, 469
   studies   538
Holding pool   157, 159, 160, 166, 272-276, 279
Homeostasis   185, 261, 265, 266, 269, 448
Hooking   89, 90, 93, 99-101
Hooping   89, 92, 101
Horizontal
   dimension   44, 55, 159
   swimming dimension   16
Hormone   185, 191, 231-236, 245, 247, 441-443, 445,

458, 537
Host   145, 322, 325, 326, 329-333, 335-347, 349-354,

356-359, 361-365, 368, 370, 371, 375-383, 385,
386, 388-391, 393, 394, 396, 398-403, 405, 406,
408, 409, 412, 414, 417-425, 434, 435, 491, 539

Hydrogen peroxide   147-149, 376, 402, 409, 413
Hydrophilic   448
Hygiene   62, 195, 426
Hyperactivity   107-109, 123, 125, 126, 128, 156, 261,

264
Hyperbromous acid   83
Hypercapnia   73, 266, 269
Hyperkalemia   105, 108, 109, 156
Hyper-oxygenation   114, 126, 153
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Hyperplasia   193, 267, 354, 375, 390, 443, 445
Hyperthyroidism   443
Hypertonic solutions   464
Hypertrophy   267, 424, 443
Hypo-coloration   262, 265
Hypoglycemia   105, 107-109, 112, 126
Hypothermia   284
Hypothyroidism   443, 458, 464
Hypoxia   129, 156, 264, 269, 283, 285
Identification   2, 133-135, 137-141, 224, 249, 253, 256,

258, 273, 278, 297, 307, 313, 316, 319, 325, 326,
328, 329, 350, 359, 363, 372-374, 378, 385, 387,
389, 390, 398, 412, 413, 418, 419, 424, 537

Idouridine   451, 461
Immersion   76, 86, 109, 112, 124, 125, 136, 145, 150,

193, 281, 284, 285, 287, 293, 318-320, 444, 447-
449, 455-457, 459, 460, 465, 526

   anesthesia   284
Immobilization   124, 130, 281, 283-285, 287, 289, 291,

293-295, 346, 462, 466
Immunocompetency   342
Immunosuppressed   261, 268
Immunosuppression   343, 427, 428
Implant   138
Importation   25, 110, 344, 473
Inappetant   183, 206, 217, 219
Inappetence   72, 146, 217-219, 261, 479
Inbreeding   249, 251, 254, 255, 258
   depression   254
Incubate   5, 377
Incubating   4, 397
Individual registration   505
Infection   20, 45, 136, 139, 145, 157, 183, 193, 195,

270, 289, 299, 314, 335-345, 353-357, 360-362,
366, 368, 370, 371, 375, 378, 379, 387, 389, 390,
397, 398, 418-426, 428-430, 434, 435, 474-476,
480, 481, 485, 486

Infectious disease   325, 342, 343, 427, 434
Inhalation anesthesia   124, 125, 284
Injection   82, 125, 130, 146, 149, 281, 282, 284, 285,

287, 289-291, 294, 376, 437, 449, 450, 460, 465,
466, 481

   anesthesia   125, 130, 284, 294
   site   125, 146, 281, 282, 289, 449, 450, 481
Inlet   66
Inner ear   171
Inositol   185, 193
Insert   138, 449, 494
Instrumental conditioning   51, 129, 162, 172, 181, 199,

246
Integument   106, 109, 136, 139, 282, 433, 434, 436,

437
Internal
   examination   470
   fertilization   227, 378, 481
   tag   140
Internal-anchor tag   138
International
   air transport association (IATA)   110
   civil aviation organization (ICAO)   110
   marine animal trainers association (IMATA)   181
   plan of action for the conservation and management

of sharks (IPOA)   26

   species inventory system (ISIS)   507
   zoo educators association (IZEA)   522
   zoological applications (IZA)   176
Intestine   196, 199, 307, 310, 331, 333, 341, 349, 360,

369, 370, 381, 384, 386, 387, 389, 390, 401, 403,
404, 409, 414, 421, 472, 513, 514

Intracardiac   449
Intramuscular (IM)   285, 449, 450
Intraperitoneal (IP)   285, 449, 450
Intrauterine cannibalism   230, 239-241
Intravascular   449
Intravenous
   (IV)   284, 450
   injection   284
Intrinsic   333, 434
Iodide   441-445, 451, 464
   deficiency   441, 443, 445
Iodine   186, 193, 194, 200, 267, 441-446, 451, 458,

461, 464
Iron   48, 49, 70, 71, 76, 136, 186
Isolation   38, 43-51, 53, 66, 115, 128, 156, 157, 165,

166, 255, 258, 321, 429, 430, 474, 475, 480, 536
   of peripheral blood leukocytes   321
   pool   49, 66, 157
Isotonic IV saline   462
Itraconazole   451, 458, 461
Ivermectin   147-149, 370, 407, 410, 413
Jardin d’ Acclimatation   3
Jaws   100, 197, 262, 268, 305, 375, 396, 400, 522
Juvenile   56, 72, 100, 102, 103, 118-122, 129, 141,

162, 188, 190, 191, 198, 200, 206, 211, 212, 218,
220, 308, 310, 335, 355, 358, 361, 368, 379, 383,
395, 396, 406, 407, 411, 436, 540, 541

