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Introduction to Oyster Gardening 
for North Carolina 

 
Oysters are an important species in the estuary that filter water, provide food and produce 
their own critical habitat. No other estuarine organisms produce the hard substrate habitat 
required by oysters. During the last century oyster populations plummeted 97% to 3% of 
those historic numbers. Mechanical harvesting and overfishing contributed to the habitat 
loss which reduced oyster populations. As a result remaining oysters are suffering a lack 
of reproduction and recruitment especially in the Tar-Pamlico and Neuse River basins.  
 
A little known fact is that oysters are nature’s water filters. In the process of feeding and 
respiration oysters can filter 10-30 gallons of water per day. Oyster filtration has a 
positive effect and without the presence of oysters water quality in the estuary continues 
to decline. Oysters provide other benefits to the long-term health of North Carolina 
waters and marine resources. Oyster beds also serve as fishery nursery areas and promote 
the growth of myriad other marine species including shrimp, crabs, fish and invertebrates.  
 
Because oysters are in such decline some citizens’ groups have begun using aquaculture 
methods and gardening programs to restore populations of native oysters their habitat and 
their ecological functions to estuaries where these critical habitats have disappeared. 
Aquaculture can provide a sustainable oyster production. And it can bring back the water 
filtration and fishery habitat that is desperately needed to keep estuaries healthy.  
 
Oyster gardening can be as simple as planting hard substrate, called cultch, in estuaries to 
encourage oyster growth. It can also involve programs of training and hands-on learning 
experiences to teach residents how to grow oysters and about the interrelationships 
between oysters, estuaries and water quality. This manual provides an introduction to on-
bottom oyster gardening and additional information on estuaries, oyster biology, 
hatcheries and testing water quality that could be useful to schools and other groups. 
 
Oyster survival and growth is much greater when they are grown in off-bottom cages or 
other containers. A new permit allows this type of gardening under some docks in North 
Carolina waters. Contact the Shellfish Gardeners of NC, Inc. or the NC Division of 
Marine Fisheries (see Appendix) for information and assistance with the UDOC permit. 
 
This is an environmental demonstration project funded by the Neuse and Tar-Pamlico 
River Councils of the Albemarle-Pamlico National Estuary Program (APNEP). The 
Aquaculture Technology Department of Carteret Community College in Morehead City, 
NC conducted the project. Project partners were the Shellfish Gardeners of North 
Carolina and the North Carolina Coastal Federation, NC National Estuarine Research 
Reserve Program and The Nature Conservancy. 

 
Concurrent with using this manual please browse the website: 

http://www.carteret.edu/aqu/cogp or http://www.oysters-cleanwater.info
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How and where you can become involved 
in oyster gardening 

The Citizens’ Oyster Gardening Project has already spun off into various chapters of the 
Shellfish Gardeners of North Carolina, Inc.-SGNC, which is working to develop OFF-
bottom oyster gardening for the UDOC-Under Dock Oyster Culture permit. Other 
partners such as The NC Coastal Federation and The Nature Conservancy also have 
oyster restoration activities and may have some projects in your area for which you can 
volunteer to participate. Carteret Community College, NCNERR and NC Sea Grant can 
provide information and assistance (see appendix contact listings).  
 
To begin your oyster garden you can simply follow the methods and materials outlined in 
this manual or you can begin a community effort with friends in your area. For the latter, 
typically you would hold an informational meeting combined with a training workshop 
along the lines of the following outline. This outline and manual were developed from the 
material presented at the APNEP workshops and help from project partners. 
 

Typical community oyster gardening training workshop: 
 
• Welcome and Introductions (oyster filtration demonstration) 

o Set up an aquarium with oysters in it and watch the water clear up 
o How to become involved and who to contact 

• The Estuary: What it is and what are its characteristics? 
• Oyster Biology and Ecology- (hands-on) investigate oyster rocks 

o Look at clusters of oysters and discuss their ecology 
• What is Oyster Gardening and how to get started growing oysters 

o Shellfish 4 Us 
o Backyard oyster gardening 
o Spat collection and obtaining seed oysters 
o Hands-on: make cages and spat collectors 

• Oyster hatchery and aquaculture. 
o How oysters are cultured in the hatchery and commercially. 
o Backyard remote setting of eyed-larvae oysters 

• Water Quality/ Estuaries: Rainfall, runoff, salinity, nutrients, plankton, bacteria 
o Primer on chemistry, properties and qualities of water 

• Learn how to test water quality (hands-on): Use water quality testing equipment 
for: testing temperature, rainfall, salinity, dissolved oxygen, secchi visibility; 
make secchi disks. 

• Review the NC Rules and Regulations dealing with oysters. 
o Know the laws that affect oyster gardening. 

• Where to go from here and how to network with others. 
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How to make and use a spat collector 
When oyster larvae stop swimming and metamorphose into the sessile stage they are 
termed "spat". Oyster spat attach to most any type of hard substrate, called cultch, during 
the summer when eyed-larvae are abundant. Oyster gardeners provide cultch for oyster 
larvae to attach by spreading oyster shells and other material such as marl rock on the 
estuary bottom. In order to determine the number of spat in any given body of water, spat 
collectors are deployed. Spat collectors simply provide a surface for oyster larvae to 
attach that can easily be examined by the gardener. A 6-in x 6-in brick "quarry tile" 
makes a good spat collector. 
 
To make a simple spat collector from a 6-inch quarry tile, tie a piece of string around the 
tile just as you would tie the ribbon around a birthday present. Lay the string across one 
flat side of the tile, turn the tile over on the string and bring the string ends up crossing in 
the middle of the tile. Turn the strings 90-degrees and continue wrapping the strings back 
around to the first side of the tile. Use any secure knot to tie the string ends together 
snugly in the center of the tile so that the tile can be suspended horizontally in the water.  
 
Deploy a single tile spat collector on the first day of June, July, August and September. 
Count the number of spat oysters that appear on each tile and record in your data log 
sheet. How do you know whether oysters are returning to your area? As oyster 
populations in your area increase you will see higher numbers of spat on your collectors. 
 
Below is a picture of a spat collector with a large number of oyster spat: 
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Collecting Oysters to Grow 
The previously mentioned tile spat collector is used for monitoring and gathering data. If 
you want to actually collect spat or seed oysters to grow you can place cultch in the 
estuary during the summer and oyster spat should attach to it. This works best in areas 
where oysters are more plentiful such as in the southern areas of North Carolina. If you 
don’t live in an area where oysters are plentiful you could connect with another oyster 
gardening group or a friend who lives in such an area. You could put out collectors in 
their area and bring back to your area after spat have settled on the collectors.  
 
Some gardeners place oyster shells in plastic mesh bags and hang from the dock. Others 
use a slurry mixture of Portland cement and water to coat various materials and then 
place those materials out to collect the oysters. The following objects can be coated with 
cement to collect oyster spat: 1/8-inch diameter wire, PVC pipe, wooden dowels or 
sticks, tree limbs, almost anything that the cement will adhere to will collect oyster spat. 
Biodegradable materials are best because they will decompose in the environment 
leaving the attached oysters to begin an oyster bed. Push cement-coated wooden sticks 
about 6-inches into the bottom. Place them 6-inches apart over sections of bottom to 
attract oyster spat for starting a new oyster bed.  
 
