Raising White Seabass In the Classroom Instruction Guide

Getting Started
Contact Mike Shane at Hubbs-Seaworld Research Institute. He is the coordinate of their white seabass in the classroom program (see HSWRI_Seabass_inthe_classroom.pdf). MShane@hswri.org
The biggest obstacle with getting started is getting the fish tank built.  The cost is not insignificant at ~$6,000.  Teachers should talk to their administrators about raising this money.
Mike Shane will provide close guidance throughout the entire program.  He has been helping several schools in San Diego and Orange County raise white seabass for several years now.   

Setup
Mike Shane hires a contractor to build the 100-gallon fish tank.  The itemized cost of each of the components is listed at the bottom of this document. This is a rough estimate, however, as the actual cost is now closer to $6,000. Setting up the tank may provide an opportunity to get students interested in engineering involved.  Several student projects can be designed around the tank building process. For example, students could diagram on a poster the entire tank, researching and labeling the function of each main component.  It would be important for the students to understand how each main component (“bio-balls, sump tank, protein skimmer, nitrogen de-gaser, filter, temperature regulator, etc) is important to the fish.  Students can also label each of the components on the actual tank set-up with index cards describing their function and importance (this would be useful when other non-science teachers or administrators view the tank). 
	Once the tank is built, it must run for approximately two weeks before the fish arrive. Mike will provide direction on this. Daily measurements of the water quality will be required to make sure the environment is stable before the fish arrive.  This would be the best time to get students trained on taking water quality measurements. Mike will set up a google document were the students will record water quality measurements (temperature, nitrogen, oxygen, etc).  This is a great opportunity to get students thinking about the chemistry aspect of the project.  Student projects range from organic nitrogen/nutrient cycling within the tank system or inorganic compound cycling (salinity, oxygen, pH, nitrogen gas), to the relationship between the daily measurements of nutrient/pH/oxygen etc and the health or activity levels of the fish (Hopefully the fish stay healthy!).  Mike will also provide a list of tools/instruments needed to make the necessary water quality measurements.  

Water temps will be kept between 17-18 C, salinity between 33-35 ppt, dissolved oxygen 90-100% saturation (8-9 mg/L), and pH 7.5-8.  Nitrogen and ammonia will be monitored daily to make sure they do not exceed certain values (see “Water_Quality_parameters.pdf”).  Water exchanges and cleaning of the tank must also be performed. 

Fish Arrival Day
The approach we took for raising/monitoring the seabass was getting a group of 25-30 of the most interested / highest achieving students together.  We picked out a couple of students from each of the 6 class periods. We called them our “seabass students” and, in general, they were in charge of the entire seabass operation – from helping with arrival day, daily measurements, water exchanges, to release day.  It would have been very chaotic to have 200 students all trying to take care of the fish.
Arrival day will take approximately 90 minutes and requires the group of ~25-30 ‘seabass’ students.  Mike will bring the fish in, give the students a short talk and show them how to measure and weigh the fish, which the students will do before releasing the fish into the tank. During this time, he will also go over measuring water quality, feeding of the fish, and recording all information in an online google document.  

Feeding
The fish will be trained to eat pellets before they arrive to the classroom.  Mike will provide the food for the fish.  Generally, they will consume 3-5% of their own body weight per day.  A scale for measuring out the food will be needed.  It is recommended to slowly hand feed the fish 5-10 pellets at a time.  If too many pellets are placed in the tank at once, they will fall to the bottom.  The fish generally do not eat off the bottom.  It is important that excess food be removed from the tank so that ammonia levels rise.  

Daily Monitoring
As describe above, students will be required to make daily measurements and record these measurements in an online google document. Our experience is that having one or two students who record the measurements into the google doc works effectively.  Students will note all the water quality parameters, any interesting notes about the fish (such as deaths, ones that appear sick, or how well they fed).  They will also record the amount of food given to the fish each time they are fed.  Also see “Water_Quality_parameters.pdf”.