Kanamycin sulfate   454
Ketamine hydrochloride   125, 126, 290
Ketoconazole   451, 458, 461, 485
Ketoprofen   458
Kidney   153, 281, 313-315, 341, 370, 406, 415, 422,

427, 429, 442, 472, 474, 484, 513
Kill ratio   83, 144
K-selected life history   524
Lactate   102, 108, 130, 158, 264, 269, 281, 293
Lactic
   acid   107, 108, 161, 279, 283, 284, 294, 371, 462
   acidosis   462
Lateral
   cutaneous vein   449
   line   106, 109, 129, 157, 171, 181, 182, 267, 285,

331, 374, 430, 488, 514
   view   297, 301, 364, 366, 367, 374, 377, 382, 391,

392, 394, 395
Lead   31, 50, 71, 73, 75, 76, 90, 100, 139, 143, 145,

157, 159, 164, 174, 177, 191, 193, 203, 254-256,
272, 326, 444, 474, 537

Leakages   47, 63, 128
Learning   36, 164, 169-173, 175, 177, 179-181, 305,

477, 523, 525-527, 529, 530
Leech   344, 360-363, 404, 406, 409, 412, 413
Legislation   25-27, 29, 31, 33-37, 39, 41, 106, 197,

344
Length-weight   201, 203, 206-208, 217, 218, 220, 223,

225, 491
Leukocyte   307, 308, 313, 314, 318-321, 323
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Levamasole   451, 461
Leydig organ   308, 310, 311, 323
Life support system (LSS)   45, 143, 505
Light   2, 10, 50, 59, 60, 63-66, 82, 157, 170, 171, 179,

181, 248, 249, 256, 266, 283, 314, 316-318, 320,
342, 343, 354, 355, 359, 363, 381, 382, 392-394,
418, 419, 430, 455, 488, 490, 493, 501

   intensity   66, 170, 266, 342
Lighting   10, 50, 53, 60, 63, 66, 144, 152, 154, 157,

158, 160, 166, 170, 203, 243, 261, 266, 487, 493,
538

Lipid   184, 185, 193, 195, 200, 265, 281, 282, 302,
448, 463

Lipophilic   282, 448
Litter   228, 231, 244, 256, 257, 481, 500, 502, 503
Live food   220, 473
Liver   76, 107, 126, 184, 193, 250, 265, 270, 281,

282, 297, 299, 302-305, 308, 331, 341, 383, 386,
390, 420, 422, 423, 427, 429, 436, 441, 448, 450,
460, 472, 485, 514

Living Seas Pavilion   80, 150, 174, 178, 182, 300,
483, 484, 486, 540

London
   Aquarium   81
   Zoo   521
Longevity   20, 102, 136, 153, 170, 204, 225, 343, 467,

484-486, 490
Long-line fishing   99, 100
Lorenz reaction   62
Lowest viable weight   215
Lufeneron   451, 462
Lymphocyte   310, 315
Madrid Zoo Aquarium   243
Magnesium   71, 76, 186, 264, 269, 460, 464
Magnetic
   field   65, 138, 171, 269
   resonance imaging (MRI)   297, 305
Magnuson-Stevens f ishery conservat ion and

management act (M-S Act)   31
Manganese   72, 186, 443
Manly
   Marineland   217
   Oceanworld   217, 242
Marine
   fish stocks at risk of extinction (MSRE)   30
   living resources act (MLRA)   27-29
Marineland of the Pacific   54
Marineworld Africa-USA   54
Mating   1, 14, 59, 229, 232, 234, 238-244, 246-249,

254-257, 263, 353, 364, 413, 488, 490, 493, 494,
499-503, 536, 538

Maturity   207, 208, 211-214, 217, 219, 227-229, 234,
242-244, 282, 313, 316, 377, 448, 538

Maximum aerobically sustainable swimming speed
107

Mean corpuscular hemoglobin
   (MCH)   264
   concentrations (MCHC)   264
Measuring sharks   202
Mechanical
   filter   82, 85-87, 123
   filtration   46, 78, 79, 85, 86, 109, 111, 123, 368
Mechanoreception   170, 171

MedARKS   507
Medazolam   451
Medetomidine   288-292, 451
Medical
   evaluation   271
   record-keeping system   507
   treatment   508, 510
Medicated bath   145, 448
Medication   133, 143, 145-148, 430, 449, 460, 473,

481, 496, 497, 510
Medullary collapse   283
Meloxicam   458
Meningitis   429, 496
Merogony   423, 424
Mesoparasites   341, 374, 393
Metabolites   107, 108, 114, 117, 128, 248
Methanol   80, 318, 470, 472
Methylprednisolone   451, 463
Metomidate   285, 286, 451
Metronidazole   147-149, 451, 454, 461
Miconazole   458
Microbial pathogens   434
Micro-flocculation   81-83, 85
Microsatellites   250, 251, 255-257
Micro-silicates   75
Microsporidiosis   419, 424, 425
Midazolam hydrochloride   292
Mineral   183, 184, 186, 193, 194, 447, 448, 451, 464,

536
Mite   391, 392, 405
Mitochondrial DNA   250, 258
Monitoring   30, 71, 83, 84, 87, 105, 106, 110, 116,

126, 133, 151, 159-161, 172, 196, 201, 220, 258,
262, 271, 279, 281-284, 301, 320, 376, 406, 463,
499, 500, 503, 504, 537