Other gardeners use rope to hang oyster shells or seeded cultch from the dock. There are 
two ways to attach the shells: 1) drill holes in cultch shells and string them onto the rope 
using a small section of PVC pipe as a spacer between shells, place the smooth side of the 
shell facing downward for best results, 2) untwist the rope every 4-inches down its length 
and insert a shell between the warps of the rope, the rope twists back around the shell 
holding it securely in place. 
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North Carolina Rules and Regulations 
for Recreational Harvesting and 

Possession of Oysters 
 

NCDMF Rules Summary 

• Oyster harvesting open season: October 15th through May 15  
• Minimum size limit: 3-inches long (7.62 cm)  
• Recreational possession limit without license: one bushel of oysters per day  
• Harvest allowed during daylight hours only  
• Harvest allowed only in areas certified “OPEN” by Shellfish Sanitation Section, 

not in “CLOSED” (Polluted) waters or during temporary rainfall-related closures 
by proclamation. 

Check Polluted Area Proclamations for openings/closings during the oyster season at 
NCDMF website: http://www.ncfisheries.net/paprocs/index.html
 
Note: DMF considers holding oysters in mesh containers to be your “Possession” 
 
Rules and Regulations are subject to change. For timely information on local regulations 
please contact NC Division of Marine Fisheries. Also with recent legislation allowing 
OFF-bottom culture of oysters, the DMF has the new UDOC permit: 
 

UDOC- Under Dock Oyster Culture permit 
 
Contact: Shellfish Gardeners of North Carolina  
Visit: NCDMF website at  
http://www.ncfisheries.net/shellfish/UDOC1.htm
Or 
Contact:  
Craig Hardy 
Chief, Resource Enhancement Section 
NC Division of Marine Fisheries 
769 Arendell St. 
Morehead City, NC 28557 
800-682-2632 
252-726-7021 
craig.hardy@ncfisheries.net
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About Polluted Areas and Proclamations: 
As described in the presentation on Estuaries there are many types of microbes on land 
and in the water. Most are species are benign bacteria and do good things, but some are 
pathogenic and can cause disease or illness in humans. Most of the pathogenic bacteria 
are associated with human waste and are indicated by the presence of Escherichia coli a 
species of bacteria that is endemic to the intestines of all warm-blooded animals.  
 
After large rains the rainwater runs off into streams, which carry E. coli and other 
bacteria with it and eventually finds its way to the estuary. If this runoff contains waste 
from warm-blooded animals it will also contain E. coli and that area of water is closed to 
the harvest of oysters and clams because of their filter-feeding habits. These areas are 
called “polluted” areas, “closed” areas and “contaminated” areas. The term “closed” 
refers to the fact that molluscan shellfish cannot be harvested there. Some areas may 
normally be “open” to shellfish harvesting but they may close after large rains. Then 
when the bacteria count lowers to the legal threshold the area is reopened to harvest 
(presuming it is during the open season for oysters).  
 
Without complicating matters too much, keep in mind that there is an additional 
open/closed season for harvesting oysters. Clam season is open year-round; however 
oyster season is only open from October 15th to May 15th. For more details you should 
contact the NC Division of Marine Fisheries at 252-726-7021 or 800-682-2632 or 
through their website at www.ncfisheries.net
 
If areas are normally closed to harvest, they will be designated as such with signs posted 
by the Division of Marine Fisheries. However, such signs may be too far apart to see or 
they may have been knocked down by a storm. So before harvesting shellfish in 
unfamiliar areas it is wise to check with DMF first to determine whether the area is open 
or closed.  
 
Conversely, areas that are normally open may close after heavy rains. NCDMF has a 
system in place to announce closures of this type. It is called the Polluted Area 
Proclamation. A proclamation may be released closing an area after heavy rains. The first 
paragraph of such a proclamation contains the wording, “will take effect immediately:” 
The proclamation goes on to specifically identify the affected area. When the bacteria 
count in the water lowers, another proclamation is issued re-opening the affected area. 
The first paragraph of these proclamations contains the wording, “will take effect at 
sunrise”  
 
You can view past proclamations on the DMF website at: 
http://www.ncfisheries.net/paprocs/index.html  
You may also sign up to receive proclamations through email at: 
http://www.ncfisheries.net/meetings/mail_lists.asp
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Example of Proclamation Closure
PA-6-2005 

PROCLAMATION 
 
RE:  SHELLFISH POLLUTED AREA 
  
   Preston P. Pate, Jr., Director, Division of Marine Fisheries, upon the recommendation of Leah 
Devlin, D.D.S., M.P.H., State Health Director, Department of Health and Human Services, hereby 
announces that the following shellfish area temporary closures will take effect immediately. 
  
   No person shall take or attempt to take any oysters, clams or mussels or possess, sell or offer 
for sale any oysters, clams or mussels taken from the following polluted areas: 
  

CARTERET / ONSLOW / PENDER AND BRUNSWICK COUNTIES 
  
Sleepy Creek - All those waters in Sleepy Creek upstream of a straight line across the mouth. 
  
Whitehurst Creek - All those waters in Whitehurst Creek upstream of a straight line across the 
mouth. 
  
North River - All those waters in North River upstream of a straight line beginning at a point at 
the permanent closure line near Channel Marker #56B to the mainland side of the Harkers Island 
Bridge at The Straits. 
  
Newport River - All those waters in Newport River upstream of the Highway 70 High Rise Bridge 
and Morehead-Beaufort Causeway, to include all tributaries and Core Creek. 
  
All those waters between the North Topsail High Rise Bridge and the Surf City Bridge. 
  
Lockwoods Folly River:  All those waters north of a line beginning on the west shore at a point 
33°55.7954’N - 78°13.3096’ W approximately midway between Genoes Point and Spring Creek; 
running southeasterly to a point 33°55.2284’N - 78°12.7791’ W near the northwest point of Horse 
Island, to include the open portion of the Atlantic Intracoastal Water Way north of Horse Island.  
(Map Attached) 
  
Shallotte River  - All those waters in Shallotte River upstream of a straight line from Bowen Point 
to Long Point. 
  
GENERAL INFORMATION: 
  
A.         This proclamation is issued under the authority of G.S. 113-170.4; 113-170.5; 113-182; 
113-221(e); 143B-289.52 and N.C. Marine Fisheries Rules 15A NCAC 3H .0103 and 3K .0101. 
  
B.         It is unlawful to violate the provisions of any proclamation issued by the Fisheries Director 
under his delegated authority per 15A NCAC 3H .0103. 
  
C.         These temporary closures are due to heavy rainfall and resultant runoff. 
  
February 28, 2005 
10:50 a.m. 
PA-6-2005 
/ph 
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Example of Proclamation Opening
PA-6-2005 

 
PROCLAMATION 
 
 Preston P. Pate, Jr., Director, Division of Marine Fisheries, upon the recommendation 
of Leah Devlin, D.D.S., M.P.H., State Health Director, Department of Health and Human 
Services, hereby announces that the following changes in shellfish harvesting areas will 
take effect at sunrise, Friday, March 4, 2005. 
  
