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Stephen G. Newman Ph.D.

President, Aqua-In-Tech Inc.

6722 162nd Place SW, Lynnwood, WA  98037  USA

Tel:  425-787-5218

Fax: 425-741-0857

E Mail:  sgnewm@aqua-in-tech.com  URL:  http://www.aqua-in-tech.com
PRODUCTS:
      BLACK BOX diets for larval fish and shrimp

LEAD IN: The addition of a specific premix to our standard diet formulations has resulted in a diet that consistently produced improved growth in a controlled study.  This premix contains bacterial, fungal and algal extracts.   

DESCRIPTION:    Post larval shrimp were individually housed in small containers and fed daily with our BLACK BOX diet with and without additives.  The basal diet is a commercially available formulation that is the result of some 20 years of research in of itself.  The shrimp were weighed weekly and the individual weights and weight gains recorded.  Since shrimp were housed individually in small containers, no additional source of nutrition was available other than that supplied in the feed.  

RESULTS:         Two replicated studies conducted at separate times demonstrated a reproducible effect on the growth and growth rates of post larval shrimp over the course of the study.   The growth rate of Group A (control diet) was within the normal range for this diet, based on many past studies. Study one demonstrated that Group B, receiving the Black Box premix had a weight gain approximately 36 % greater than Group A. 
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Group B receiving the Black Box premix had the greatest gain, approximately 23% greater than Group A. 

These data show that the premix formulation resulted in greater growth rates and weight gain in controlled studies.  

PACKAGING:  Available in 1000 gram packaging.  Inquire for pricing.  Distributor inquiries welcome.  
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Study 1

						Bonney, Laramore & Hopkins, Inc.

								The Aquatice Animal Nutrition Lab.

								Project No.:				44-00 Study No. 1

				Control - Stay C														Control - Stay C

				10/17		10/24		10/31		11/7		11/14		11/21				% weight increase

		A		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk				Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk

		1		0.0293		0.0498		0.1082		0.2095		0.2984		0.4186				0		70		269		615		918		1329

		4		0.0280		0.0505		0.0969		0.1559		0.1820		0.2077				0		80		246		457		550		642

		7		0.0353		0.0588		0.1372		0.2681		0.4252		0.5728				0		67		289		659		1105		1523

		10		0.0312		0.0527		0.1008		0.1552		0.1993		0.2003				0		69		223		397		539		542

		13		0.0212		0.0431		0.0828		0.1733		0.2645		0.4596				0		103		291		717		1148		2068

		16		0.0391		0.0645		0.1325		0.2324		0.3023		0.4276				0		65		239		494		673		994

		19		0.0396		0.0898		0.1907		0.1819		0.4622		0.5997				0		127		382		359		1067		1414

		22		0.0331		0.0639		0.1388		0.2520		0.3653		0.6257				0		93		319		661		1004		1790

		25		0.0264		0.0669		0.1254		0.1920		0.3214		0.4731				0		153		375		627		1117		1692

		28		0.0224		0.0478		0.1348		0.1900		0.2993		0.5136				0		113		502		748		1236		2193

		Avg.		0.0306		0.0532		0.1097		0.1991		0.2786		0.3811				0		94		313		574		936		1419

		StDev		0.0064		0.0135		0.0303		0.0389		0.0886		0.1474						30		85		137		257		558

				Black Box - Premix														Black Box - Premix

				10/17		10/24		10/31		11/7		11/14		11/21				% weight increase

		B		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk				Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk

		2		0.0362		0.1022		0.2219		0.4153		0.5815		0.8734				0		182		513		1047		1506		2313

		5		0.0396		0.0788		0.2257		0.3503		0.5732		0.7865				0		99		470		785		1347		1886

		8		0.0403		0.0655		0.1705		0.3208		0.4384		0.6079				0		63		323		696		988		1408

		11		0.0320		0.0606		0.1618		0.2337		0.2956		0.4380				0		89		406		630		824		1269

		14		0.0368		0.0719		0.2062		0.3333		0.5824		0.8481				0		95		460		806		1483		2205

		17		0.0368		0.0769		0.2111		0.3091		0.4989		0.7251				0		109		474		740		1256		1870

		20		0.0335		0.0418		0.1062		0.3046		0.3849		0.6176				0		25		217		809		1049		1744

		23		0.0229		0.0488		0.1314		0.2020		0.3223		0.4609				0		113		474		782		1307		1913

		26		0.0273		0.0557		0.1578		0.2841		0.5342		0.7626				0		104		478		941		1857		2693

		29		0.0397		0.0821		0.2352		0.4253		0.6922		0.8296				0		107		492		971		1644		1990

		Avg.		0.0345		0.0684		0.1828		0.3179		0.4904		0.6950				0		99		431		821		1326		1929				510

		StDev		0.0057		0.0178		0.0437		0.0701		0.1275		0.1569						40		92		129		314		416				36%

				Particle Dynamics - Encapsulated C														Particle Dynamics - Encapsulated C

				10/17		10/24		10/31		11/7		11/14		11/21				% weight increase

		C		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk				Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk

		3		0.0271		0.0595		0.1863		0.327		0.5486		0.7714				0		120		587		1107		1924		2746

