


Use of feed chart, calculating feed amounts

EWOS Canada Ltd.

Recommended Feeding for Pacific Salmonids
EWOS micro, transfer, smolt, alpha, pacific and vita

Enh - Pacific 02-00

Feeding rates (% biomass / day) for fish size ranges (in grams and fish per pound) as follows
micro, . .
EWOS Feed EWOS micro smolt& EWF:)S transfer, sm_olt, alpha, pacific and vita*
pacific (*EWOS vita is not available as a 1.5mm short-cut pellet)
Feed Size #0 #1 #2 | 12mm | 2™ 45 mm 2.0mm 3.0mm
short-cut
Min. Fish Weight grams 0 02 15 3 5 12 25 40 50 80 110 150 200
Minimum fish per pound 2270 302 151 91 38 18 11 9 6 4 3 2.8
Max. Fish Weight grams 0.2 1.5 3 5 12 25 40 50 80 110 150 200 250
Maximum fish per pound 2270 302 151 91 38 18 11 9 6 4 3 2.5 2
1-2 34-36 1.07 1.03 0.99 0.95 0.79 0.72 0.67 0.64 0.61 0.44 0.25 0.18 0.14
Ll == 2-3 36-37 1.30 1.19 1.12 1.08 1.02 0.93 0.82 0.78 0.74 0.56 0.37 024 022
g g 3-4 37-39 1.70 1.36 1.26 1.25 1.23 1.12 1.00 0.96 0.94 0.72 0.49 0.35 0.29
- = 4-5 39-41 1.85 1.49 1.38 1.34 1.32 1.26 1.14 1.11 1.09 0.89 0.62 043 0.36
é 2 5-6 41-43 2.00 1.62 1.51 1.45 1.40 1.35 1.23 1.20 1.19 0.98 0.71 0.52 043
w <= 6-7 43-45 211 1.72 1.56 1.49 1.44 1.39 1.28 1.28 1.23 1.06 0.80 062 0.54
o ® 7-8 45-46 222 1.86 1.64 1.56 1.57 1.44 1.36 1.33 1.28 1.14 0.95 077 0.65
= Ll 8-9 46-48 241 211 1.80 1.64 1.60 1.48 1.44 1.38 1.36 1.22 1.05 0.84 072
E o 9-10 48-50 261 2.40 1.94 1.73 1.67 1.56 1.50 1.44 1.41 1.28 1.14 0.88 0.78
w 10-11 80-52 278 289 2.06 1.84 1.76 1.63 1.56 1.48 1.46 1.33 1.24 094 0.86
5 E 11-12 52-54 293 278 223 1.95 1.85 1.71 1.61 1.54 1.51 1.44 1.30 1.03 093
- 2 12-13 54-55 3.13 297 2.40 216 201 1.80 1.67 1.58 1.53 1.50 1.36 1.12 1.02
< [<}] 13-14 55-57 3.29 3.16 2.58 2.38 2.18 1.83 1.72 1.64 1.58 1.53 1.42 1.14 1.03
g o 14-15 57-59 3.45 3.35 2.84 2589 243 1.95 1.78 1.73 1.69 1.56 1.48 1.15 1.05
15-16 59-61 3.56 3.49 2.96 272 244 1.95 178 1.71 1.64 1.53 1.48 1.1 0.99
16-17 67-63 3.07 3.03 249 230 210 1.77 1.62 1.55 1.49 1.43 1.29 093 083
The above figures are meant as a recommendation only, actual feeding rates will vary by site and species.
EWOS Canada Main Office 7721 - 132nd Street, Surrey, BC, V3W 4M3 Customer Service: 800-663-0476 Orders Fax: 866-287-4422

Tamnbell River Offire HA12 1720 - 14th Ave Camnobell River BC VOW 2RO Phrone: A2 A72_ 0007 Fay: 25N.72R/.NTRa



Calculate amount to feed
3,000,000 chum at 0.50g / feed rate = 2%

200,000 coho at 12g / feed at 2.4%
300,000 chinook fry at .45g / feed at 3.2%



Medications added to feed

TM200 = ?g active oxytetracycline/pound (454g)