 All those waters in Brunswick, Pender, Onslow and Carteret Counties will return to 
the status in existence immediately prior to the February 28, 2005 temporary closures 
with the following exceptions which will remain closed:
  
 No person shall take or attempt to take any oysters, clams or mussels or possess, sell 
or offer for sale any oysters, clams or mussels taken from the following polluted areas: 
  
CARTERET COUNTY 
  
Wards Creek -  All those waters in Wards Creek east of a line beginning on the south 
shore on the impoundment bulkhead at 34° 45' 27.1" N – 76° 35' 10.6" W, running 342° 
15' 08" TRUE to a point on the north shore at 34° 46' 16.0" N – 76° 35' 29.6" W. 
  
Newport River - All those waters in Newport River upstream of the Telephone Cable 
Crossing.  
  
GENERAL INFORMATION: 
  
A. This proclamation is issued under the authority of G.S.  113-170.4; 113-170.5; 

113-182; 113-221.1(b); 143B-289.52 and N.C. Marine Fisheries Rules 15A 
NCAC 3H .0103 and 3K .0101. 
  

B.      It is unlawful to violate the provisions of any proclamation issued by the 
Fisheries Director under his delegated authority per N.C. Marine Fisheries Rule 
15A NCAC 3H .0103. 
  
C. This proclamation returns the following areas to normal closure boundaries: Shallotte 

River, Lockwoods Folly River, the waters between the North Topsail High Rise 
Bridge and the Surf City Bridge, Sleepy Creek, Whitehurst Creek and a portion of 
Newport River. 

  
D.     These reopenings are due to satisfactory bacteriological sampling results. 
    
March 3, 2005 
11:20 a.m. 
PA-8-2005 
/sab 
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Oyster Gardening Quiz 
 

1) Water is formed by the combination of hydrogen and oxygen, which forms a polar 
molecule. This polar quality is important because it allows water to dissolve many 
compounds such as salt and oxygen and is the reason water is also described as: 

a. Spring water 
b. Hard water 
c. Universal solvent 
d. Salt water 
e. All of the above 

2) Estuaries are water passages where saltwater meets freshwater. Although the salinity of 
estuaries varies they are home to marine organisms called: 

a. Osmoregulators 
b. Osmoconformers 
c. Fish, shrimp and crabs 
d. Oysters 
e. All of the above 

3) When using water quality measuring instruments to evaluate your water it is important to 
periodically ____________ them to insure the accuracy of your data. 

a. Clean 
b. Calibrate 
c. Circulate 
d. Correlate 

4) What temperature (degrees C) should you look for southern oysters to begin spawning? 
a. 10 
b. 15 
c. 20 
d. 25 

5) Broodstock oysters spawn when the water warms in springtime. Most female oysters can 
produce up to how many eggs? 

a. 10 
b. 100 
c. 1000 
d. 1,000,000 or more 

6) Microscopic larval oysters swim in the water column for 15-21 days feeding on 
phytoplankton until they are ready to settle or “set”. What is the term for the ready-to-
settle stage of larval oysters? 

a. Eyed-larvae 
b. Trochophore 
c. Veliger 
d. Zygote 

7) The setting larval oysters go through metamorphosis changing from swimming to sessile 
organisms and they attach to hard substrate called cultch. Which of the following is a 
suitable substrate for attaching larval oysters? 

a. Oyster shells 
b. Clam shells 
c. Marl rocks 
d. All of the above                 29 

 

 



 

8) The oyster hatchery’s goal is to produce oyster larvae and ship them to oyster farms, 
restoration projects and oyster gardeners. Using a 2-day tank drain down cycle and daily 
feeding of cultured algae, oyster larvae can be produced in about 15-12 days. The larvae 
are harvested with a 250-micron sieve and are counted volumetrically. What is the 
volume of one million eyed-larvae oysters? 

a. 20 milliliters 
b. 100 liters 
c. 1 bushel 
d. 1 gallon 

9) The open season for harvesting oysters is normally set for 
a. Only months with the letter “R” in them 
b. October 15th through May 15 of each year 
c. Winter months only 
d. Summer months only 

10) Polluted areas can be used for on-bottom oyster gardens but harvesting is never allowed 
from those areas. What situation is most likely to cause an area currently open for 
harvesting oysters to close temporarily? 

a. Boat wreck 
b. Oyster spawning season 
c. Heavy rainfall runoff 
d. Phytoplankton bloom 

11) Oyster gardeners have private ownership rights to the oysters that they grow. 
a. True 
b. False 

12) A 55-gallon plastic drum can be modified for use as a backyard remote setting system for 
oyster larvae by cutting out the side, placing air stones in the bottom, supplying air and 
filling the drum with cultch and seawater. What is the recommended number of oyster 
larvae to stock into this 55-gallon system? 

a. 250 
b. 2,500 
c. 25,000 
d. 2,500,000 

13) What are some common predators of juvenile oysters? 
a. Snails 
b. Fish 
c. Birds 
d. Crabs 
e. All of the above 

14) Oysters filter water! 
a. True!  
b. False 

15) Oysters provide fishery habitat! 
a. True! 
b. False 

16) Oyster gardening can be a benefit to the environment! 
a. True! 
b. False 

 
        30 

 

 



Appendix I. 

Some Basic Chemistry and Properties of Water 
 
A water molecule consists of three atoms; an oxygen atom which is covalently bound to 
two hydrogen atoms. Hydrogen has an atomic mass of 1 g/ mol and oxygen has an atomic 
mass of 16 g/mol. This means that the mass of a water molecule is 18 g/ mol. 
 
Water exists in three states: solid, liquid and gaseous. At normal temperatures it is liquid, 
but below 0-deg C it will freeze and turn to ice. Water is found in the gaseous state above 
100-deg C, the boiling point of water, at which point water starts to evaporate. 
 
Water is a "polar" molecule, meaning that there is an uneven distribution of electron 
density. Water has a partial negative charge (-) near the oxygen atom due the unshared 
pairs of electrons, and partial positive charges (+) near the hydrogen atoms. It is the polar 
property of water, which allows it to be termed the “universal solvent.” 
 
An electrostatic attraction between the partial positive charge near the hydrogen atoms 
and the partial negative charge near the oxygen results in the formation of a hydrogen 
bond. Hydrogen bonds form in solutions to dissolve other compounds and they form 
when water freezes. The latter gives ice a lattice-type structure, which is less dense than 
the liquid form. That is why ice floats on water. 
 
As rain falls from the clouds, carbon dioxide dissolves in it forming a weak solution of 
carbonic acid. Generally speaking, rainwater has a pH about 5.5, rather acidic (because 
carbon dioxide dissolves from the atmosphere and produces weak carbonic acid). Acid 
rain has a much lower pH of about 4.3. 
 
Other unique physical properties, including a high heat of vaporization, strong surface 
tension, high specific heat, and nearly universal solvent properties of water are also due 
to hydrogen bonding. The hydrophobic effect, or the exclusion of compounds containing 
carbon and hydrogen (non-polar compounds like oil), is another unique property of water 
caused by the hydrogen bonds. 
 