Monocytes   307, 313, 315, 319, 320
Monterey Bay Aquarium   40, 51, 53, 55, 56, 60, 65,

67, 88, 102, 103, 130, 131, 150, 162, 200, 218,
219, 225, 248, 295, 491, 526, 528, 531, 541

Moody Gardens   72, 88, 248
Morbidity   434, 438, 451
Morphological diagnosis   435, 438
Morphometric   201, 203, 204, 207
Mortality   39, 54, 75, 82, 83, 108, 133, 138, 141, 145,

152, 156, 158, 199, 242, 254, 255, 264, 270, 342,
399, 410, 423, 426, 431, 434, 438, 451, 453, 455,
457, 503

Mote Marine Laboratory   307, 322, 442, 499
MS-222   112, 125, 276, 279, 285, 287-289, 291, 294,

316, 317, 475
MtDNA   250, 254-256
Multitaxa exhibit   21
Muriatic acid   64, 75
Muscle tone   128, 186, 283
Muscular pumping   107-109, 114
Mycobacteriosis   461
Mycobacterium   461, 469
Naladixic acid   454, 460
Narcosis   283, 288
National
   Aquarium in Baltimore   15, 55, 69, 72, 80, 81, 88,

102, 103, 130, 141, 205, 226, 227, 233, 237, 242,
245, 246, 280, 425, 445, 483, 486, 516, 533
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   Library of Medicine   75
   Marine Fisheries Service (NMFS)   27-29, 31
   Plans of Action (NPOA)   26
Natural
   lighting   50
   markings   133, 139
   seawater (NSW)   46
Necropsies   301, 369, 397, 418, 506, 538
Necropsy   43, 50, 137, 145, 251, 256, 257, 301, 345,

356, 369, 371, 397, 418, 419, 433-436, 438, 467-
471, 506, 538

   kit   468
Negative buoyancy   106, 109, 130, 159
Neomycin   454, 460
Neonate   10, 190, 206, 208, 220, 274, 361, 494-496,

501
Neoplastic disease   434
Nephrotoxic   282, 453, 455, 457, 460
Netting   63, 64, 89-98, 164, 273, 274, 475, 490
Neubauer hemacytometer   320-322
Neutral buoyancy   57, 159, 206
New
   England Aquarium   72, 88, 103, 131, 141, 150, 248,

442, 446, 528-530
   Jersey State Aquarium   87, 103, 131, 218, 219, 261
   York
      Aquarium   3, 6-8, 14, 55, 169, 205, 226, 471
      Zoological Society   6, 14
Newborn   66, 197, 199, 215, 223, 481, 538
Nickel   70-72, 75-77, 145
Nicotinic acid (Vitamin B3) (niacin)   185
Night light   157
Nitrate   70, 79, 80, 84, 86, 88, 136, 158, 266, 273,

278, 293, 441, 443, 444, 465, 478, 495
Nitrification   71, 78-80, 84
Nitrifying
   bacteria   71, 79
   filters   79
Nitrite   46, 70, 71, 79, 80, 153, 158, 266, 293, 465,

487, 490, 495, 509, 511
Nitrofurazone   149, 454, 481
Nitrogen   70, 73, 74, 77, 79, 81, 84, 136, 184, 307,

443
Non-obligate ram ventilator   58, 154, 155, 159
Non-steroidal anti-inflammatory drugs (NSAIDS)   462
Nuclear DNA   250
Nutrient   81, 109, 124, 152, 158, 184, 195, 198-200,

442
Nutrition   37, 183, 185, 187, 189, 191, 193, 195, 197,

199, 200, 227, 233, 261, 266, 267, 269, 411, 445,
467, 485, 490, 536, 537

Nutritional deficiency   193
Obesity   206, 207, 214
Obligate
   ram ventilator   58, 154-156, 159
   ram-ventilating   43, 44, 46
Observation   49, 128, 143, 156, 161, 170, 197, 200,

207, 212, 229, 231, 239, 241-243, 263, 268, 271,
287, 289, 387, 441, 462-464, 467, 476, 477, 479,
501, 502, 538

Ocean Park   88, 151, 162, 167, 521, 526, 530
Oceanário de Lisboa   20, 64, 105, 128, 141, 150, 426,

446, 515, 518, 519, 533

Oceanario Islas del Rosario   169, 175, 176, 178
Offspring   13, 245, 251, 254, 481, 490, 500, 502, 503
Okinawa Expo Aquarium   56, 57, 162, 218, 538
Omaha’s Henry Doorly Zoo   80, 484, 486, 493
Oocyte   233
Oophagy   230, 239-241
Operant conditioning   169, 171-173, 178-180
Optimal swimming velocity   106, 109
Oral   146, 149, 161, 193, 196, 292, 328, 329, 345,

351, 358, 360, 370, 380, 382-387, 395, 396, 406,
413, 444, 447, 449, 457, 460, 461, 466, 477, 497

   medication   449
Organic carbon   79, 80
Organics   69, 71, 75, 78, 79, 81, 82, 84, 109, 123, 307
Organophosphate   331, 333, 358, 368, 375, 376, 381,

406, 407, 463
Osmoregulation   186, 293
Otter trawl   90-98
Outbreeding depression   254, 255, 259
Ova   228, 231, 244, 353, 399, 503
Ovary   228, 308, 349, 370, 381, 382, 384, 386, 411,