		6		0.0365		0.0489		0.0927		0.1355		0.2591		0.4383				0		34		154		271		610		1101

		9		0.0292		0.0547		0.1232		0.1991		0.3813		0.5643				0		87		322		582		1206		1833

		12		0.0319		0.0598		0.1277		0.2329		0.3867		0.4676				0		87		300		630		1112		1366

		15		0.0224		0.0292		Dead										0		30		Dead

		18		0.0233		0.0446		0.0907		0.2022		0.3618		0.5258				0		91		289		768		1453		2157

		21		0.0322		0.0868		0.2238		0.3741		0.6281		0.8371				0		170		595		1062		1851		2500

		24		0.0249		0.0513		0.0865		0.2036		0.3960		0.5950				0		106		247		718		1490		2290

		27		0.0241		0.0418		0.0865		0.1406		0.2438		0.3553				0		73		259		483		912		1374

		30		0.0344		0.0616		0.1024		0.1526		0.2443		0.4367				0		79		198		344		610		1169

		Avg.		0.0286		0.0538		0.1244		0.2186		0.3833		0.5546				0		88		328		663		1241		1837

		StDev		0.0050		0.0152		0.0490		0.0824		0.1333		0.1597						40		158		288		483		612
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Study 2

										Bonney, Laramore & Hopkins, Inc.

										The Aquatice Animal Nutrition Lab.

												Project No.: 44-00 Study No. 2

				Control - Stay C																Control - Stay C																				Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2				% weight increase																				1/9		1/16		1/23		Days

		A		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				A		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				A		7th wk		8th wk		9th wk		Total

		1		0.0924		0.1451		0.2420		0.3833		0.5201		0.6281		0.7595				1		0		57.0		162		315		463		580		722				1		0.9644		Dead				49

		4		0.1161		0.2168		0.3153		0.5499		0.7256		0.8543		0.9945				4		0		86.7		172		374		525		636		757				4		1.2008		1.2711		Dead		56

		7		0.0898		0.1357		0.2088		0.3707		0.5515		0.6625		0.8376				7		0		51.1		133		313		514		638		833				7		Dead						42

		10		0.1182		0.1562		0.2150		0.3646		0.4449		0.6961		0.6375				10		0		32.1		82		208		276		489		439				10		0.7478		0.8262		Dead		56

		13		0.0880		0.1355		0.2016		0.3695		0.5349		0.6212		0.7722				13		0		54.0		129		320		508		606		778				13		1.0173		1.2352		1.3570		63

		16		0.0992		0.1617		0.2171		0.4201		0.5606		0.5493		0.6654				16		0		63.0		119		323		465		454		571				16		0.8646		1.2653		1.4021		63

		19		0.1111		0.1768		0.3053		0.5256		0.7299		0.8516		1.0637				19		0		59.1		175		373		557		667		857				19		1.2403		1.4328		1.5734		63

		22		0.1008		0.1775		0.3356		0.5406		0.8175		0.8936		1.0879				22		0		76.1		233		436		711		787		979				22		1.2140		1.4736		1.6263		63

		25		0.1058		0.1982		0.2888		0.4485		0.6393		0.7387		0.8420				25		0		87.3		173		324		504		598		696				25		1.1240		Dead				49

		28		0.1057		0.1772		0.3016		0.4218		0.6126		0.6962		0.8853				28		0		67.6		185		299		480		559		738				28		1.1020		1.2226		Dead		56

		Avg.		0.1027		0.1585		0.2333		0.4097		0.5563		0.6686		0.7778				Avg.		0		63.4		156		329		500		601		737				Avg.		0.9590		1.1495		1.3796		560

		StD		0.0106		0.0266		0.0511		0.0738		0.1147		0.1143		0.1556				StDv		0		16.9		42		59		106		93		150				StDev		0.1688		0.2100		0.1303

				Newman - Premix																Newman - Premix																				Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2				% weight increase																				1/9		1/16		1/23		Days

		B		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				B		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				B		7th wk		8th wk		9th wk		Total

		2		0.1015		0.1293		0.2539		0.39786		0.6060		0.6609		0.80112				2		0		27		150		292		497		551		689				2		Dead						42

		5		0.1264		0.2188		0.3102		0.5315		0.7550		0.8757		1.0559				5		0		73		145		320		497		593		735				5		1.1670		Dead				49

		8		0.1237		0.2303		0.3162		0.5310		0.7662		0.8903		0.9977				8		0		86		156		329		519		620		707				8		Dead						42

		11		0.0877		0.1645		0.2925		0.4556		0.6317		0.7252		1.0517				11		0		88		234		419		620		727		1099				11		1.2044		1.4897		Dead		56

		14		0.0967		0.1632		0.3658		0.5206		0.7121		0.8627		1.0611				14		0		69		278		438		636		792		997				14		1.2701		1.4279		Dead		56

		17		0.1013		0.1455		0.2707		0.4422		0.6107		0.7447		1.0319				17		0		44		167		337		503		635		919				17		1.1909		1.4281		1.7010		63

		20		0.0879		0.1640		0.2947		0.4800		0.6881		0.8689		0.9537				20		0		87		235		446		683		889		985				20		1.2358		1.468		Dead		56

		23		0.0798		0.1497		0.2127		0.3795		0.6640		0.7972		0.9705				23		0		88		167		376		732		899		1116				23		Dead						42