Exchanging water
The teacher and/or students must have a way to transport large carboys of water.  We used 2-3 x 100 gallon plastic garbage bins (with lids) and a pick-up truck. We obtained our water from Scripps Institution of Oceanography (free seawater available near the base of the Pier). Water can also be obtained at Hubbs-Seaworld Research Institude in Mission Bay.
	The amount and frequency of water exchanges will depend on the measured nutrient/nitrogen levels.  Mike will provide assistance with this. Also see “Water_Quality_parameters.pdf”.

Tagging Day
Tagging day will take approximately 90 minutes and requires the group of ~25-30 ‘seabass’ students. Mike will show the students how to insert a small metal chip into the cheek muscle of the fish.  This will allow HSWRI researchers to determine if an adult fish has come through the stock enhancement program.  The researchers collect the adult heads from commercial fisherman – and can even scan live fish. 

Release Day
The fish will be kept for several months (generally 3-6mo).  The total duration depends on the fish arrived, the age of the fish upon arrival, and the target release age set by HSWRI. We released our fish in to Mission Bay after school the first week of June. Mike will ultimately determine where and when the seabass get released.  Our ‘seabass students’ release the fish. 

Hubbs-Seaworld Hatchery Visit
Students might also get a chance to visit the hatchery facilities in Carlsbad. Please coordinate with Mike Shane. In 2014, we brought our 25-30 “seabass” students to the hatchery for a tour. Unfortunately, we could not coordinate bringing all 200 students from the 6 periods to the hatchery. 

Student Projects Topics
Toward the end of the year, students will wrap up the seabass unit by doing a poster project on one aspect of the seabass project. Students can analyze and graph the data recorded (fish/water measurements) or focus one particular aspect of the project (e.g. tank). A list of potential ideas is described below.  Teachers/students are encouraged to come up with other projects centered on the seabass unit.  The number of possible topics is limitless. Students should be broken up into groups of 2-3 students per group assigned a research topic (or they can choose depending on their interest level).  Students should get at least 2 full class periods to work on their poster, depending on how often and efficient they are with making posters.  The first day should be primarily analyzing the data or system (like the tank), while day two should be constructing the poster.  Presentations should be ~3-5min long on the third day. 

Example data from 2014 is provided at the bottom of this page document. 

Feeding assimilation: How much of the food that was given to the fish was actually assimilated into biomass?  Students will know the beginning weight of each of the fish, their final weight, as well as the total amount of food that was fed to the fish.  
Diet Analysis: What is in the fish food and why? Students can investigate what is in the fish food pellets provided by HSWRI and why each component is important to the fish. This would involve talking with HSWRI researchers. Students can also investigate what juvenile seabass would traditionally eat in the wild.
Growth rates: Measuring the fish every 3-4 weeks would allow the students to monitor the growth rates over time. Students can also investigate if all the fish grow at the same rate.
Length vs. Weight: Students can investigate how the length vs. weight relationship changes over time (example graphs at the bottom of this document)
Chemistry: Water quality measurements – temperature, pH, nitrogen gas, oxygen, nitrates, salinity (example data and graphs at the bottom of this document). Students can focus on one parameter or investigate if there is any relationship between parameters.  Students can also research the effect of changing one of the parameters on the fish (what would happen to the fish if salinity or temperature were changed for example?). 
Nutrient cycling: Explain the nitrogen cycle within the tank system (including important components such as fish food, fish fecal matter, bio-balls, etc).
Engineering: Diagraming the fish tank and the function of each main component. 
Life cycle: Diagram, in fine detail, the life cycle of the white seabass. 
