Density is the mass per unit volume. The density of water is usually taken as 1.0 g/mL. 
At 4°C pure water has a specific gravity of 1. The specific gravity increases as salt is 
dissolved into freshwater. 
 
Sources:  
Univ. Arizona, The Biology Project, Biochemistry: Chemistry Tutorial 
http://www.biology.arizona.edu/biochemistry/tutorials/chemistry/page3.html 
Lenntech. Water Chemistry FAQ.  
http://www.lenntech.com/water-chemistry-FAQ.htm
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Appendix I. 

Thermometer Calibration 
 

Thermometers range from the cheap garden type models to accurate and expensive 
laboratory models. With inexpensive types it is important to be sure your thermometer is 
giving accurate readings. Thermometer calibration simply involves immersion of the 
thermometer in ice water for obtaining a zero reading. Use crushed ice for quickest 
cooling and distilled water for most accurate calibration. If your thermometer is not 
accurate, simply note the difference with permanent marker on the device. If your 
thermometer is reading 2 degrees low write +2 on it so you will remember to add 2 
degrees to your reading.  

Temperature Conversion Chart 
Celsius......Fahrenheit 

0 C ...........32.0 F 
1 C ...........33.8 F 
2 C ...........35.6 F 
3 C ...........37.4 F 
4 C ...........39.2 F 
5 C ...........41.0 F 
6 C ...........42.8 F 
7 C ...........44.6 F 
8 C ...........46.4 F 
9 C ...........48.2 F 
10 C ..........50.0 F 

Celsius......Fahrenheit 
11 C ..........51.8 F 
12 C ..........53.6 F 
13 C ..........55.4 F 
14 C ..........57.2 F 
15 C ..........59.0 F 
16 C ..........60.8 F 
17 C ..........62.6 F 
18 C ..........64.4 F 
19 C ..........66.2 F 
20 C ..........68.0 F 

 

Celsius......Fahrenheit 
21 C ..........69.8 F 
22 C ..........71.6 F 
23 C ..........73.4 F 
24 C ..........75.2 F 
25 C ..........77.0 F 
26 C ..........78.8 F 
27 C ..........80.6 F 
28 C ..........82.4 F 
29 C ..........84.2 F 
30 C ..........86.0 F 

The equation for converting Fahrenheit to Celsius is: 
((Deg. F) - 32) x (5/9) = Deg. C 

The equation for converting Celsius to Fahrenheit is: 
(Deg.C x 1.8) + 32 = Deg
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Hydrometer 
Hydrometer is a device for measuring the specific gravity of water. This reading can be 
converted to salinity once the temperature is known. 
 

Plastic pointer-type hydrometer: 
 

• Fill hydrometer to indicated level and read specific gravity from imprinted scale; 
sometimes the scale is also pre-calibrated with an estimated salinity reading. 

• Important: hydrometer pointer should be free of bubbles; tap to release bubbles! 
 

Glass tubular hydrometer 
 
Before using the hydrometer 

• Pour water carefully into the hydrometer jar to avoid the formation of air bubbles. 
Do this by pouring it slowly down the side of the jar.  

Taking a Reading 
• Carefully insert the hydrometer into the water, holding it at the top of the stem, 

and release it when it is approximately at its position of equilibrium.  
• Note the reading approximately, and then push the 

hydrometer gently into the liquid a few millimeters 
beyond its equilibrium position.  

• Release the hydrometer; it should rise steadily and after a 
few oscillations settle down to its position of equilibrium.  

• The correct scale reading is that corresponding to the 
plane of intersection of the horizontal liquid surface and 
the stem. This is not the point where the surface of the 
liquid actually touches the hydrometer stem. Take the 
reading by viewing the scale through the liquid, and adjusting your line of sight 
until it is in the plane of the horizontal liquid surface. Do not take a reading if the 
hydrometer is touching the side of the hydrometer jar.  

Taking the Temperature 
• Using a suitable thermometer, take the temperature of the liquid immediately after 

taking the hydrometer reading.  
• If there is any chance of a change in the temperature of the liquid it is safer to take 

the temperature both before and after the hydrometer reading. A difference of 
more than 1°C means that the temperature is not stable, and the liquid should be 
left to reach room temperature.  

Handling the Hydrometer 
• The hydrometer should never be held by the stem, except when it is being held 

vertically for placing into the sample jar.  
Always handle with care! 

Information source: Stevenson-Reeves LTD  
http://www.stevenson-reeves.co.uk/howto.htm
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Refractometers 
What is a refractometer? 
 
A salinity refractometer is a device designed for testing the concentration of saltwater 
brine. This device provides a direct reading of the specific gravity and salt concentration 
in parts per thousand (ppt). The reading is caused by the differential refraction of light 
through the water and prism. Looking through the eyepiece of the refractometer you will 
see a circular field with graduations down the center. The scale on the left is specific 
gravity and the scale on the right is parts per thousand salinity (ppt). With a water sample 
in place you will see an upper blue field and a lower white field. The line between the 
two fields is called the boundary. Note the value where the boundary crosses the 
graduated scale, which will give you the salinity. Most refractometers are temperature-
compensated; however if you are using a non-compensated model use the conversion 
tables in the appendix to 
convert to salinity as with 
the hydrometers. 
 
 
How to use a refractometer 
 
Procedure: 
 

1. Calibrate first with fresh water. Open the daylight plate and place 1-2 drops of 
distilled water on the prism. 

2. Close the daylight plate so that the water spreads across the entire surface of 
the prism. Make sure there are no air bubbles or dry spots visible on the prism.  

3. Point the refractometer toward a light source and view through the eyepiece.  
4. Turn the calibration screw (located on top of the refractometer in front of the 

daylight plate) until the boundary between the upper blue field and the lower 
white field meet exactly on the zero scale. This concludes the calibration 
process.  

5. Clean and dry the prism. 
6. Place 1-2 drops of sample to be tested onto the prism.  
7. Close the daylight plate, look into the eyepiece and check the reading. Take 

the reading where the boundary line of the blue and white fields meet across 
the graduated salinity scale. 

8. Read the salinity in parts per thousand to the closest mark.  
 
Results: 
 
Fresh water is generally less than 1 ppt  
Brackish water is highly variable and may range from 2-20 ppt  
Salt water ranges from 20-35 ppt 
Full strength ocean seawater is 35 ppt  
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What is a Secchi Disk? 
 
A Secchi disk is a round white or black and white weighted disk approximately 8 inches 
in diameter attached to a length of rope marked in increments of 0.1 meters. Secchi disks 
are white or black and white so that they are easily visible under the water. They are used 
to measure the turbidity, or “visibility”, of water. Turbidity can be affected by a variety of 
factors such as rainwater runoff with suspended sediments, plankton and algae blooms. 
The Secchi visibility gives an indication of the algae in the water, which is a source of 
food for oysters.  
 

How do you use a Secchi Disk? 
 
Allow the disk to sink down through the water column until it reaches the point of “zero 
visibility”. Slowly retrieve the disk until it becomes visible once again.  This depth is 
known as the “Secchi visibility depth”.  Make a note of your measurement. 