413, 472, 503
Overdispersed   342, 346
Overdosing with anesthetics   468
Over-the-curve   202, 207, 208, 219
Oviduct   228, 229, 331, 349, 354, 495
Oviparity   230
Ovulation   228, 229, 231, 503
Oxolinic acid   454, 460
Oxygen   45, 46, 57, 62, 69, 70, 72-74, 77, 79, 80, 82,

84, 107, 109-116, 123, 128-130, 152-156, 158,
160, 161, 165, 202, 215, 266, 268, 273, 276, 286-
288, 294, 307, 428, 451, 463, 485

   concentration   57, 109, 152, 154
   saturation   73, 463
Oxygenation   46, 72, 73, 105-108, 113, 114, 126, 153-

155, 158, 273, 463
Oxygen-carrying capacity   107, 113
Oxytetracycline   449, 454, 460
Oxytocin   232, 451, 464
Ozone   46, 69-72, 74, 77, 81-88, 143-145, 149, 150,

345, 442, 449, 457, 485, 509
   contact chamber   74, 83-85, 87
Pancreas   341, 370, 422, 472, 513, 514
Panthothenic acid (coenzyme A - Vitamin B5)   185
Parallel flow   85, 86
Parasite
   control   329, 342, 343, 397, 398
   dispersal   339
   life cycles   331, 333, 336, 337, 342, 397, 398
Parasites in captive settings   342, 388
Parasiticide   356, 358, 359, 376
Parasitology   326, 397-414, 425, 426, 491, 507, 539
Parenteral   146, 449, 464
Park of the Exhibition Universelle   3
Parque Nizuc   176-178, 182
Particulate   69, 78, 79, 86, 123
Parturition   223, 229, 231, 242-244, 500, 501
Paternity exclusion   249, 256
Pathogenesis   434, 445
Pathogenic   143, 145, 343, 356, 357, 359, 363, 368,

417, 423, 424
Pathogenicity   370, 434, 435
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Pathological diagnosis   433-438
Pathologist   397, 433, 436, 438
Pathology   143, 200, 270, 271, 323, 406, 408, 412,

413, 415, 425, 433, 434, 438, 467, 471, 472, 533,
534, 537, 540, 541

Pavlovian conditioning   179
Pelagic   13, 16, 18-22, 32, 43, 53-59, 67, 89, 92, 98,

99, 102, 107, 113, 115, 119, 128, 130, 136, 148,
154-156, 159, 160, 166, 181, 228, 230, 231, 234,
240, 255, 406, 407, 553, 554

Penicillin   460
Pentobarbitone   291, 451
Peracute   434
Permit   32, 34, 36, 39, 133, 167, 272, 293, 437
Permitting   16, 25-29, 31, 33-35, 37, 39, 41, 89, 106,

285
PH   46, 64, 70, 71, 75-77, 79-84, 87, 107-109, 112,

113, 116, 123, 124, 126, 127, 130, 152, 153, 158,
252, 264-266, 269, 283, 309, 357, 376, 436, 448,
449, 462, 476, 478, 479, 481, 489, 494, 495, 509

Pharmacodynamic   465
Pharmacokinetic   146, 293, 430, 447, 448, 465
Pharmacology   200, 281, 295, 413, 447-449, 451, 453,

455, 457, 459, 461, 463, 465, 466
Phosphate   71, 76, 82, 186, 309, 345, 363, 433, 437,

442, 452, 458
Phosphorus   186
Photo-identification   134
Photoperiod   50, 154, 204, 231, 232, 243-245, 266,

481, 493, 534, 536
Phylogenetic relationships   253, 258, 329, 401
Physical
   examination   271, 273-277, 279, 280, 434, 464
   injury   89, 90, 105, 109, 113, 124, 128, 261
   restraint   151, 449
Physiological stress   89, 130, 151, 152, 266, 281
Physiology   9, 17, 37, 57, 87, 102, 129, 130, 160-162,

181, 219, 224, 227, 229, 231-233, 235, 248, 255,
259, 261, 268, 270, 271, 294, 295, 336, 398, 409,
413, 414, 433, 466, 528, 529, 534-538

Picric acid   436
PIT tag   138, 140
Pittsburgh Zoo and Aquarium   76
Placental viviparity   230, 236
Plasma   107, 108, 126, 127, 130, 233, 234, 247, 264,

265, 268, 293, 294, 307, 316, 423, 460, 464, 465,
540

Plymouth Laboratory   9-11
Point Defiance Zoo and Aquarium   60, 61, 173, 178,

182, 516, 526
Polyandry   243
Polygyny   243
Polymerase chain reaction (PCR)   250
Poly-unsaturated fatty acids   184
Polyurethane   65
Population
   dynamics   534, 538, 539
   genetic structure   249, 250, 257
Positive reinforcement   172, 179, 182
Post-mortem   418, 428-430, 510, 511
Potassium   71, 108, 186, 200, 264, 269, 444, 451,