Tank Cost Estimates (this is a low estimate – out tank at Mission Bay HS cost closer to $6000.
	SITC Classroom tank parts & installation (tax not included)
	

	
	
	
	
	

	QTY
	Description
	Unit
	Amount
	Extension

	 1  
	 ABS Constructed double wall insulated tank with dual pane acrylic window. 2" Insulation. 48" x 24" x 24" OD  
	 ea  
	  950.00   
	 $950.00 

	 1  
	 Acrylic Lid for 48" x 24" x 18" ABS Tank  
	 
	  95.00   
	 $95.00 

	 1  
	 ABS Constructed double wall insulated tank. 2" Insulation. 36" x 24" x 24" OD (Filtration Sump)  
	 ea  
	  295.00   
	 $295.00 

	 1  
	 1/20 hp Magnetic drive pump. 115 V, 60Hz, ODP motor fan cooled  
	 ea  
	  109.00   
	 $109.00 

	 1  
	 25 Watt UV Sterilizer, 5-10 GPM, 1in fpt in/out  
	 
	  430.07   
	 $430.07 

	 1  
	 1/4 hp in line chiller with titanium coil. 115 v, 60hz.  
	 ea  
	  850.00   
	 $850.00 

	 1  
	 1" FPT flow switch, 115 V with female plug  
	 
	  140.00   
	 $140.00 

	 1  
	 Aqua C EV120 down draft protein skimmer with magnetic drive submersible pump  
	 ea  
	  330.00   
	 $330.00 

	 1  
	 Carbon Filter cell package. Includes three 28" carbon filter canisters and 1" pump suction manifold
	 ea  
	  225.00   
	 $225.00 

	 1  
	 3" Clear PVC Tube packed column. Wall Mount  
	 ea  
	  120.00   
	 $120.00 

	 1  
	 Maxima Deluxe dual outlet air pump  
	 ea  
	  30.00   
	 $30.00 

	 1  
	 Parts and Materials  
	 
	  420.00   
	 $420.00 

	 8  
	 Installation and Labor Charge  
	h
	  50.00   
	 $400.00 

	
	
	
	
	 $4,394.07 



Additional expenditures:
- Instruments for measuring water quality (pH, oxygen, nitrates, etc).
- Large plastic garbage bins for transporting seawater







2014 White Seabass data
	Date
	Fish Standard length (mm)
	Fish Weight (g)
	Notes

	 
	 
	 
	Total Biomass (g):

	3/11/14
	75
	9
	210

	3/11/14
	75
	8
	Initial feeding rate (g/d):

	3/11/14
	82
	9
	6.3

	3/11/14
	81
	7
	 

	3/11/14
	86
	9
	 

	3/11/14
	67
	3
	 

	3/11/14
	81
	8
	 

	3/11/14
	88
	8
	 

	3/11/14
	83
	8
	 

	3/11/14
	78
	7
	 

	3/11/14
	72
	6
	 

	3/11/14
	72
	4
	 

	3/11/14
	83
	8
	 

	3/11/14
	76
	6
	 

	3/11/14
	77
	6
	 

	3/11/14
	68
	4
	 

	3/11/14
	71
	5
	 

	3/11/14
	75
	5
	 

	3/11/14
	79
	7
	 

	3/11/14
	86
	9
	 

	3/11/14
	79
	8
	 

	3/11/14
	77
	6
	 

	3/11/14
	78
	9
	 

	3/11/14
	80
	9
	 

	3/11/14
	72
	9
	 

	3/11/14
	85
	8
	 

	3/11/14
	70
	5
	 

	3/11/14
	80
	8
	 

	3/11/14
	75
	6
	 

	3/11/14
	74
	6
	 

	Mean
	77
	7
	age at measure: 94 DPH

	 
	 
	 
	 

	 
	 
	 
	 

	Growth Check
	 
	 
	 

	4/10/14
	100
	16.09
	Total Biomass:

	4/10/14
	100
	16.85
	410.25

	4/10/14
	95
	16.02
	Feeding Rate (3%)

	4/10/14
	80
	7.87
	12.3075

	4/10/14
	105
	19.2
	 

	4/10/14
	77.5
	8.29
	 

	4/10/14
	90
	11.35
	 

	4/10/14
	82
	8.97
	 

	4/10/14
	102
	16.68
	 

	4/10/14
	95
	15.43
	 

	Mean
	93
	14
	age at measure: 124 DPH

	 
	 