 
What do my results tell me? 

 
Less than 1 meter = Eutrophic status (very murky and high in nutrients) 
From  1-8 meters  =  Mesotrophic 
Greater than 8 meters = Oligotrophic (very clear, few nutrients) 
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How-to Build and Use a Secchi Disk 
Turbidity can be caused by several factors but is primarily caused by phytoplankton, silt 
and suspended solids. Secchi disks are used to measure turbidity of water and the 
measurement is called the secchi disk visibility. Professional secchi disks are very 
durable but expensive with some models selling for $20 or more. A very inexpensive 
secchi disk was developed for the citizens' oyster gardening program. It requires a 
white plastic paint can lid or a Cool Whip-type container lid, a 6-ounce pyramid fishing 
sinker and a 12-foot length of white string.  
 

How do I make my own Secchi Disk? 
 

1. Obtain a plastic lid approximately 8-inches in diameter. Paint can lids or Miracle 
Whip lids are about the right size. If it is not already white in color paint it white.  

2. Cut or drill a small hole in the center of the lid. 
3. Obtain a 6 oz. pyramid fishing weight and push the eye (wire loop) of the weight 

through the hole in the disk from the bottom side. 
4. Tie a 2-3 meter (6-10 ft) length of heavy white cord securely to the wire loop of 

the weight. Tie a very big knot so the cord will not pull back through the lid.  
5. Using a black permanent marker and a metric measuring stick mark the cord in 

increments of 1/10ths of a meter. Use a different color marker to mark the half, 
one- and two-meter marks.  

 
How to use a Secchi disk 

 
To determine the secchi disk visibility of your water first remove your sunglasses. Lower 
the secchi disk into the water until you can no longer see it. Raise it up until you can 
barely see it then lower it again until it just barely disappears from view. Then slowly 
raise the secchi disk counting the number of black 1/10th meter marks on the string until 
the disk reaches the surface. The resulting number is the secchi disk visibility and is 
reported in meters and tenths of meters.  
 
For example: 
A typical secchi disk reading might be 0.8 meters or 1.1 meters visibility.  
Record the information in your oyster gardening data sheet. 
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Other water quality parameters 
Water quality test kits are available for testing many water quality parameters including: 
 
Rainfall  
Dissolved Oxygen 
pH 
Hardness 
Alkalinity 
Ammonia 
Nitrite 
Nitrate 
Carbon dioxide 
Coliform bacteria  
 

Rain Gauge 
 
The rain gauge is a device used to measure precipitation such as rainfall and snow.  The 
most important factor of the rain gage is its location, which needs to be free of natural 
and man-made obstructions.  Exposure to the elements is essential to accurately 
determine the amount of precipitation.  Rain gages can be bought cheaply or you can 
make one yourself from a straight-sided jar and ruler.  Below is a simple diagram of a 
homemade rain gauge made from a jar with a ruler that can be attached with hot glue.  
Simply put it outside and wait for rain and when its finished measure the amount of 
rainfall left in the bottom.  Be careful though; sometimes weather like erratic winds can 
affect results. A narrow-mouth jar will give false readings.  
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APNEP Citizen's Oyster Gardening Project
Water Quality Records and Data Sheet

Location: ________________________________________

Temperature
Date Time Air Water Salinity Rainfall Secchi Spat Comments

.



Appendix III. 

Hydrometer conversion table 
Table gives salinity in parts per thousand for temperatures  9-18 oC . Use hydrometer 
reading for specific gravity and water temperature to determine salinity in ppt. 

Temperature oC 
S.G. 

9 10 11 12 13 14 15 16 17 18 
1.002 1.6 1.8 1.9 2 2.1 2.3 2.4 2.5 2.8 2.9 
1.003 2.9 3.1 3.2 3.3 3.4 3.6 3.7 3.8 4.1 4.2 
1.004 4.2 4.4 4.5 4.6 4.8 4.9 5 5.1 5.4 5.5 
1.005 5.5 5.5 5.7 5.8 5.9 6.2 6.3 6.6 6.7 7 
1.006 6.8 6.8 7 7.1 7.2 7.5 7.6 7.9 8 8.3 
1.007 8.1 8.1 8.3 8.4 8.5 8.8 8.9 9.2 9.3 9.6 
1.008 9.3 9.4 9.6 9.7 9.8 10 10.2 10.5 10.6 10.9 
1.009 10.6 10.7 10.9 11 11.1 11.3 11.5 11.8 11.9 12.2 
1.010 11.9 12 12.2 12.3 12.4 12.6 12.8 13.1 13.2 13.5 
1.011 13.2 13.4 13.5 13.6 13.7 13.9 14.1 14.4 14.5 14.8 
1.012 14.5 14.7 14.8 14.9 15 15.2 15.4 15.7 15.8 16.1 
1.013 15.8 15.8 16 16.2 16.3 16.5 16.7 17 17.1 17.4 
1.014 17 17.1 17.3 17.5 17.7 17.8 18 18.3 18.6 18.7 
1.015 18.3 18.4 18.6 18.8 19 19.1 19.3 19.6 19.9 20 
1.016 19.6 19.7 19.9 20.1 20.3 20.4 20.6 20.9 21.2 21.3 
1.017 20.9 21 21.2 21.3 21.6 21.7 22 22.2 22.5 22.7 
1.018 22.2 22.3 22.5 22.6 22.9 23 23.3 23.5 23.8 24 
1.019 23.5 23.6 23.8 23.9 24.2 24.3 24.6 24.8 25.1 25.3 
1.020 24.7 24.8 25.1 25.2 25.5 25.6 25.9 26.1 26.4 26.6 
1.021 26 26.1 26.4 26.5 26.8 26.9 27.2 27.4 27.7 27.9 
1.022 27.3 27.4 27.7 27.8 28.1 28.2 28.5 28.7 29 29.2 
1.023 28.6 28.7 28.9 29.1 29.4 29.5 29.8 30 30.3 30.6 
1.024 29.9 30 30.2 30.4 30.6 30.8 31.1 31.3 31.6 31.9 
1.025 31.1 31.3 31.5 31.7 31.9 32.1 32.4 32.6 32.9 33.2 
1.026 32.4 32.6 32.8 33 33.2 33.4 33.7 33.9 34.2 34.5 
1.027 33.7 33.9 34.1 34.3 34.5 34.7 35 35.2 35.5 35.8 

Source: Aquatext- Free on-line aquaculture dictionary 
http://www.aquatext.com/tables/hyd18-23.htm
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Hydrometer conversion to salinity 
Table gives salinity in parts per thousand for temperatures  18.5-23 oC . Use hydrometer 
reading for specific gravity and water temperature to determine salinity in ppt. 
 