Standard dosage of oxytetracycline = 3.75g active/100#
fish/day x 28 days

Example:

200,000 coho @ 10g; feed rate = 2% body wt/day
Calculate biomass to treat
Calculate amount of active OTC/day
Calculate amount of TM2o0o0/day

Calculate amt of feed/day
Calculate %TM2o00 in feed/day



Bonus questions if you want to make up
some points — Assignment “11"

FT222

April 14, 2015

Optional work on feeding calculations
5 points for each example

1. 3,000,000 chum fry @ .48g; water temp is 5C; find:
a. Biomass (kg)
b. Daily feed rate (use EWQS feed chart)
c. Daily amount to feed (kg)
d. What size feed?

a. Biomass (kg)

b. Daily feed rate (use EWOS feed chart)
c. Daily amount to feed (kg)

d. What size feed?

. 84,000 chinook fingerlings at 5g; water temp is 7C; find:
a. Biomass (kg)
b. Daily feed rate (use EWQOS feed chart)
c. Daily amount to feed (kg)
d. What size feed?




Spring and Fall Transfer to Saltwater

» Osmotic Balance

If they go into to a seawater pen before they are ready
they simply become dehydrated and die! It sucks the
life out of them.



http://www.marukome.co.jp/english/GIF/dashi1.gif
http://www.marukome.co.jp/english/GIF/dashi1.gif

Osmo-Regulation & Smoltitfication

The body fluids of salmon are not the same as the water they
swim In.
Essentially the only thing that separates the fluid on the

inside of the fish and the surrounding environment are the
gills.

The gills are not protected from the water and are constantly
permeable to dissolved nutrients in the water.

There is always a concentration gradient present for some
substances present in the fish’s blood and tissue (Na, K, Cl).

The transformation from a parr to smolt is a process that
allows the fish to adapt (osmoregulate) in rapidly changing
salinities.

(Physiology Of Fish In Intensive Culture Systems, Wedemeyer 1996)



Absorbs water through skin

Actively takes up ions
through gills

= Movement of water
= Movement of ions
Excretes dilute urine

(a) Osmoregulation in a freshwater environment

Loses water through skin

‘\ Direction of ion Direction of water
movement movement
(Na* K*,CI)
Excretes concentrated uring

Excretes ions through gills

(0] Osmaoregulation in a saliwater emvironment




* Pink and chum fry can adapt to seawater at a very young

age

* Chinook, coho, sockeye generally need one year in fw

* Plenty of exceptions!
e All can be found landlocked in some areas

« All can be found to adapt to seawater in their first

year

From Physiological Ecology of
Pacific Salmon, Groot, Margolis,
Clarke

Salmon and

Troutof
Lake Ontario

A Visual Identification Guide



g. 1 — Filament (F) and lamellar (L) epithelium of /. cf. plecostomus. Semi-thin longitudinal sectic
gill filamemt stained with Toluidine blue. CC = chloride cell: PVC = pavement cell: CVS = central

« Teleost fish have both lamellar and filament epithelia

e Chloride cells reside mostly in the filament epithelia

* \We know that chloride cells are fundamental to
regulating salt levels in fish in seawater

* Fish need osmotic “balance” — cc’s help retain proper
levels



high G fiitration rate =) low

high € volume of urine =) low

take insalt ¢ chioride secretory cells =)  excrete salt

In saltwater the salinity outside of the fish is much greater than inside
Fish need to “drink” water and expel excess salts
Salts are excreted through the gills

Marine fish excrete 9o% less urine than fw - conserving water

e |ntestines absorb water
« Kidneys regulate how
much water Is excreted TR

Loses water through skin

Bcreted lony Buough g Excretes concentrated urine

(b) Osmoregulation in a saltwater environment

(Physiology Of Fish In Intensive Culture Systems, Wedemeyer 1996)



What variables affect smoltification?