463, 464
   iodide   444, 451, 464

Pound net   92, 94-96
Praziquantel   80, 145-150, 331, 345, 357-359, 379,

382, 383, 387, 403, 409, 412, 413, 451, 456, 461,
496, 497

Precaudal length (PCL)   202, 277
Pre-copulatory   20, 238, 242-244, 247, 494, 497, 540
Prednisone   458
Pre-frozen food   183, 184, 193
Pre-ozonation   86, 87
Preparation of
   blood smears   317
   tissue   434, 435
Preservation of the environment   524
Preservative   346
Primaquine   451, 461
Primary reinforcer   173, 178
Prince Albert I of Monaco   5
Progesterone   232, 234
Promoting reproduction   245
Prophylactic   101, 111, 128, 143, 144, 151, 152, 197,

326, 354, 357, 369, 437, 490
Prophylaxis   143, 145-149, 331, 333, 343, 357, 370,

444
Propofol   291, 294, 451
Prosector   468
Protective cage   164
Protein   81, 102, 184-186, 189, 194, 195, 199, 200,

249, 265, 307, 423, 441, 448, 509, 522, 540
   skimmer   194, 509
Protozoacide   149
Protozoal diseases   417-419, 421, 423, 425
Pup   188, 206, 268, 401
Pyridoxine (Vitamin B6)   185
Quarantine   17, 21, 23, 39, 43-51, 77, 80, 106, 110,

111, 128, 143-149, 152, 174, 197, 344, 356, 357,
362, 368, 375, 379, 398, 431, 461, 474, 475, 501,
517

Quinaldine   288, 451
Quinolones   451, 455, 460
Raceway   55, 116
Radiograph   298-301
Radiography   143, 297, 301, 305, 306, 438
Radiology   277, 279, 297, 300, 306, 504
Ranitidine   458
Rapid sand filter   84-86
Re-bar   62
Record-keeping   43, 50, 268, 505-507, 509, 511, 513
Records   2, 4, 20, 35, 145, 173, 204, 208, 218, 238,

245, 344, 346, 347, 353, 354, 362, 363, 372, 380,
383, 385, 386, 392, 394, 395, 398, 400, 402, 404,
408, 413, 465, 467, 505-507

Recovery   33, 35, 36, 40, 44, 45, 78, 106, 107, 113,
124, 125, 128, 246, 248, 258, 262, 281, 285-287,
289, 291, 294, 428, 431, 463, 502

Recumbency   290, 294
Recumbent   283, 289
Red list of threatened species   30, 40
Redox   77, 81, 144, 509
Reduction-oxidation   77
Reef
   ball   75, 88
   HQ   81
Refraction   60
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Refusing food   13
Regulations   25, 26, 30, 31, 33, 34, 36, 46, 66, 84,

110, 144, 145, 163, 166, 186, 232, 344, 464, 536
Regulatory agencies   25, 38, 39, 505
Reinforcement   38, 172, 175, 177-180, 182
Reinforcing   43, 47, 62, 63, 65, 66, 112, 172, 173
Relative weight   206
Reporting   26, 372, 390, 398, 438, 442, 444, 505, 506,

515
Reproduction   10, 15, 17, 20, 57, 76, 167, 169, 191,

224, 225, 227-235, 237-248, 258, 265, 270, 339,
342-344, 347, 355, 386, 398, 409, 417, 481, 493,
497, 504, 518, 538, 540, 541

Reproductive   14, 17, 30, 156, 180, 199, 200, 223-
225, 227-243, 245-248, 253, 257, 266, 297, 302,
339, 341, 343, 351, 369, 379, 389, 390, 399, 415,
445, 446, 481, 497, 499-501, 503, 504, 515, 517

   anatomy   228, 234
   behavior   17, 180, 235, 237, 238, 246, 247, 481,

500, 504, 538, 540
   cycle   17, 227, 229, 232-235, 239-242, 245, 446,

500, 536
   endocrinology   232, 234
   mode   230, 235, 236
   physiology   227, 231-233, 235, 248, 500
   tract   227, 228, 232-234, 472
Research   1, 2, 9-12, 25, 31, 32, 35-37, 51, 87-96,

101-103, 129, 130, 133, 134, 180-182, 198-202,
223-225, 233-237, 246-248, 258, 259, 270, 271,
293, 294, 297, 307, 322, 325, 326, 396-398, 406-
408, 425, 491, 504-506, 518, 523, 524, 533-541

   in public aquaria   535
   on captive elasmobranchs   536
Reservoir   2, 6, 8, 11, 13, 381, 435
Respiration   58, 72, 73, 77, 79, 83, 84, 102, 113, 114,

116, 126, 129, 130, 155, 161, 266, 283, 287, 291,
293, 356, 419, 463

Respiratory
   depression   123, 153, 291
   stimulant   112
Restrained   95, 101, 109, 114, 116-122, 125, 136, 157,

166, 271, 275, 276, 279, 284, 289, 316, 449, 475,
476

Restraining   109, 111, 112, 139, 157, 166, 196, 271,
272, 274-276, 279, 316, 317, 501, 537

Restriction fragment length polymorphism (RFLP)   250
Retinoic acid (Vitamin A)   185
Reversal   128, 153, 281, 287, 289, 292-294
   agent   292
Reverse flow under-gravel filtration   79
Riboflavin (Vitamin B2)   185
Richard Schmidtlein   13
Rifampin   461
Rockwork   16, 57, 59, 63-65, 71, 75, 77, 484
Romanowsky stains   311, 313, 314, 318, 320
Roundabout   45, 55
Routes of chemotherapeutic administration   447, 448
Royal Prussian Biological Station   10
Safety   50, 53, 55, 67, 72, 80, 116, 144, 163-167, 197,