		26		0.1032		0.1911		0.3322		0.4790		0.7835		0.8898		1.0466				26		0		85		222		364		659		762		914				26		1.2949		1.5477		Dead		56

		29		0.0873		0.1469		0.2359		0.4418		0.6712		0.7584		0.8535				29		0		68		170		406		669		769		878				29		0.9889		1.251		1.4150		56

		Avg.		0.0996		0.1703		0.2885		0.4659		0.6889		0.8074		0.9824				Avg.		0		71		192		373		602		724		904				Avg.		1.1931		1.4354		1.5580		518

		StD		0.0155		0.0330		0.0462		0.0530		0.0641		0.0815		0.0905				StD		0		21		46		53		89		121		154				StDev		0.1005		0.1007		0.2022

				Particle Dynamics - Encapsulated C																Particle Dynamics - Encapsulated C																				Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2				% weight increase																				1/9		1/16		1/23		Days

		C		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				C		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				C		7th wk		8th wk		9th wk		Total

		3		0.0972		0.1508		0.2075		0.2934		0.4809		0.5995		0.7688				3		0		55		113		202		395		517		691				3		Dead						42

		6		0.1030		0.1703		0.2703		0.457		0.6555		0.7926		0.9644				6		0		65		162		344		536		670		836				6		0.9683		1.1086		1.1302		63

		9		0.1060		0.1625		0.2998		0.4437		0.7300		0.8048		0.9915				9		0		53		183		319		589		659		835				9		1.1982		Dead				49

		12		0.1226		0.1749		0.2846		0.2911		0.3789		0.4981		0.6498				12		0		43		132		137		209		306		430				12		0.7619		0.8987		1.0281		63

		15		0.0993		0.1717		0.2654		0.4445		0.58339		Dead						15		0		73		167		348		488		Dead						15								28

		18		0.1020		0.1201		0.1591		0.4833		0.6489		0.7795		0.9795				18		0		18		56		374		536		664		860				18		1.2828		1.4006		Dead		56

		21		0.1069		0.1345		0.1879		0.3083		0.4325		0.5272		0.6775				21		0		26		76		188		305		393		534				21		0.8698		1.1037		1.0281		63

		24		0.0875		0.1116		0.1864		0.3399		0.4015		0.4405		0.5641				24		0		28		113		288		359		403		545				24		1.1869		1.5039		Dead		56

		27		0.1077		0.1911		0.3239		0.4640		0.6307		Dead						27		0		77		201		331		486		Dead						27								28

		30		0.1097		0.2031		0.3865		0.5676		0.8792		1.0205		1.1166				30		0		85		252		417		701		830		918				30		1.4470		1.4637		Dead		56

		Avg.		0.1042		0.1591		0.2571		0.4093		0.5821		0.6828		0.8390				Avg.		0		52		146		295		460		555		706				Avg.		1.1021		1.2465		1.0621		504

		StD		0.0091		0.0297		0.0714		0.0947		0.1595		0.1980		0.1993				StD		0		23		59		90		145		179		183				StDev		0.2435		0.2439		0.0589
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Survival

		Project No.:				44-00 Study 2

				Control														Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2		1/9		1/16		1/23		Days		% weight increase

		A		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk		7th wk		8th wk		9th wk		Total		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk

		1		0.0924		0.1451		0.2420		0.3833		0.5201		0.6281		0.7595		0.9644		Dead				49		0		57.0		161.9		314.8		462.9		579.8		722.0

		4		0.1161		0.2168		0.3153		0.5499		0.7256		0.8543		0.9945		1.2008		1.2711		Dead		56		0		86.7		171.6		373.6		525.0		635.8		756.6

		7		0.0898		0.1357		0.2088		0.3707		0.5515		0.6625		0.8376		Dead						42		0		51.1		132.5		312.8		514.1		637.8		832.7

		10		0.1182		0.1562		0.2150		0.3646		0.4449		0.6961		0.6375		0.7478		0.8262		Dead		56		0		32.1		81.9		208.5		276.4		488.9		439.3

		13		0.0880		0.1355		0.2016		0.3695		0.5349		0.6212		0.7722		1.0173		1.2352		1.357		63		0		54.0		129.1		319.9		507.8		605.9		777.5

		16		0.0992		0.1617		0.2171		0.4201		0.5606		0.5493		0.6654		0.8646		1.2653		1.4021		63		0		63.0		118.9		323.5		465.1		453.7		570.8

		19		0.1111		0.1768		0.3053		0.5256		0.7299		0.8516		1.0637		1.2403		1.4328		1.5734		63		0		59.1		174.8		373.1		557.0		666.5		857.4

		22		0.1008		0.1775		0.3356		0.5406		0.8175		0.8936		1.0879		1.214		1.4736		1.6263		63		0		76.1		232.9		436.3		711.0		786.5		979.3

		25		0.1058		0.1982		0.2888		0.4485		0.6393		0.7387		0.8420		1.1240		Dead				49		0		87.3		173.0		323.9		504.3		598.2		695.8

		28		0.1057		0.1772		0.3016		0.4218		0.6126		0.6962		0.8853		1.102		1.2226		Dead		56		0		67.6		185.3		299.1		479.6		558.7		737.6