Daylength - photoperiod

Fish are very “seasonal” in their physiological behavior
Temperature

Warmer temps increase growth rate

Seasonal changes may stimulate smolting
Warmer temps speed up osmotic development rate

Growth Rate

Desmolting

(Physiology Of Fish In Intensive Culture Systems, Wedemeyer 1996)



Physiological Changes that Occur During Smolting,

Migratory Behavior
Salinity Tolerance
Body silvering
Growth rate increases
Gill ATPase activity

The most obvious change noticed by fish culturists is
the activity and coloration

T 8 TIVE EASY PAET- W COURLE vEMRS | WE WAE
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Transfers to Net Pens

» Chums/Pinks

Volitional/Non-Volitional
Short term freshwater rearing
Directly to SWR
Must assure they are ready to go! YSP sampling

Reared for 2-3 months
Sometimes a target size for release
Sometimes a target date range

» Cohos

Preferably 14gms or larger mid- to late April
Usually reared for 3-4 weeks prior to release

* Chinook
Late April - bigger is better!
Lower 48 and BC have “ocean type”




Feeding and Growth Rates
* Chums/Pinks
Short term rearing in saltwater

Concerns about outgrowing their houses

Feed is ordered well ahead of time and can’t be
quickly adjusted

Some facilities turning to “late/large” with chums

* Coho

Mostly fw reared
Short term saltwater
A typically aggressive feeder

» Chinook
Mostly fw reared

Short term sw



Feeding and Growth Rates - Chums

Normally slow start but depends on water conditions

Very important to present feed frequently and enough so all fish in the pen can
see it

A poor start will result in “pinheads” - feed the entire pen!
Critical period is between entry - .7gms

Growth rates as high as 4% are not uncommon in larger fish

= ~ Pinks and chums are
“thoroughbreds™!

01-28-02 ,199,394 923.75

02-12-02 ,196,894 1142.39
02-20-02 ,196,394 1383.73
02-26-02 ,195,894 1668.88
03-08-02 ,195,394 2041.72

03-21-02 ,194,894 2963.11

03-28-02 ,194,394 3379.37

04-12-02 ,193,394 4562.26

04-29-02 ,191,394 8064.33
4 0.00




Sheet1

		BY '01 SUMMER CHUM

		SC-1

		SAMPLE		GRAMS		NUMBER		KG.				FOOD		NO.		% BODY		WT.		CONVER-

		DATE		/FISH		FISH		FISH		MORT		FED		DAYS		WT. FED		GAIN		SION		%DSGR		DENS.

		01-28-02		0.42		2,199,394		923.75		0		0		0		0.0%		0.00		0.00		0.00		1.36

		02-12-02		0.52		2,196,894		1142.39		2500		290		15		1.9%		218.64		1.33		1.42		1.68

		02-20-02		0.63		2,196,394		1383.73		500		230		23		2.3%		241.34		0.95		2.40		2.03

		02-26-02		0.76		2,195,894		1668.88		500		230		29		2.5%		285.15		0.81		3.13		2.45

		03-08-02		0.93		2,195,394		2041.72		500		425		39		2.3%		372.84		1.14		2.02		3.00

		03-21-02		1.35		2,194,894		2963.11		500		640		52		2.0%		921.39		0.69		2.87		4.36

		03-28-02		1.54		2,194,394		3379.37		500		545		59		2.5%		416.26		1.31		1.88		4.97

		04-12-02		2.08		2,193,394		4562.26		1000		1355		74		2.3%		1,182.89		1.15		2.00		6.71

		04-29-02		3.68		2,191,394		8064.33		2000		1945		91		1.8%		3,502.07		0.56		3.36		11.86

						2,183,394		0.00		8000		5660		-37284		-0.0%		-8,064.33		-0.70		0.00		0.00

		BY00 COHO SPRING FRESHWATER REARING (RW's)