Temperature oC S.G. 
18.5 19 19.5 20 20.5 21 21.5 22 22.5 23 

1.000 0.5 0.6 0.7 0.8 1 1.1 1.2 1.4 1.5 1.6

1.001 1.8 1.9 2 2.1 2.3 2.4 2.5 2.5 2.7 2.8

1.002 3.1 3.2 3.3 3.4 3.6 3.7 3.8 4 4.1 4.2

1.003 4.4 4.5 4.6 4.8 4.9 5 5.1 5.3 5.4 5.5

1.004 5.7 5.8 5.9 6.1 6.2 6.3 6.4 6.6 6.7 7

1.005 7.1 7.1 7.2 7.4 7.5 7.6 7.7 7.9 8.1 8.3

1.006 8.4 8.5 8.7 8.8 8.9 9.1 9.2 9.3 9.4 9.6

1.007 9.7 9.8 10 10.1 10.2 10.4 10.5 10.6 10.7 10.9

1.008 11 11.1 11.3 11.4 11.5 11.7 11.8 11.9 12 12.2

1.009 12.3 12.4 12.6 12.7 12.8 13 13.1 13.2 13.4 13.6

1.010 13.6 13.7 13.9 14 14.1 14.3 14.4 14.5 14.8 14.9

1.011 14.9 15 15.2 15.3 15.4 15.6 15.7 16 16.1 16.2

1.012 16.2 16.3 16.5 16.6 16.7 17 17.1 17.3 17.4 17.5

1.013 17.5 17.7 17.8 17.9 18 18.3 18.4 18.6 18.7 18.8

1.014 18.8 19 19.1 19.3 19.5 19.6 19.7 19.9 20 20.1

1.015 20.1 20.4 20.5 20.6 20.8 20.9 21 21.2 21.3 21.6

1.016 21.4 21.7 21.8 22 22.1 22.2 22.3 22.5 22.7 22.9

1.017 22.9 23 23.1 23.3 23.4 23.5 23.6 23.8 24 24.2

1.018 24.2 24.3 24.4 24.6 24.7 24.8 24.9 25.2 25.3 25.5

1.019 25.5 25.6 25.7 25.9 26 26.1 26.4 26.5 26.6 26.8

1.020 26.8 26.9 27 27.2 27.3 27.4 27.7 27.8 27.9 28.2

1.021 28.1 28.2 28.3 28.5 28.6 28.9 29 29.1 29.2 29.5

1.022 29.4 29.5 29.6 29.8 30 30.2 30.3 30.4 30.7 30.8

1.023 30.7 30.8 30.9 31.2 31.3 31.5 31.6 31.7 32 32.1

1.024 32 32.1 32.2 32.5 32.6 32.8 32.9 33.2 33.3 33.4

1.025 33.3 33.4 33.7 33.8 33.9 34.1 34.2 34.5 34.6 34.7

1.026 34.6 34.7 35 35.1 35.2 35.4 35.6 35.8 35.9 36

1.027 35.9 36.2 36.3 36.4 36.5 36.7 36.9 37.1 37.2 37.5

 
Source: Aquatext- Free on-line aquaculture dictionary 
http://www.aquatext.com/tables/hyd18-23.htm
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Hydrometer conversion table 
Table gives salinity in parts per thousand for temperatures  23.5-28 oC . Use hydrometer 
reading for specific gravity and water temperature to determine salinity in ppt. 

Temperature oC 
S.G. 

23.5 24 24.5 25 25.5 26 26.5 27 27.5 28 
0.998 0.1 0.2 0.3 0.6       
0.999 0.5 0.6 0.7 0.8 1 1.2 1.4 1.5 1.8 1.9

1.000 1.8 1.9 2 2.1 2.4 2.5 2.7 2.9 3.1 3.2

1.001 2.9 3.1 3.2 3.4 3.6 3.8 4 4.2 4.4 4.5

1.002 4.4 4.6 4.8 4.9 5 5.1 5.4 5.5 5.7 5.9

1.003 5.8 5.9 6.1 6.2 6.3 6.6 6.7 6.8 7.1 7.2

1.004 7.1 7.2 7.4 7.5 7.7 7.9 8 8.3 8.4 8.5

1.005 8.4 8.5 8.7 8.9 9.1 9.2 9.3 9.6 9.7 10

1.006 9.7 9.8 10.1 10.2 10.4 10.5 10.7 10.9 11 11.3

1.007 11 11.3 11.4 11.5 11.7 11.9 12 12.2 12.4 12.6

1.008 12.4 12.6 12.7 12.8 13 13.2 13.4 13.6 13.7 13.9

1.009 13.7 13.9 14 14.1 14.4 14.5 14.7 14.9 15 15.3

1.010 15 15.2 15.3 15.6 15.7 15.8 16.1 16.2 16.5 16.6

1.011 16.3 16.5 16.7 16.9 17 17.3 17.4 17.5 17.8 17.9

1.012 17.7 17.9 18 18.2 18.3 18.6 18.7 19 19.1 19.3

1.013 19.1 19.2 19.3 19.5 19.7 19.9 20 20.3 20.4 20.6

1.014 20.4 20.5 20.6 20.9 21 21.2 21.4 21.6 21.8 22

1.015 21.7 21.8 22 22.2 22.3 22.5 22.7 22.9 23.1 23.3

1.016 23 23.3 23.4 23.5 23.6 23.9 24 24.3 24.4 24.7

1.017 24.3 24.6 24.7 24.8 25.1 25.2 25.3 25.6 25.7 26

1.018 25.6 25.9 26 26.1 26.4 26.5 26.8 26.9 27.2 27.3

1.019 27 27.2 27.3 27.6 27.7 27.8 28.1 28.2 28.5 28.6

1.020 28.3 28.5 28.6 28.9 29 29.2 29.4 29.6 29.8 30

1.021 29.6 29.8 30 30.2 30.3 30.6 30.7 30.9 31.1 31.3

1.022 30.9 31.2 31.3 31.5 31.7 31.9 32 32.2 32.5 32.6

1.023 32.2 32.5 32.6 32.8 33 33.2 33.4 33.5 33.8 33.9

1.024 33.7 33.8 33.9 34.2 34.3 34.5 34.7 35 35.1 35.4

1.025 35 35.1 35.2 35.5 35.6 35.9 36 36.3 36.4 36.7

Source: Aquatext- Free on-line aquaculture dictionary 
http://www.aquatext.com/tables/hyd18-23.htm
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Hydrometer conversion table 
Table gives salinity in parts per thousand for temperatures  28.5-33 oC . Use hydrometer 
reading for specific gravity and water temperature to determine salinity in ppt. 