		Avg.		0.1027		0.1585		0.2333		0.4097		0.5563		0.6686		0.7778		0.9590		1.1495		1.3796		560		0		63.4		156.2		328.5		500.3		601.2		736.9

		StDev		0.0106		0.0266		0.0511		0.0738		0.1147		0.1143		0.1556		0.1688		0.2100		0.1303						16.9		42.0		59.1		106.3		93.0		150.0

		Survival		100		100		100		100		100		100		100		90		70		40

		A

				Black Box														Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2		1/9		1/16		1/23		Days		% weight increase

		B		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk		7th wk		8th wk		9th wk		Total		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk

		2		0.1015		0.1293		0.2539		0.3786		0.6060		0.6609		0.80112		Dead						42		0		27.4		150.1		273.0		497.0		551.1		689.3						Figure 3. Average survival of the shrimp in each group, showing the on set of mortality

		5		0.1264		0.2188		0.3102		0.5315		0.7550		0.8757		1.0559		1.167		Dead				49		0		73.1		145.4		320.5		497.3		592.8		735.4						during induced stress at week six. A = Control, B = Newman, C = P. D.

		8		0.1237		0.2303		0.3162		0.5310		0.7662		0.8903		0.9977		Dead						42		0		86.2		155.6		329.3		519.4		619.7		706.5

		11		0.0877		0.1645		0.2925		0.4556		0.6317		0.7252		1.0517		1.2044		1.4897		Dead		56		0		87.6		233.5		419.5		620.3		726.9		1099.2

		14		0.0967		0.1632		0.3658		0.5206		0.7121		0.8627		1.0611		1.2701		1.4279		Dead		56		0		68.8		278.3		438.4		636.4		792.1		997.3

		17		0.1013		0.1455		0.2707		0.4422		0.6107		0.7447		1.0319		1.1909		1.4281		1.701		63		0		43.6		167.2		336.5		502.9		635.1		918.7

		20		0.0879		0.1640		0.2947		0.4800		0.6881		0.8689		0.9537		1.2358		1.468		Dead		56		0		86.6		235.3		446.1		682.8		888.5		985.0

		23		0.0798		0.1497		0.2127		0.2950		0.6640		0.7972		0.9705		Dead						42		0		87.6		166.5		269.7		732.1		899.0		1116.2

		26		0.1032		0.1911		0.3322		0.4790		0.8035		0.8898		1.0466		1.2949		1.5477		Dead		56		0		85.2		221.9		364.1		678.6		762.2		914.1

		29		0.0873		0.1469		0.2359		0.4418		0.6712		0.7584		0.8535		0.9889		1.251		1.415		56		0		68.3		170.2		406.1		668.8		768.7		877.7

		Avg.		0.0996		0.1703		0.2885		0.4555		0.6909		0.8074		0.9824		1.1931		1.4354		1.5580		518		0		71.4		192.4		360.3		603.6		723.6		903.9

		StDev		0.0155		0.0330		0.0462		0.0737		0.0676		0.0815		0.0905		0.1005		0.1007		0.2022						20.8		45.8		65.0		90.6		121.0		153.8

		Survival		100		100		100		100		100		100		100		70		60		20

		B

				Particle Dynamics														Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2		1/9		1/16		1/23		Days		% weight increase

		C		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk		7th wk		8th wk		9th wk		Total		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk

		3		0.0972		0.1508		0.2075		0.2934		0.4809		0.5995		0.7688		Dead						42		0		55.1		113.5		201.9		394.8		516.8		690.9

		6		0.1030		0.1703		0.2703		0.457		0.6555		0.7926		0.9644		0.9683		1.1086		1.1302		63		0		65.3		162.4		343.7		536.4		669.5		836.3

		9		0.1060		0.1625		0.2998		0.4437		0.7300		0.8048		0.9915		1.1982		Dead				49		0		53.3		182.8		318.6		588.7		659.2		835.4

		12		0.1226		0.1749		0.2846		0.2911		0.3789		0.4981		0.6498		0.7619		0.8987		1.0281		63		0		42.7		132.1		137.4		209.1		306.3		430.0

		15		0.0993		0.1717		0.2654		0.4445		0.58339		Dead										28		0		72.9		167.3		347.6		487.5										Figure 4. Percent survival days by treatment group with the highest possible number

		18		0.1020		0.1201		0.1591		0.4833		0.6489		0.7795		0.9795		1.2828		1.4006		Dead		56		0		17.7		56.0		373.8		536.2		664.2		860.3								of survival days being 630

		21		0.1069		0.1345		0.1879		0.3083		0.4325		0.5272		0.6775		0.8698		1.1037		1.0281		63		0		25.8		75.8		188.4		304.6		393.2		533.8

		24		0.0875		0.1116		0.1864		0.3399		0.4015		0.4405		0.5641		1.1869		1.5039		Dead		56		0		27.5		113.0		288.5		358.9		403.4		544.7

		27		0.1077		0.1911		0.3239		0.4640		0.6307		Dead										28		0		77.4		200.7		330.8		485.6														Total Survival		Days		%

		30		0.1097		0.2031		0.3865		0.5676		0.8792		1.0205		1.1166		1.447		1.4637		Dead		56		0		85.1		252.3		417.4		701.5		830.3		917.9										Control		560		88.9

		Avg.		0.1042		0.1591		0.2571		0.4093		0.5821		0.6828		0.8390		1.1021		1.2465		1.0621		504		0		52.3		145.6		294.8		460.3		555.4		706.2										Newman		518		82.2

		StDev		0.0091		0.0297		0.0714		0.0947		0.1595		0.1980		0.1993		0.2435		0.2439		0.0589						23.4		59.4		90.1		145.1		179.0		183.0										P.D.		504		80.0

		Survival		100		100		100		100		100		80		80		70		60		30

		P.D.		0		1		2		3		4		5		6		7		8		9														5
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Study 1

						Bonney, Laramore & Hopkins, Inc.