		RACEWAY 1

		SAMPLE		GRAMS/				NUMBER		KG.		FOOD		NO.		% BODY		WT.		CONVER-

		DATE		FISH		MORTS		FISH		FISH		FED (KG's)		DAYS		WT. FED		GAIN		SION		%DSGR		DENS.		INIT

		05-11-01		0.34				375,635		127.72		0				0.00%		0.0		0.00		0.00		1.66		FP

		05-21-01		0.37		20		627,358		232.12		27		10		1.50%		18.8		1.43		0.85		3.01

		05-28-01		0.45		400		626,958		282.13		24.1		17		1.34%		50.2		0.48		2.80		3.66

		06-04-01		0.53		10		626,948		332.28		54		24		2.51%		50.2		1.08		2.34		4.32

		06-11-01		0.64		286		626,662		401.06		63		31		2.45%		68.9		0.91		2.69		5.21

		06-18-01		0.84		42		626,620		526.36		83		38		2.56%		125.3		0.66		3.88		6.84

		06-25-01		1.04		66		626,554		651.62		121		45		2.93%		125.3		0.97		3.05		8.46		FP

		07-02-01		1.48		259		626,295		926.92		118		52		2.14%		275.6		0.43		5.04		5.55		TJ

		07-09-01		1.67		217		626,078		1045.55		151		59		2.19%		119.0		1.27		1.73		6.26		FP

		07-22-01		2.00		441		625,637		1251.27		195		72		1.31%		206.5		0.94		1.39		7.49

		RACEWAY 2

		SAMPLE		GRAMS/				NUMBER		KG.		FOOD		NO.		% BODY		WT.		CONVER-

		DATE		FISH		MORTS		FISH		FISH		FED (KG's)		DAYS		WT. FED		GAIN		SION		%DSGR		DENS.		INIT

		07-22-01		2.00				302,971		605.94						0.00%		0.0		0.00		0.00		3.86

		07-30-01		2.88		331		302,640		871.60		137		8		2.32%		266.3		0.51		4.56		5.55

		08-07-01		4.46		3		302,637		1349.76		130		16		1.46%		478.2		0.27		5.47		8.60		TJ

		08-14-01		5.77		13		302,624		1746.14		280		23		2.58%		396.4		0.71		3.68		11.12

		08-22-01		6.83		28		302,596		2066.73		196		31		1.29%		320.8		0.61		2.11		13.16		FP

		08-31-01		8.06		51		302,545		2438.51		346		40		1.71%		372.1		0.93		1.84		14.60		LC

		09-07-01		9.66		19		302,526		2922.40		175		47		0.93%		484.0		0.36		2.59		17.50		LC

		09-24-01		9.98		41		302,485		3018.80		232		64		0.46%		96.8		2.40		0.19		18.08		FP

		10-15-01		10.38		42		302,443		3139.36		320		85		0.49%		121.0		2.65		0.19		18.80		bg

		SEABAG 6

		SAMPLE		GRAMS/				NUMBER		KG.		FOOD		NO.		% BODY		WT.		CONVER-

		DATE		FISH		MORTS		FISH		FISH		FED (KG's)		DAYS		WT. FED		GAIN		SION		%DSGR		DENS.		INIT

		10-15-01		10.38				75,043		778.95		0				0.00%		0.0		0.00		0.00		10.39

		11-02-01		11.27		10		75,033		845.62		50		18		0.34%		66.8		0.75		0.46		11.27		DP

		12-14-01		11.10		3		75,030		832.83		94		60		0.27%		-12.8		-7.37		-0.04		11.10		DP

		01-24-02		12.44		15		75,015		933.19		100		101		0.28%		100.5		0.99		0.28		12.44		JM

		02-25-02		14.05		27		74,988		1053.58		101		133		0.32%		120.7		0.84		0.38		14.05		DP

		04-06-02		16.01		39		74,949		1199.93		170		173		0.38%		146.9		1.16		0.33		16.00

		NB-2												0

		SAMPLE		GRAMS/		MEAN		NUMBER				KG.		FOOD		NO.		% BODY		WT.		CONVER-

		DATE		FISH		LENGTH		FISH		MORTS		FISH		FED		DAYS		WT. FED		GAIN		SION		%DSGR		DENS.

		04-06-02		16.01				246,594				3947.97				0		0.0%		0.00		0.00		0.00		5.81

		04-30-02		17.87				244,094		2,500		4361.96		482.75		24		0.5%		413.99		1.17		0.46		6.41

		05-09-02		19.23				244,094				4693.93		390		33		1.0%		331.97		1.17		0.81		6.90

		05-16-02		22.31				244,094				5445.74		387.5		40		1.1%		751.81		0.52		2.12		8.01

		06-07-02		31.49		150.0		244,094				7686.52		1942		62		1.3%		2,240.78		0.87		1.57		11.30

		BY00 CHINOOK (Long Lake)

		L-1

		SAMPLE		GRAMS/				NUMBER		KG.		FOOD		NO.		% BODY		WT.		CONVER-

		DATE		FISH		MORTS		FISH		FISH		FED (kg's)		DAYS		WT. FED		GAIN		SION		%DSGR		DENS.