271, 279, 285, 301, 344, 359, 376, 406, 417, 425,
449, 468, 526, 528

   diver   164, 165
   protocol   279

Salinity   49, 69-72, 87, 124, 145, 147-150, 152, 153,
158, 159, 170, 173, 243, 264-266, 293, 340, 342,
344, 351, 357, 358, 362, 381, 410, 415, 429, 448,
451, 461, 465, 487, 490, 501

Sample preservation   418
Sand
   and gravel filter   11
   filter   81, 84-86, 509
Sanitation   50, 62
Sarafloxacin   454
Satiation   206, 214, 216, 217, 501
Scare-mongering   525
Scrape   59, 198
Scraping   438
Sea
   Life Park Hawaii   442
   World
      Australia   103, 162, 166, 167, 248
      Orlando   150, 301, 302, 305
Seafood watch   529
Sealed bag and insulated box   114, 115
SeaWorld
   Indonesia   522, 529
   Ohio   71, 73, 76, 77, 79, 80, 84, 190, 193, 206-208,

211, 214, 222
   Orlando   62, 76, 81, 84, 167, 226, 245, 271, 272,

280, 499
   San
      Antonio   223, 272, 280, 526, 528
      Diego   54, 55, 60, 164, 226, 522, 529
   Texas   215, 217
Secondary reinforcer   174, 175, 178
Sedation   109, 125, 283, 289-292, 294, 301
Sedative   112, 124, 130, 153, 285, 287, 291, 466
Sedentary   2, 16, 20-23, 58, 89, 90, 98, 101, 107, 114,

136, 155, 171, 197, 285, 291, 331, 333, 341
Seine net   90, 97
Selenium   186, 199
Semi-closed   64, 78
Semi-pelagic   53, 57-59, 154-156, 159, 160
Sensory
   biology   130, 178, 180-182
   system   65, 171
Serum   108, 129, 185, 200, 232-235, 264, 269, 291,

293, 307, 316, 409, 428, 442, 445, 446, 465, 537,
540

   electrolytes   108
Set hooking   89, 101
Severing of the spinal cord   468
Sex
   determination   481
   ratio   242, 247, 255, 411, 495, 506
Sexual
   aggression   266, 267
   conflict   237-239, 241-243, 245, 247, 261
   dimorphism   238, 247
   maturity   207, 208, 211, 214, 219, 227, 244, 282,

448
Shaping   180, 529
Shark
   attack   524, 528
   FMP   31, 32, 34
Shedd Aquarium   45, 80, 88, 182, 295, 442, 466



586

Shima Marineland   55
Shock   112, 116, 123, 156, 293, 316, 358, 363, 368,

379, 458, 462
SID   450, 457, 459, 485
Side-stream   84-86
Silver nitrate   136, 273, 278
Skin coloration   261, 262, 268, 269
Smithsonian Institute   14, 81, 182
Smudging   317
Snails   327, 328, 387, 394, 410
Social structure   243, 245, 263
Sodium   71, 77, 84, 88, 123, 124, 127, 251, 265, 288,

291, 309, 316, 444, 451, 456, 458, 460, 462, 463,
465, 489

   acetate   462
   bicarbonate   71, 123, 288, 462, 489
   carbonate   71, 123, 127
   chloride   71, 251, 265, 456
   hydroxide   71
   pentobarbital   291, 451
   thiosulfate   77, 84, 88
South East Asian Zoo Association (SEAZA)   523
Spalling   62
Sparger   79
Species
   availability   15, 16, 20, 89
   compatibility   15, 16, 18-20, 89, 261, 266, 267
   identification   249, 253, 256, 350, 521, 524
   selection   15, 17, 19, 21, 23, 89, 106, 161, 267, 268,

408
   Survival Commission (SSC)   38, 530
Specimen
   acquisition   106, 483, 485
   assessment   156
   introduction   53, 106, 154, 156
   measurement   271
Sperm storage   228, 234, 251, 503
Sphingolipids   184
SPIDER   172, 174, 175
Spinal deformity   206
Spine   206, 262, 264, 278, 366, 413, 475, 476, 480,

481, 488, 489
Spiral
   colon   294, 299, 302, 303, 450
   valve   302, 404, 421, 422, 514
Spleen   302, 307, 308, 310, 323, 341, 370, 427, 429,

472, 512, 514
Sporocysts   424
Sporogony   423, 424
Sporozoites   423, 424
St. Louis Zoo   81
Stages of anesthesia   282, 283
Staging   105, 106, 110, 113, 117, 125, 159, 266, 485
Stainless steel   50, 76, 100, 198, 275
Stanozolol   451, 458, 463
Starvation   13, 108, 197, 441
Statistical analyses   204, 534, 535
Steinhart Aquarium   14, 55, 67, 442
Stereotypic   170
Sterile
   plastic gloves   111
   technique   144
Sterilization   46, 69, 82, 83, 144, 253

Steroid   232-235, 247, 261, 266, 463, 536, 537, 540
Sterols   184
Stimulant   112, 292, 409, 463
Stimulus   12, 156, 172, 174, 175, 178-180, 261-265,

267, 268, 351
   control   174, 178, 180
Stocking density   43, 45-47, 144, 484, 486
Stomach   57, 101, 111, 188-191, 198, 206, 212, 218,