								The Aquatice Animal Nutrition Lab.

								Project No.:				44-00 Study No. 1

				Control - Stay C														Control - Stay C

				10/17		10/24		10/31		11/7		11/14		11/21				% weight increase

		A		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk				Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk

		1		0.0293		0.0498		0.1082		0.2095		0.2984		0.4186				0		70		269		615		918		1329

		4		0.0280		0.0505		0.0969		0.1559		0.1820		0.2077				0		80		246		457		550		642

		7		0.0353		0.0588		0.1372		0.2681		0.4252		0.5728				0		67		289		659		1105		1523

		10		0.0312		0.0527		0.1008		0.1552		0.1993		0.2003				0		69		223		397		539		542

		13		0.0212		0.0431		0.0828		0.1733		0.2645		0.4596				0		103		291		717		1148		2068

		16		0.0391		0.0645		0.1325		0.2324		0.3023		0.4276				0		65		239		494		673		994

		19		0.0396		0.0898		0.1907		0.1819		0.4622		0.5997				0		127		382		359		1067		1414

		22		0.0331		0.0639		0.1388		0.2520		0.3653		0.6257				0		93		319		661		1004		1790

		25		0.0264		0.0669		0.1254		0.1920		0.3214		0.4731				0		153		375		627		1117		1692

		28		0.0224		0.0478		0.1348		0.1900		0.2993		0.5136				0		113		502		748		1236		2193

		Avg.		0.0306		0.0532		0.1097		0.1991		0.2786		0.3811				0		94		313		574		936		1419

		StDev		0.0064		0.0135		0.0303		0.0389		0.0886		0.1474						30		85		137		257		558

				Black Box - Premix														Black Box - Premix

				10/17		10/24		10/31		11/7		11/14		11/21				% weight increase

		B		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk				Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk

		2		0.0362		0.1022		0.2219		0.4153		0.5815		0.8734				0		182		513		1047		1506		2313

		5		0.0396		0.0788		0.2257		0.3503		0.5732		0.7865				0		99		470		785		1347		1886

		8		0.0403		0.0655		0.1705		0.3208		0.4384		0.6079				0		63		323		696		988		1408

		11		0.0320		0.0606		0.1618		0.2337		0.2956		0.4380				0		89		406		630		824		1269

		14		0.0368		0.0719		0.2062		0.3333		0.5824		0.8481				0		95		460		806		1483		2205

		17		0.0368		0.0769		0.2111		0.3091		0.4989		0.7251				0		109		474		740		1256		1870

		20		0.0335		0.0418		0.1062		0.3046		0.3849		0.6176				0		25		217		809		1049		1744

		23		0.0229		0.0488		0.1314		0.2020		0.3223		0.4609				0		113		474		782		1307		1913

		26		0.0273		0.0557		0.1578		0.2841		0.5342		0.7626				0		104		478		941		1857		2693

		29		0.0397		0.0821		0.2352		0.4253		0.6922		0.8296				0		107		492		971		1644		1990

		Avg.		0.0345		0.0684		0.1828		0.3179		0.4904		0.6950				0		99		431		821		1326		1929				510

		StDev		0.0057		0.0178		0.0437		0.0701		0.1275		0.1569						40		92		129		314		416				36%

				Particle Dynamics - Encapsulated C														Particle Dynamics - Encapsulated C

				10/17		10/24		10/31		11/7		11/14		11/21				% weight increase

		C		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk				Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk

		3		0.0271		0.0595		0.1863		0.327		0.5486		0.7714				0		120		587		1107		1924		2746

		6		0.0365		0.0489		0.0927		0.1355		0.2591		0.4383				0		34		154		271		610		1101

		9		0.0292		0.0547		0.1232		0.1991		0.3813		0.5643				0		87		322		582		1206		1833

		12		0.0319		0.0598		0.1277		0.2329		0.3867		0.4676				0		87		300		630		1112		1366

		15		0.0224		0.0292		Dead										0		30		Dead

		18		0.0233		0.0446		0.0907		0.2022		0.3618		0.5258				0		91		289		768		1453		2157

		21		0.0322		0.0868		0.2238		0.3741		0.6281		0.8371				0		170		595		1062		1851		2500

		24		0.0249		0.0513		0.0865		0.2036		0.3960		0.5950				0		106		247		718		1490		2290

		27		0.0241		0.0418		0.0865		0.1406		0.2438		0.3553				0		73		259		483		912		1374

		30		0.0344		0.0616		0.1024		0.1526		0.2443		0.4367				0		79		198		344		610		1169

		Avg.		0.0286		0.0538		0.1244		0.2186		0.3833		0.5546				0		88		328		663		1241		1837

		StDev		0.0050		0.0152		0.0490		0.0824		0.1333		0.1597						40		158		288		483		612
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Study 2

										Bonney, Laramore & Hopkins, Inc.