Temperature oC S.G. 
28.5 29 29.5 30 30.5 31 31.5 32 32.5 33 

0.998 0.7 0.8 1.1 1.2 1.5 1.6 1.9 2 2.3 2.4

0.999 2 2.3 2.4 2.5 2.8 2.9 3.2 3.4 3.6 3.8

1.000 3.4 3.6 3.7 4 4.1 4.4 4.5 4.8 4.9 5.1

1.001 4.8 4.9 5.1 5.1 5.4 5.5 5.8 5.9 6.2 6.4

1.002 6.1 6.3 6.4 6.6 6.8 7 7.2 7.5 7.6 7.9

1.003 7.4 7.6 7.7 8 8.1 8.4 8.5 8.8 9.1 9.2

1.004 8.8 8.9 9.2 9.3 9.6 9.7 10 10.1 10.4 10.5

1.005 10.1 10.2 10.5 10.6 10.9 11 11.3 11.5 11.7 11.9

1.006 11.4 11.7 11.8 12 12.2 12.4 12.6 12.8 13.1 13.2

1.007 12.8 13 13.1 13.4 13.6 13.7 14 14.1 14.4 14.7

1.008 14.1 14.3 14.5 14.7 14.9 15.2 15.3 15.6 15.7 16

1.009 15.4 15.7 15.8 16.1 16.2 16.5 16.6 16.9 17.1 17.3

1.010 16.7 17 17.1 17.4 17.5 17.8 18 18.2 18.4 18.7

1.011 18.2 18.3 18.6 18.7 19 19.1 19.3 19.6 19.7 20

1.012 19.5 19.6 19.9 20.1 20.3 20.5 20.6 20.9 21.2 21.3

1.013 20.8 21 21.2 21.4 21.6 21.8 22.1 22.2 22.5 22.7

1.014 22.2 22.3 22.6 22.7 23 23.1 23.4 23.6 23.8 24

1.015 23.5 23.6 23.9 24 24.3 24.6 24.7 24.9 25.2 25.3

1.016 24.8 25.1 25.2 25.5 25.6 25.9 26.1 26.3 26.5 26.8

1.017 26.1 26.4 26.5 26.8 27 27.2 27.4 27.7 27.8 28.1

1.018 27.6 27.7 27.9 28.1 28.3 28.5 28.7 29 29.2 29.4

1.019 28.9 29 29.2 29.5 29.6 29.9 30 30.3 30.6 30.8

1.020 30.2 30.4 30.6 30.8 30.9 31.2 31.5 31.6 31.9 32.1

1.021 31.5 31.7 32 32.1 32.4 32.5 32.8 33 33.3 33.4

1.022 32.9 33 33.3 33.4 33.7 33.9 34.1 34.3 34.6 34.8

1.023 34.2 34.5 34.6 34.8 35 35.2 35.5 35.6 35.9 36.2

1.024 35.5 35.8 35.9 36.2 36.4 36.5 36.8 37.1 37.2 37.5

1.025 36.8 37.1 37.2 37.5 37.7 37.8 38.1 38.4 38.6 38.8

1.026 38.2 38.4 38.6 38.8 39 39.3 39.4 39.7 39.9 40.2

1.027 39.5 39.8 39.9 40.2 40.3 40.6 40.8 41 41.2 41.5

Source: Aquatext- Free on-line aquaculture dictionary 
http://www.aquatext.com/tables/hyd18-23.htm
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Answer Key:  Oyster Gardening Quiz 
1) Water is formed by the combination of hydrogen and oxygen, which forms a polar molecule. This 

polar quality is important because it allows water to dissolve many compounds such as salt and 
oxygen and is the reason water is also described as: 

a. Spring water- this is not caused by polarity of water molecules 
b. Hard water- this is not caused by polarity of water molecules 
c. Universal solvent- polarity allows many compounds to dissolve in water thus the 

term “solvent”  
d. Salt water- this is not caused by polarity of water molecules 
e. All of the above- only the term universal solvent is directly related to the polarity of the 

water molecule 
2) Estuaries are water passages where saltwater meets freshwater. Although the salinity of estuaries 

varies they are home to marine organisms called: 
a. Osmoregulators- organisms maintain salt content in their bodies different from the water 
b. Osmoconformers- organisms adjust salt content of their body to match the environment 
c. Fish, shrimp and crabs- seafood platter 
d. Oysters- a keystone species for estuaries 
e. All of the above 

3) When using water quality measuring instruments to evaluate your water it is important to 
periodically ____________ them to insure the accuracy of your data. 

a. Clean- instruments should be cleaned but it doesn’t insure accuracy 
b. Calibrate- instruments should be calibrated to give accurate readings such as 

temperature, salinity and dissolved oxygen 
c. Circulate- not applicable to water testing 
d. Correlate- another unrelated term 

 
4) What temperature (degrees C) should you look for southern oysters to begin spawning? 

a. 10 
b. 15 
c. 20 
d. 25 

5) Broodstock oysters spawn when the water warms. Female oysters can produce how many eggs? 
a. 10 
b. 100 
c. 1000 
d. 1,000,000 or more- large female oysters can produce up to 10 million or more eggs 

each  
6) Microscopic oysters swim in the water column for 15-21 days feeding on phytoplankton until they 

are ready to settle or “set”. What is the term for the ready-to-settle stage of larval oysters? 
a. Eyed-larvae- larvae develop a microscopic eyespot about three days before they 

metamorphosis, thus giving them the name eyed-larvae 
b. Trochophore 
c. Veliger 
d. Zygote 

7) The setting larval oysters go through metamorphosis changing from swimming to sessile 
organisms and they attach to hard substrate called cultch. Which of the following is a suitable 
substrate for attaching larval oysters? 

a. Oyster shells- these are the best cultch for larval oyster settlement 
b. Clam shells- suitable substrate but not as good as oyster shells 
c. Marl rocks- suitable substrate but not as good as oyster shells 
d. All of the above 

 

                                                         43 



Appendix IV. 
 

8) The oyster hatchery’s goal is to produce oyster larvae and ship to oyster farms, restoration projects 
and oyster gardeners. Using a 2-day tank drain down cycle and daily feeding of cultured algae, 
oyster larvae can be produced in about 15-12 days. The larvae are harvested with a 250-micron 
sieve and are counted volumetrically. What is the volume of one million eyed-larvae oysters? 

a. 20 milliliters- each oyster eyed-larvae captured on a 250-micron sieve is only about 
1/3-millimeter in length 

b. 100 liters- this volume would yield about 5.0 billion oyster larvae 
c. 1 bushel- this volume would yield about 1.76 billion oyster larvae 
d. 1 gallon- this volume would yield about 189 million oyster larvae 

9) The open season for harvesting oysters is normally set for 
a. Only “R” months- myth originated because oysters spawn during summer 
b. October 15th through May 15 of each year 
c. Winter months only- oyster season contains fall, winter and spring months 
d. Summer months only- oysters spawn in summer and harvest is closed 

10) Polluted areas can be used for on-bottom oyster gardens but harvesting is never allowed from 
those areas. What situation is most likely to cause an area currently open for harvesting oysters to 
close temporarily? 

a. Boat wreck- not related to pollution, which closes oyster harvest areas 
b. Oyster spawning season- not related to pollution, which closes oyster harvest areas 
c. Heavy rainfall and resulting runoff 
d. Phytoplankton bloom- not related to pollution, which closes oyster harvest areas 

11) Oyster gardeners have private ownership rights to the oysters that they grow. 
a. True- no, currently oyster gardeners do not own the oysters in their gardens 
b. False- oyster gardeners do not own the oysters in their gardens, however a new 

permit passed by the NC General Assembly authorizes the NC Division of Marine 
Fisheries to issue a permit for private oyster gardening; but only in open areas not 
in polluted areas 

12) A 55-gallon plastic drum can be modified as a backyard remote setting system for oyster larvae by 
cutting out the side, placing air stones in the bottom, supplying air and filling the drum with cultch 
and seawater. What is the recommended number of oyster larvae to stock into this system? 