225, 263, 267, 299, 302, 307, 308, 310, 331, 333,
370, 385, 386, 389, 390, 442, 472, 513, 514, 522

   content   188
Streptomycin   460, 461
Stress   44, 47, 59, 62, 88, 89, 98, 99, 102, 117, 123,

129, 130, 133, 139, 140, 145, 151, 152, 154, 157-
159, 162, 166, 167, 177, 178, 217-219, 261-270,
281, 282, 317, 343, 423, 424, 427, 462, 463, 473-
475, 479, 480, 537

Stretcher   109, 111-113, 157-160, 165, 177, 203, 273,
275-279, 301

Subchronic   434
Subclinical   284, 434, 435
Submersible pump   112, 115, 116, 153
Substrate   16, 48, 57, 63, 74, 79, 144, 166, 220, 340,

350, 351, 361, 365, 379, 394, 424, 473, 474, 476,
477, 479, 490, 493

Successive approximation   180
Sucralfate   458
Sulfadiazine   461
Sulfadimethoxine   454, 461
Sulfamerazine   80
Sulfonamides   461
Sulfur   77, 80, 81, 87, 88
Supersaturation   69, 73-75, 82, 86-88
Supplementation   38, 109, 183, 193, 194, 287, 441,

444, 445, 479, 485, 508
Surface skimmers   46, 60, 62, 66, 86
Surfactants   81
Survivability   59, 90, 151, 152, 463
Survival   15, 23, 26, 36, 38, 40, 51, 57, 89, 90, 117,

125, 129, 141, 162, 181-183, 199, 246, 287, 340,
484, 500, 502, 503, 530, 539

Swim-glide   43-45, 55, 56, 106
   hypothesis   44, 45, 106
Swimming
   behavior   44, 73, 98, 109, 116, 128, 152, 156, 161,

261-263, 265, 267-269, 485, 495
   pattern   43-45, 53, 116, 264, 279
Symbionts   325, 326, 329-334, 336, 337, 343, 410
System design   15, 69, 74, 78, 88, 484
Systemic circulation   105, 107, 109, 113, 114, 125,

128, 160, 231
T lymphocytes   310
T3   441-445
T4   200, 441-445
Tachy-ventilation   128
Tag   133, 137-140, 158, 175, 181, 204, 224, 225, 257,

273, 504
Tail-loop tag   139
Tank
   construction   47, 48
   design   44, 45, 164, 272
   shape   45, 46, 116
Tapeworm   387, 389, 390, 401, 404



587

Target   15, 17-20, 27, 36, 49, 90, 97-99, 101, 126,
136, 145, 152, 171-175, 177-180, 183, 194, 196,
197, 208, 231, 245, 246, 250, 251, 274-276, 279,
281, 282, 307, 428

   feeding   196, 197, 208
Targeting   89-96, 100, 172, 174, 369, 451
Target-training   177, 178
Taronga Zoo and Aquarium   53
Taxonomic database (TD)   515, 516, 518
Teach-the-teachers   529
Teletamine   291, 292, 451
Temperature   4, 12, 18, 19, 49, 50, 70, 90, 109, 123,

152, 153, 191, 192, 195, 207, 208, 214, 215, 218,
219, 224, 225, 229-232, 242-245, 251, 257, 264-
266, 281, 286-288, 293, 294, 309, 344, 359, 435-
437, 476, 493-496, 536, 537

Temporary diver permit   167
Tennessee Aquarium   81, 130, 398, 399
Tetracycline   80, 224, 449
Thawing   184, 193-195
The
   National Institute of Health   75
   OCEAN Project   525
Theater of the Sea   174, 178, 182
Thiaminase   184, 195
Thiamine (Vitamin B1)   185
Thrombocytes   307, 311, 313, 315, 316, 319-321, 323
Thymus   307, 308, 310, 323
Thyroglobulin   441, 445
Thyroid   193, 231, 245, 267, 441, 443-446, 470, 472,

513, 540
   gland   267, 441, 443-446, 470, 472
   hyperplasia   193
Thyroiditis   443
Thyroid-stimulating hormone (TSH)   441
Thyroxine   186, 441, 451, 458, 464
Tinctures of iodine   461
Tissue
   biopsy   253
   collection   249, 251, 436
   sample   252, 437
   storage   251
Titanium   49, 71, 76
Tobramycin   456
Toltrazuril   415, 425, 451, 461
Tomites   419
Tomont   419
Tonic immobility   113, 129, 130, 198-200, 281, 284,

290, 294
Topical   112, 141, 156, 437, 447, 449, 457, 459, 517
Total
   coliform   70
   cost of transport   106
   DPD chlorine test   83
   gas pressure   73
   length (TL)   44, 66, 202, 274, 277, 493, 502
Toxic   48, 49, 54, 62, 65, 75-77, 79, 83, 107, 108, 114,

123, 124, 128, 140, 153, 158, 184, 186, 263, 265,
266, 359, 398, 409, 415, 434, 435, 437, 460, 463,
464, 480

Toxicity   47, 49, 77, 80, 87, 88, 153, 158, 162, 186,
199, 200, 288, 294, 345, 358, 370, 411, 451, 463

Training   138, 163-166, 169, 170, 172-182, 197, 326,

397, 464, 506
Transducer   73, 297, 301, 302, 305
Transport   2, 17, 21, 23, 33, 36, 43, 44, 49, 90, 99-