										The Aquatice Animal Nutrition Lab.

												Project No.: 44-00 Study No. 2

				Control - Stay C																Control - Stay C																				Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2				% weight increase																				1/9		1/16		1/23		Days

		A		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				A		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				A		7th wk		8th wk		9th wk		Total

		1		0.0924		0.1451		0.2420		0.3833		0.5201		0.6281		0.7595				1		0		57.0		162		315		463		580		722				1		0.9644		Dead				49

		4		0.1161		0.2168		0.3153		0.5499		0.7256		0.8543		0.9945				4		0		86.7		172		374		525		636		757				4		1.2008		1.2711		Dead		56

		7		0.0898		0.1357		0.2088		0.3707		0.5515		0.6625		0.8376				7		0		51.1		133		313		514		638		833				7		Dead						42

		10		0.1182		0.1562		0.2150		0.3646		0.4449		0.6961		0.6375				10		0		32.1		82		208		276		489		439				10		0.7478		0.8262		Dead		56

		13		0.0880		0.1355		0.2016		0.3695		0.5349		0.6212		0.7722				13		0		54.0		129		320		508		606		778				13		1.0173		1.2352		1.3570		63

		16		0.0992		0.1617		0.2171		0.4201		0.5606		0.5493		0.6654				16		0		63.0		119		323		465		454		571				16		0.8646		1.2653		1.4021		63

		19		0.1111		0.1768		0.3053		0.5256		0.7299		0.8516		1.0637				19		0		59.1		175		373		557		667		857				19		1.2403		1.4328		1.5734		63

		22		0.1008		0.1775		0.3356		0.5406		0.8175		0.8936		1.0879				22		0		76.1		233		436		711		787		979				22		1.2140		1.4736		1.6263		63

		25		0.1058		0.1982		0.2888		0.4485		0.6393		0.7387		0.8420				25		0		87.3		173		324		504		598		696				25		1.1240		Dead				49

		28		0.1057		0.1772		0.3016		0.4218		0.6126		0.6962		0.8853				28		0		67.6		185		299		480		559		738				28		1.1020		1.2226		Dead		56

		Avg.		0.1027		0.1585		0.2333		0.4097		0.5563		0.6686		0.7778				Avg.		0		63.4		156		329		500		601		737				Avg.		0.9590		1.1495		1.3796		560

		StD		0.0106		0.0266		0.0511		0.0738		0.1147		0.1143		0.1556				StDv		0		16.9		42		59		106		93		150				StDev		0.1688		0.2100		0.1303

				Newman - Premix																Newman - Premix																				Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2				% weight increase																				1/9		1/16		1/23		Days

		B		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				B		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				B		7th wk		8th wk		9th wk		Total

		2		0.1015		0.1293		0.2539		0.39786		0.6060		0.6609		0.80112				2		0		27		150		292		497		551		689				2		Dead						42

		5		0.1264		0.2188		0.3102		0.5315		0.7550		0.8757		1.0559				5		0		73		145		320		497		593		735				5		1.1670		Dead				49

		8		0.1237		0.2303		0.3162		0.5310		0.7662		0.8903		0.9977				8		0		86		156		329		519		620		707				8		Dead						42

		11		0.0877		0.1645		0.2925		0.4556		0.6317		0.7252		1.0517				11		0		88		234		419		620		727		1099				11		1.2044		1.4897		Dead		56

		14		0.0967		0.1632		0.3658		0.5206		0.7121		0.8627		1.0611				14		0		69		278		438		636		792		997				14		1.2701		1.4279		Dead		56

		17		0.1013		0.1455		0.2707		0.4422		0.6107		0.7447		1.0319				17		0		44		167		337		503		635		919				17		1.1909		1.4281		1.7010		63

		20		0.0879		0.1640		0.2947		0.4800		0.6881		0.8689		0.9537				20		0		87		235		446		683		889		985				20		1.2358		1.468		Dead		56

		23		0.0798		0.1497		0.2127		0.3795		0.6640		0.7972		0.9705				23		0		88		167		376		732		899		1116				23		Dead						42				167

		26		0.1032		0.1911		0.3322		0.4790		0.7835		0.8898		1.0466				26		0		85		222		364		659		762		914				26		1.2949		1.5477		Dead		56				23%

		29		0.0873		0.1469		0.2359		0.4418		0.6712		0.7584		0.8535				29		0		68		170		406		669		769		878				29		0.9889		1.251		1.4150		56

		Avg.		0.0996		0.1703		0.2885		0.4659		0.6889		0.8074		0.9824				Avg.		0		71		192		373		602		724		904				Avg.		1.1931		1.4354		1.5580		518

		StD		0.0155		0.0330		0.0462		0.0530		0.0641		0.0815		0.0905				StD		0		21		46		53		89		121		154				StDev		0.1005		0.1007		0.2022