	 
	 

	5/6/14
	97
	19
	Total Biomass:

	5/6/14
	110
	19
	489

	5/6/14
	111
	22
	Feeding Rate (3%)

	5/6/14
	107
	16
	14.67

	5/6/14
	110
	20
	 

	5/6/14
	105
	16
	 

	5/6/14
	110
	16
	 

	5/6/14
	107
	20
	 

	5/6/14
	98
	12
	 

	5/6/14
	119
	20
	 

	5/6/14
	110
	11
	 

	5/6/14
	116
	18
	 

	5/6/14
	105
	13
	 

	5/6/14
	115
	18
	 

	5/6/14
	95
	12
	 

	5/6/14
	105
	16
	 

	5/6/14
	101
	14
	 

	5/6/14
	105
	14
	 

	5/6/14
	108
	16
	 

	5/6/14
	91
	11
	 

	5/6/14
	114
	20
	 

	5/6/14
	115
	20
	 

	5/6/14
	100
	13
	 

	5/6/14
	110
	18
	 

	5/6/14
	114
	21
	 

	5/6/14
	104
	15
	 

	5/6/14
	100
	15
	 

	5/6/14
	111
	20
	 

	5/6/14
	120
	24
	 

	Mean
	107
	17
	age at measure: 150 DPH




	Frequency Table
	3/11/14

	Standard Length
	Number of fish

	65-70
	3

	71-75
	9

	76-80
	9

	81-85
	6

	86-90
	3







	Frequency Table
	5/6/14

	Standard Length
	Number of fish

	91-95
	2

	96-100
	4

	101-105
	6

	106-110
	8

	111-115
	6

	116-120
	3
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	2014 Measurements and Observations Table. 
	
	
	
	

	Date
	# of Fish
	Water Temp (° C)
	TAN (ppm)
	Nitrate (ppm)
	Nitrite (ppm)
	Total Alkalinity (ppm)
	pH
	Water Change
	Food (g)
	Fish Observations

	3/11/14
	30
	16.8
	0.04
	14.8
	0.009
	16.8
	6.6
	-
	6
	Fish Delivered.

	3/12/14
	30
	17
	0.0058
	50
	0
	20
	7
	Yes
	6
	Starting Biomass = 210g, started food = 6.3g.

	3/13/14
	30
	17
	0.0007
	40
	0
	20
	7
	Yes
	6
	Didn't eat right way took a while.

	3/14/14
	30
	17
	0.0014
	90
	0.5
	20
	7
	Yes
	6
	Don't seem interested in food and not eating right away.

	3/17/14
	30
	17
	0.00115
	60
	0.5
	62
	7.2
	Yes
	12.3
	Most of them ate but not all.

	3/18/14
	30
	17
	 
	0
	0.1
	60
	7.4
	Yes
	6.3
	Very few of them ate like one or two. Got double fed.

	3/19/14
	30
	17
	0.0146
	40
	1
	70
	7.5
	Yes
	6.3
	Ate all food.

	3/20/14
	30
	17
	0.05
	50
	0.4
	100
	7.6
	Yes
	6.3
	Only two or three ate the food.

	3/21/14
	30
	17
	0.0067
	60
	0.7
	100
	7.6
	Yes
	6.3
	Fish are nice.

	3/24/14
	30
	17
	0.00335
	40
	0.4
	70
	7.6
	Yes
	6.3
	Fish look bigger and are friendly to each other.

	3/25/14
	30
	17
	0.000725
	40
	0
	120
	7
	Yes
	6.3
	All fish ate some food and there was a lot of waste.

	3/26/14
	30
	17
	0.0025
	50
	0.1
	90
	7.5
	Yes
	6.3
	Fish are eating but taking a while to eat.

	3/27/14
	30
	17
	2
	40
	0
	100
	7
	Yes
	6.3
	 

	4/7/14
	30
	17
	0.00335
	40
	0.1
	100
	7.6
	Yes
	6.3
	Very dirty tank.