a. 250 
b. 2,500 
c. 25,000- only about 25% of oyster larvae survive metamorphosis, a barrel can 

contain 100 large marl rocks, when marl is placed on the bottom half of the young 
oysters die from the bottom silt, subsequent survival to adulthood varies from 10-
50%. The calculation thus becomes 25,000 x .25 x .50 x .50 / 100 = 15 juvenile 
oysters per marl rock an adequate number to restore oyster beds. 

d. 2,500,000 
13) What are some common predators of juvenile oysters? 

a. Snails- yes, oyster drills and moon snails 
b. Fish- yes, sheepshead and cow-nosed stingrays (but not oystertoad fish which eat crabs 
c. Birds- yes, seagulls and oyster catchers 
d. Crabs- yes, these are the most serious predators of juvenile oysters 
e. All of the above 

14) Oysters filter water! 
a. True! Mature oysters filter 30-50 gallons of water daily 
b. False 

15) Oysters provide fishery habitat! 
a. True! Oyster beds function as a marine ecosystem and provide nursery areas for 

juvenile fish, shrimp and crabs 
b. False 

16) Oyster gardening can be a benefit to the environment! 
a. True! Mature oysters in gardens spawn yearly producing millions of spat that settle 

on other areas. Their shells remain in the water providing substrate for additional 
oysters to attach each year thus beginning the long process of restoring oyster beds. 

b.  False 
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Contact Information 
 
Citizens’ Oyster Gardening Project 
 
Project Funding:  
Albemarle Pamlico NEP 
1601 Mail Service Center 
Raleigh, NC 27699-1601 
Tel: 919-715-1327 
Fax: 919-715-3060 
http://www.apnep.org/
 
 

Project Coordinator:  
Carteret Community College  
Aquaculture Technology Program 
3505 Arendell Street  
Morehead City, NC 28557 
Tel: 252-222-6114 
Fax: 252-222-6311 
http://main2.carteret.edu/~kemps/
 
 

Project Partners: 
 
North Carolina Coastal Federation 
3609 Highway 24 (Ocean)  
Newport, NC 28570 
Tel: 252-393-8185 
Fax: 252-393-7508 
Toll-Free: 800-232-6210 
http://www.nccoast.org/
 
The Nature Conservancy 
Nags Head Woods Ecological Preserve 
701 West Ocean Acres Drive 
Kill Devil Hills, NC 27948 
Tel: (252) 441-2525 
Fax: (252) 441-1271 
http://nature.org/wherewework/northame
rica/states/northcarolina/contact/
 
Shellfish Gardeners of North Carolina 
http://www.oysters-cleanwater.info/
(See page 46 for more information) 
 
 
 
 
 
 
 
 
 

 
NC National Estuarine Research Reserve  
135 Duke Marine Lab Rd.  
Beaufort, NC  28516 
Tel:  252-728-2170 
Fax:  252-728-6273 
http://www.ncnerr.org/
 
North Carolina Sea Grant 
NC State University  
Campus Box 8605  
Raleigh, NC 27695-8605  
Phone: 919/515-2454  
Fax: 919/515-7095 
http://www.ncseagrant.org/
 
NC Division of Marine Fisheries 
3441 Arendell Street 
Morehead City, NC 28557 
Tel: 252-726-7021 
   Or 800-682-2632 
http://www.ncdmf.net/
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Shellfish Gardeners of North Carolina, Inc. 
 

To learn about Oyster Gardeners and what we do, go to:  
http://www.oysters-cleanwater.info/  
 
PERMIT 
This COGP training manual describes ways to grow oysters without a permit, however 
the Under Dock Oyster Culture (UDOC) requires a PERMIT. The permit requirements 
and application and manual are available from the NC Division of Marine Fisheries 
website at: http://www.ncfisheries.net/shellfish/UDOC1.htm  The Shellfish Gardeners of 
North Carolina can help you with the permit application process.  
 
JOIN 
We welcome you to join our group. Membership is not required for permitting. It is 
however, a good way to get  

• current information  
• oyster growing supplies  
• larvae and spat  
• training and advice  

 
SEND an E-mail to ohara32@pamlico.net
Ask for the membership form.  
 
We meet locally to inform and assist each other as we work to restore oyster habitat. We 
cooperate in the provision of oyster larvae, spat and supplies. We help train new members 
so they can become under-dock oyster gardeners. 
 
We think it is important to restore oyster habitat because oysters clean water, provide 
habitat for the young of many species and could again be a major moneymaker for 
commercial oyster gatherers. Our selective harvesting can also improve the oyster gene 
pool. We work to inform fishermen, community members and officials of the special 
properties and needs of North Carolina Shellfish, 
 
Contact Area:

Bogue Banks 
(Emerald Isle)

Pamlico County 
(Oriental)

Hatteras and  
(OBX areas)

Wilmington 
(Hampstead)

John Zimmerman John Alison Mike Halminski Jack Spruill 
252-393-6514 252-745-7038 252-987-2401 812-483-0762 

Zimmerjg@aol.com ohara32@pamlico.net skiwaves@mindspring.com JSprll@aol.com
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Additional Resources 
 
Network With Other Gardeners 
 
Email Discussion Group 

• Shellfish_Gardening is a listserv group administered through NC State University 
for discussion and information dissemination regarding the development of 
shellfish gardening in North Carolina.  

• You can subscribe at the following Web site: http://lists.ncsu.edu/ Click on the 
Subscriber interface button and type shellfish_gardening in the box. 

• You can also subscribe by sending an email to: mj2@lists.ncsu.edu with the 
words subscribe shellfish_gardening in the body of the email.  

• Send email messages to the group at this email address: 
shellfish_gardening@lists.ncsu.edu  

• If you have trouble subscribing or sending messages please contact the 
"list-owner", Sara Mirabilio saram@csi.northcarolina.edu 

 
Other States Oyster Gardening Programs: 

• VIMS-Virginia Institute of Marine Sciences: Oyster Gardening 
http://www.vims.edu/abc/green/ogp.html 

• The Tidewater Oyster Gardeners Association (Virginia) 
http://www.oystergardener.org/ 

• New York-New Jersey Baykeeper 
http://www.nynjbaykeeper.org/programs/42 

• Maryland Oyster Gardening Program for Restoration and Education 
http://www.mdsg.umd.edu/oysters/garden/ 

• The Southold Project in Aquaculture Training- SPAT (New York) 
http://www.cce.cornell.edu/suffolk/spat/index.html 

• South Carolina Oyster Restoration and Enhancement (SCORE) 
http://www3.csc.noaa.gov/scoysters/ 

• Mobile Bay National Estuary Program 
o http://www.mobilebaynep.com/oystergardening/Oyster%20Gardening.htm 

Government / Regulations 
North Carolina Division of Marine Fisheries (DMF) 
 
The NCDMF Web site <http://www.ncdmf.net/> contains information about regulations, 
area closures, and laws concerning oyster gardening and other topics. This is where you 
can view polluted areas and proclamations as well as sign up to receive them via email. 
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