				Particle Dynamics - Encapsulated C																Particle Dynamics - Encapsulated C																				Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2				% weight increase																				1/9		1/16		1/23		Days

		C		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				C		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk				C		7th wk		8th wk		9th wk		Total

		3		0.0972		0.1508		0.2075		0.2934		0.4809		0.5995		0.7688				3		0		55		113		202		395		517		691				3		Dead						42

		6		0.1030		0.1703		0.2703		0.457		0.6555		0.7926		0.9644				6		0		65		162		344		536		670		836				6		0.9683		1.1086		1.1302		63

		9		0.1060		0.1625		0.2998		0.4437		0.7300		0.8048		0.9915				9		0		53		183		319		589		659		835				9		1.1982		Dead				49

		12		0.1226		0.1749		0.2846		0.2911		0.3789		0.4981		0.6498				12		0		43		132		137		209		306		430				12		0.7619		0.8987		1.0281		63

		15		0.0993		0.1717		0.2654		0.4445		0.58339		Dead						15		0		73		167		348		488		Dead						15								28

		18		0.1020		0.1201		0.1591		0.4833		0.6489		0.7795		0.9795				18		0		18		56		374		536		664		860				18		1.2828		1.4006		Dead		56

		21		0.1069		0.1345		0.1879		0.3083		0.4325		0.5272		0.6775				21		0		26		76		188		305		393		534				21		0.8698		1.1037		1.0281		63

		24		0.0875		0.1116		0.1864		0.3399		0.4015		0.4405		0.5641				24		0		28		113		288		359		403		545				24		1.1869		1.5039		Dead		56

		27		0.1077		0.1911		0.3239		0.4640		0.6307		Dead						27		0		77		201		331		486		Dead						27								28

		30		0.1097		0.2031		0.3865		0.5676		0.8792		1.0205		1.1166				30		0		85		252		417		701		830		918				30		1.4470		1.4637		Dead		56

		Avg.		0.1042		0.1591		0.2571		0.4093		0.5821		0.6828		0.8390				Avg.		0		52		146		295		460		555		706				Avg.		1.1021		1.2465		1.0621		504

		StD		0.0091		0.0297		0.0714		0.0947		0.1595		0.1980		0.1993				StD		0		23		59		90		145		179		183				StDev		0.2435		0.2439		0.0589
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Survival

		Project No.:				44-00 Study 2

				Control														Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2		1/9		1/16		1/23		Days		% weight increase

		A		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk		7th wk		8th wk		9th wk		Total		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk

		1		0.0924		0.1451		0.2420		0.3833		0.5201		0.6281		0.7595		0.9644		Dead				49		0		57.0		161.9		314.8		462.9		579.8		722.0

		4		0.1161		0.2168		0.3153		0.5499		0.7256		0.8543		0.9945		1.2008		1.2711		Dead		56		0		86.7		171.6		373.6		525.0		635.8		756.6

		7		0.0898		0.1357		0.2088		0.3707		0.5515		0.6625		0.8376		Dead						42		0		51.1		132.5		312.8		514.1		637.8		832.7

		10		0.1182		0.1562		0.2150		0.3646		0.4449		0.6961		0.6375		0.7478		0.8262		Dead		56		0		32.1		81.9		208.5		276.4		488.9		439.3

		13		0.0880		0.1355		0.2016		0.3695		0.5349		0.6212		0.7722		1.0173		1.2352		1.357		63		0		54.0		129.1		319.9		507.8		605.9		777.5

		16		0.0992		0.1617		0.2171		0.4201		0.5606		0.5493		0.6654		0.8646		1.2653		1.4021		63		0		63.0		118.9		323.5		465.1		453.7		570.8

		19		0.1111		0.1768		0.3053		0.5256		0.7299		0.8516		1.0637		1.2403		1.4328		1.5734		63		0		59.1		174.8		373.1		557.0		666.5		857.4

		22		0.1008		0.1775		0.3356		0.5406		0.8175		0.8936		1.0879		1.214		1.4736		1.6263		63		0		76.1		232.9		436.3		711.0		786.5		979.3

		25		0.1058		0.1982		0.2888		0.4485		0.6393		0.7387		0.8420		1.1240		Dead				49		0		87.3		173.0		323.9		504.3		598.2		695.8

		28		0.1057		0.1772		0.3016		0.4218		0.6126		0.6962		0.8853		1.102		1.2226		Dead		56		0		67.6		185.3		299.1		479.6		558.7		737.6

		Avg.		0.1027		0.1585		0.2333		0.4097		0.5563		0.6686		0.7778		0.9590		1.1495		1.3796		560		0		63.4		156.2		328.5		500.3		601.2		736.9

		StDev		0.0106		0.0266		0.0511		0.0738		0.1147		0.1143		0.1556		0.1688		0.2100		0.1303						16.9		42.0		59.1		106.3		93.0		150.0

		Survival		100		100		100		100		100		100		100		90		70		40

		A

				Black Box														Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2		1/9		1/16		1/23		Days		% weight increase

		B		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk		7th wk		8th wk		9th wk		Total		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk

		2		0.1015		0.1293		0.2539		0.3786		0.6060		0.6609		0.80112		Dead						42		0		27.4		150.1		273.0		497.0		551.1		689.3						Figure 3. Average survival of the shrimp in each group, showing the on set of mortality

		5		0.1264		0.2188		0.3102		0.5315		0.7550		0.8757		1.0559		1.167		Dead				49		0		73.1		145.4		320.5		497.3		592.8		735.4						during induced stress at week six. A = Control, B = Newman, C = P. D.