	4/8/14
	30
	17
	0.007
	40
	0.1
	100
	7
	Yes
	6.3
	Had to feed them twice (didn't eat 1st time).

	4/9/14
	30
	17
	0.00085
	40
	0
	80
	7
	Yes
	6.3
	Didn't really eat.

	4/10/14
	29
	17
	100
	40
	0
	50
	5
	Yes
	6.3
	 

	4/11/14
	29
	17
	100
	40
	0
	43
	7.6
	Yes
	12
	 

	4/14/14
	29
	17
	0.0268
	40
	0.1
	43
	7.6
	Yes
	12
	 

	4/15/14
	29
	17
	0.1
	40
	0.5
	45
	7.4
	Yes
	15
	 

	4/16/14
	29
	17
	 
	40
	0.5
	45
	7.4
	Yes
	15
	 

	4/17/14
	29
	17
	0.1
	40
	0.5
	40
	7.4
	Yes
	15
	 

	4/21/14
	29
	17
	0.1
	40
	0.1
	60
	7.6
	Yes
	12
	 

	4/22/14
	29
	17
	0.00134
	40
	0.05
	80
	7.5
	Yes
	12
	 

	4/23/14
	29
	17
	0.1
	40
	0.1
	10
	7
	Yes
	12
	 

	4/24/14
	29
	17
	 
	40
	0.5
	40
	7.4
	Yes
	12
	 

	4/28/14
	29
	17
	 
	40
	0
	 
	7.4
	Yes
	12.65
	 

	4/29/14
	29
	17
	 
	80
	0.1
	40
	7.4
	Yes
	12
	 

	4/30/14
	29
	17
	 
	40
	0.1
	90
	7.4
	Yes
	15
	fishes didn't eat that much

	5/1/14
	29
	17
	0.1
	40
	0.5
	90
	7.4
	Yes
	12
	fishes didn't eat that much

	5/2/14
	29
	17
	 
	60
	0.3
	60
	7.6
	Yes
	15
	only half of the fishes ate



Seabass length vs. weight relationship - May Release
y = 0.3565x - 21.403
R² = 0.53703
97.0	110.0	111.0	107.0	110.0	105.0	110.0	107.0	98.0	119.0	110.0	116.0	105.0	115.0	95.0	105.0	101.0	105.0	108.0	91.0	114.0	115.0	100.0	110.0	114.0	104.0	100.0	111.0	120.0	19.0	19.0	22.0	16.0	20.0	16.0	16.0	20.0	12.0	20.0	11.0	18.0	13.0	18.0	12.0	16.0	14.0	14.0	16.0	11.0	20.0	20.0	13.0	18.0	21.0	15.0	15.0	20.0	24.0	Fish Standard Length (mm)
Fish weight (g)
Seabass Size Distribution - March Arrival
65-70	71-75	76-80	81-85	86-90	3.0	9.0	9.0	6.0	3.0	Fish Standard Length (mm)
Frequency (number of fish)
Seabass Size Distribution - May Release
91-95	96-100	101-105	106-110	111-115	116-120	2.0	4.0	6.0	8.0	6.0	3.0	Fish Standard Length (mm)
Frequency (number of fish)
Seabass Length vs. weight relationship - March arrival
y = 0.2328x - 11.04
R² = 0.53168
75.0	75.0	82.0	81.0	86.0	67.0	81.0	88.0	83.0	78.0	72.0	72.0	83.0	76.0	77.0	68.0	71.0	75.0	79.0	86.0	79.0	77.0	78.0	80.0	72.0	85.0	70.0	80.0	75.0	74.0	9.0	8.0	9.0	7.0	9.0	3.0	8.0	8.0	8.0	7.0	6.0	4.0	8.0	6.0	6.0	4.0	5.0	5.0	7.0	9.0	8.0	6.0	9.0	9.0	9.0	8.0	5.0	8.0	6.0	6.0	Fish Standard Length (mm)
Fish weight (g)
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