		05-18-01		1.18				151,765		179.08				0		0.00%		0.0		0.00		0.00		0.26

		06-04-01		2.97				151,765		450.74		200		17		3.74%		271.7		0.74		5.43		0.66

		06-18-01		5.02				151,765		761.86		254		31		2.99%		311.1		0.82		3.75		1.12

		07-02-01		8.60				151,765		1305.18		325		45		2.25%		543.3		0.60		3.85		1.92

		07-23-01		15.42				151,765		2340.22		510		66		1.33%		1,035.0		0.49		2.78		3.44

		08-11-01		23.60		100		126,517		2985.80		475		85		0.94%		645.6		0.74		2.24		4.39

		08-24-01		30.75		30		126,487		3889.48		370		98		0.83%		903.7		0.41		2.04		5.72

		09-14-01		45.06		1529		124,958		5630.61		620		119		0.62%		1,741.1		0.36		1.82		8.28

		10-17-01		52.30		6		124,952		6534.99		430		152		0.13%		3,549.2		0.12		1.19		9.61

		Crystal Lake Chinook - BY'98

		CL-1

		SAMPLE		GRAMS/		MEAN				NUMBER		KG.		FOOD		NO.		% BODY		WT.		CONVER-

		DATE		FISH		LENGTH		MORTS		FISH		FISH		FED		DAYS		WT. FED		GAIN		SION		%DSGR		DENS.		INIT

		04-27-00		9.65		93 mm		0		202,266		1951.87		0		0		0.0%		0.00		0.00		0.00		0.00		CL

		05-16-00		12.60				100		202,166		2547.29		663		19		1.6%		595.42		1.11		1.40		3.75		TJ

		05-31-00		17.20		113 mm		0		202,166		3477.26		803		34		1.8%		929.96		0.86		2.07		5.11		TJ

		CL-2

		SAMPLE		GRAMS/		MEAN				NUMBER		KG.		FOOD		NO.		% BODY		WT.		CONVER-

		DATE		FISH		LENGTH		MORTS		FISH		FISH		FED		DAYS		WT. FED		GAIN		SION		%DSGR		DENS.		INIT

		05-02-00		10.47		93 mm		0		219,839		2301.71		0		0		0.0%		0.00		0.00		0.00		0.00		CL

		05-16-00		12.40				101		219,738		2724.75		567		14		1.6%		423.04		1.34		1.21		4.01		TJ

		06-01-00		16.80		114 mm		101		219,637		3689.90		803		30		1.6%		965.15		0.83		1.90		5.43		TJ



PONDED 5/11/1.  ALL WL LOT5. SURVIVAL ESTIMATED @ 98%.

251,743 ADDED FROM NB LOT1 ON THIS DAY.

302,971 vaccinated for frunc and vib and moved to R2.  333,670 vaccinated for frunc only remained in R1.

vaccinated for vib and frunc from R1.

Transfered from RW#2.

BILL GASS:
41,185 from sb7 - 70,763 from sb6 - 69711 from sb5 - 64,935 from sb4.

TRANSPORTED FROM WL THIS DAY. TAG CODE 04-1-4-7-2.

released 25148 fish.

9/12 pulled corners of net to retrieve the lid of the feeder and saw about 1500 morts.

Received 142,128 fish on 04-27-00 and 60,138 fish on 05-09-00.

Received 137,018 fish on 05-02-00 and 82,821 fish on 05-09-00.




Feeding and Growth Rates - Coho

Initial feed response might be poor due to fw/sw change
Entry size for coho smolt varies but around 12-15g

Rearing site has a great influence on feeding
[s there a fw source nearby?
What is salinity/temp?

If fish are fully smolted, feed response should be very good
Don’t make “fat fish”!