		8		0.1237		0.2303		0.3162		0.5310		0.7662		0.8903		0.9977		Dead						42		0		86.2		155.6		329.3		519.4		619.7		706.5

		11		0.0877		0.1645		0.2925		0.4556		0.6317		0.7252		1.0517		1.2044		1.4897		Dead		56		0		87.6		233.5		419.5		620.3		726.9		1099.2

		14		0.0967		0.1632		0.3658		0.5206		0.7121		0.8627		1.0611		1.2701		1.4279		Dead		56		0		68.8		278.3		438.4		636.4		792.1		997.3

		17		0.1013		0.1455		0.2707		0.4422		0.6107		0.7447		1.0319		1.1909		1.4281		1.701		63		0		43.6		167.2		336.5		502.9		635.1		918.7

		20		0.0879		0.1640		0.2947		0.4800		0.6881		0.8689		0.9537		1.2358		1.468		Dead		56		0		86.6		235.3		446.1		682.8		888.5		985.0

		23		0.0798		0.1497		0.2127		0.2950		0.6640		0.7972		0.9705		Dead						42		0		87.6		166.5		269.7		732.1		899.0		1116.2

		26		0.1032		0.1911		0.3322		0.4790		0.8035		0.8898		1.0466		1.2949		1.5477		Dead		56		0		85.2		221.9		364.1		678.6		762.2		914.1

		29		0.0873		0.1469		0.2359		0.4418		0.6712		0.7584		0.8535		0.9889		1.251		1.415		56		0		68.3		170.2		406.1		668.8		768.7		877.7

		Avg.		0.0996		0.1703		0.2885		0.4555		0.6909		0.8074		0.9824		1.1931		1.4354		1.5580		518		0		71.4		192.4		360.3		603.6		723.6		903.9

		StDev		0.0155		0.0330		0.0462		0.0737		0.0676		0.0815		0.0905		0.1005		0.1007		0.2022						20.8		45.8		65.0		90.6		121.0		153.8

		Survival		100		100		100		100		100		100		100		70		60		20

		B

				Particle Dynamics														Stress Test						Survival

				11/21		11/28		12/5		12/12		12/19		12/26		1/2		1/9		1/16		1/23		Days		% weight increase

		C		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk		7th wk		8th wk		9th wk		Total		Initial		1st wk		2nd wk		3rd wk		4th wk		5th wk		6th wk

		3		0.0972		0.1508		0.2075		0.2934		0.4809		0.5995		0.7688		Dead						42		0		55.1		113.5		201.9		394.8		516.8		690.9

		6		0.1030		0.1703		0.2703		0.457		0.6555		0.7926		0.9644		0.9683		1.1086		1.1302		63		0		65.3		162.4		343.7		536.4		669.5		836.3

		9		0.1060		0.1625		0.2998		0.4437		0.7300		0.8048		0.9915		1.1982		Dead				49		0		53.3		182.8		318.6		588.7		659.2		835.4

		12		0.1226		0.1749		0.2846		0.2911		0.3789		0.4981		0.6498		0.7619		0.8987		1.0281		63		0		42.7		132.1		137.4		209.1		306.3		430.0

		15		0.0993		0.1717		0.2654		0.4445		0.58339		Dead										28		0		72.9		167.3		347.6		487.5										Figure 4. Percent survival days by treatment group with the highest possible number

		18		0.1020		0.1201		0.1591		0.4833		0.6489		0.7795		0.9795		1.2828		1.4006		Dead		56		0		17.7		56.0		373.8		536.2		664.2		860.3								of survival days being 630

		21		0.1069		0.1345		0.1879		0.3083		0.4325		0.5272		0.6775		0.8698		1.1037		1.0281		63		0		25.8		75.8		188.4		304.6		393.2		533.8

		24		0.0875		0.1116		0.1864		0.3399		0.4015		0.4405		0.5641		1.1869		1.5039		Dead		56		0		27.5		113.0		288.5		358.9		403.4		544.7

		27		0.1077		0.1911		0.3239		0.4640		0.6307		Dead										28		0		77.4		200.7		330.8		485.6														Total Survival		Days		%

		30		0.1097		0.2031		0.3865		0.5676		0.8792		1.0205		1.1166		1.447		1.4637		Dead		56		0		85.1		252.3		417.4		701.5		830.3		917.9										Control		560		88.9

		Avg.		0.1042		0.1591		0.2571		0.4093		0.5821		0.6828		0.8390		1.1021		1.2465		1.0621		504		0		52.3		145.6		294.8		460.3		555.4		706.2										Newman		518		82.2

		StDev		0.0091		0.0297		0.0714		0.0947		0.1595		0.1980		0.1993		0.2435		0.2439		0.0589						23.4		59.4		90.1		145.1		179.0		183.0										P.D.		504		80.0

		Survival		100		100		100		100		100		80		80		70		60		30

		P.D.		0		1		2		3		4		5		6		7		8		9														5
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