103, 105-131, 151-154, 156-162, 172, 183, 185,
193, 261, 262, 264, 266, 268, 269, 271, 272, 291,
357, 462, 463, 473, 474, 485, 489, 490, 500, 501,
538-540

   container   90, 100, 101, 154, 158-161, 485, 489
Transportation   1, 14, 39, 54, 90, 103, 112, 127, 129,

130, 151-154, 160-162, 217, 266, 307, 489, 491,
540, 541

Transported   12, 64, 72, 102, 109, 116-123, 125, 126,
151, 152, 154, 160, 297, 306, 325, 361, 371, 473,
499-501, 526

Trapping   66, 89-95, 98
Trawling   97, 98, 490
Treble hook   101
Tricaine methane sulfonate (MS-222)   288
Trichlorfon   146-150, 358, 359, 363, 376, 406, 413,

496, 497
Trifluridine   451, 461
Triglycerides   184
Triiodothyronine   441
Trimethoprim   80, 456, 461
Trimethylamine oxide   265, 293, 464
Trinsicon   458
Triple antibiotic ointment   456
Tris-amino   109, 112, 123
Trophont   419
Trovafloxacin   456, 460, 466
Trypan Blue   309, 322
Trypanosomiasis   423
Tube-feeding   183, 197, 198
Turbidity   70
Ueno Zoo   442-444
Ultrasonography   143, 178, 279, 297, 301, 302, 306,

438, 499-501, 504
Ultrasound   277, 283, 294, 297, 301-306, 500, 502-

504
Ultraviolet light   82, 400
Ultra-violet sterilizers (UV)   143
Under-gravel filtration   79
Underwater
   communication   167
   World Mooloolaba   207
United States environmental protection agency   75,

404
Urea   126, 127, 252, 257, 265, 268, 269, 293, 351,

414, 429, 431, 460, 464, 466
US Fish and Wildlife Service   110
Valvular intestine   199, 472
Vancouver aquarium   55, 491, 529
Vasotocin   451, 464
Velvet disease   419
Venipuncture   307, 316
Venom   475, 489, 491
Ventilation   50, 65, 72, 79, 83, 106-109, 113, 114, 116,

123, 126, 128, 152, 154, 156, 161, 173, 261, 262,
268, 269, 273, 274, 276, 279, 281, 283, 288, 290,
293, 294, 511

Venturi   73, 81, 82, 144
Viability of elasmobranch PBL   321
Vibration   63, 267, 269, 283



588

Vibrio vaccine   458
Vibriosis   435
Vidaribine   451, 461
Viral
   disease   428
   erthryocytic necrosis   428
   skin disease   428
Viruses   82, 362, 368, 427, 428, 430, 431, 461
Vision   2, 170, 172, 366, 375, 470
Vitamin   112, 183-185, 193-195, 199, 206, 464, 472,

477, 485, 490, 496, 536
   A   185
   B   185, 195, 477
   B1   185, 195, 477
   C   184, 185, 193, 464
   D   185
   D3   185
   deficiency   193
   E   185, 193, 195, 472, 485
   K   112, 185
   supplement   485, 490, 496
Viviparity   230, 235, 236, 501
Viviparous   228-232, 234, 235, 238-241, 302
Von Bertalanffy growth function (VBGF)   201, 204
Walking   128, 160, 161, 277, 332
Waste water   158
Water
   chemistry   87, 152, 266, 358, 442, 444, 445, 467,

485, 495, 536, 540
   depth   66, 74, 206, 272
   exchange   66, 117, 152
   parameter   70, 158
   quality   1, 2, 14, 43, 50, 54, 55, 63, 66, 69-71, 73,

75, 77-79, 81-83, 85, 87, 90, 105, 111, 117, 143,
145, 151-154, 158, 159, 261-266, 427, 428, 430,
431, 434, 435, 473, 474, 476, 506, 509

   treatment   43, 46, 62, 63, 66, 69, 78, 82, 86, 105,
106, 113, 115-117, 124, 143, 154, 158

Waterproofing   47, 48, 63, 265
Water-soluble vitamins   184, 193, 195, 464
Weekly ration   191, 206, 207, 214
Weight   32, 48, 49, 62-64, 90, 112, 114, 116, 129, 145,

146, 149, 158, 185, 186, 191, 196, 197, 201-212,
215, 217, 218, 220, 221, 225, 272, 273, 277, 278,
281, 282, 293, 444, 445, 448, 463, 474, 475, 485,
493-495, 501, 502

   loss   197, 206, 211, 423, 463, 474
Wild-caught   16, 354, 375, 378, 393, 402, 418, 419,

424, 425, 478, 490
Wildlife Conservation Society   169, 178, 180, 181
William
   Alford Lloyd   2
   Gray   54
Window   57, 60, 66, 116, 163
World
   Association of Zoos and Aquariums (WAZA)   38
   Conservation Union   27, 30, 40
   Heritage   30
World’s Columbian Exposition in Chicago   8
Xylazine   112, 125, 126, 276, 290-292, 451
Yohimbine   112, 126, 287, 290, 292

Mark
Yolk
   diameter   494, 495
   sac 230, 232, 495
Zeolite 124
Zinc 48, 70, 75-77, 87, 88, 186, 264, 270, 413
Zolazepam 291, 292, 451