Diet should be high quality to match physiological changes
Size at release varies - generally around 20g or so

Your best asset on any net pen is an experienced fish
culturist




Feeding and Growth Rates - Chinook

Can be tricky to get started — depending on environment
Chinook are voracious feeders when smolted and healthy.

They will generally convert at 1:1 and accept feed at maximum
ration in saltwater pens.

With proper entry timing feeding response will improve
quickly after transfer to net pens, usually sooner than coho.

- GRAMS/ NUMBER| KG. | FOOD | NO. |%BODY| WT. |CONVER
DATE FISH MORTS FISH FISH FED(KG's)DAYS WT. FEDGAIN SION %DSGR DENS.




Chinook Freshwater Pens

RW-21
ES P I FA A P
DATE FISH MORTS | FISH FISH |FED (KG's)) DAYS |WT.FED| GAIN SION | %DSGR| DENS.

RW-21

SAMPLE| GRAMS/ NUMBER  KG. FOOD NO. |%BODY| WT. |CONVER

DATE | FISH | MORTS| FISH | FISH |FED (KG's) DAYS |WT.FED| GAIN | SION | %DSGR| DENS.
08-31-12| 655 | 21 | 108,690 711.92 2.33% 12.07

RW-21

P A A O
DATE FISH | MORTS| FISH FISH |FED (KG's) DAYS |WT.FED| GAIN SION | %DSGR| DENS.
| 11-30-12] 1160 | 51 | 108549 1259.17] 191 | 249 | 035% | -549 | 000 | -0.10 | 21.34 |



Cannibalism

* Proper feeding technique can help minimize this
* More common in chinook than coho

» Problematic with chinook held long term in saltwater
net pens.

» Grading can help with this
» Smaller fish lose out




Grading and enumeration




Sampling Growth

Collecting good

samples

representative of the
population in the Chinook
pen can be difficult
especially when

individuals are not

uniform in size.
Coho

= -
- Sockeye

Less

Size Variability

More



Methods

* Remember what methods one might
use to sample a net pen?
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Interesting personal account of being at a remote site


http://rebeccamoser.blogspot.com/2007_04_01_archive.html

Maintenance

» Keeping mesh open is critical
to providing flow to fish

* How do you do this?
Brushing
Wash and exchange
Hydaulic scrubbers
Drying
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The compressed alr Is injected

The benefits cbtained by the
stream of injected air entered
throwgh many holes, is to create
@ constant and rapid flow.
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Fish Health in Netpens

Be proactive:
Assure fish are in excellent health prior to sw entr
Some specialty feeds may help
Vaccination?

Entry to SW will decrease fish appetite, generally
Think about what fish are going through!

® Bio-Oregone®
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BioSupreme

Description Description

BioSupreme, previously known as BioTransfer, is More Product Info BioPro 2 is a new health promoting diet designed to More Product Info

formulated to help prepare juvenile salmon for the Product Sheet be fed leading up to stressful situations, including Product Sheet

transition from fresh to saltwater environments. man periods of high disease risk or adverse environmental Feed Size Chart

Elevated levels of dietary salt encourage the T conditions such as elevated summer water

development of osmoregulatory ability while added temperatures, intense sunlight or low dissolved

betaine acts as an osmoprotectant by relieving gastrointestinal stress. BioSupreme oxygen.

should be fed for 6 weeks prior to transfer to Saltwater
- BioPro 2 supports the immune system

Feed Size - BioPro 2 fortifies the fish's store of antioxidants and vitamins improving anti-oxidative
1.2 mm Pellet (available seasonally) ? capacity

1.5 mm Pellet (available seasonally) e b - BioPro 2 stabilizes gut micro-flora and supports gut heaith

2 (0 mm Pellet



Fish Health in Netpens

Bacterial Kidney Disease
Can occur in cold water temps
Slow/chronic mortality
Treat with Erythromycin if necessary

Best to prevent through family
tracking

Vibriosis
Infection can come from presence of
wild fish
Rapid/acute mortality
Treat with Terramycin
Vaccine is highly effective

Coldwater Disease
Natural pathogen

Chronic/necrosis of tissue near
peduncle

Treatable with Terramycin
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