
Oh How, Oh How Does A Gag Grouper Grow?

By Ashley Norton and Katie Lodes

Summary:  Students will be able to understand the life cycle of the gag grouper and discuss the variables that affect the gag groupers chance of survival. Students will study water surface temperature and necessary habitats and conditions for the gag grouper to survive. Additional activities to extend the lesson are available at the end of the lesson.

Key Concepts: Life cycles of organisms, organisms and environments, temperature measurement in *F and *C, and number recognition, scientific inquiry, 

Objectives:  Students will "fish" for gag grouper until they are overfished and they become smaller and smaller. Students will create hypotheses as to why this occurred. A bucket of water will be placed outside overnight and temp in *F and *C will be measured. Students will then measure temperatures of a cold water bucket, a warm water bucket, and very warm water bucket (in *F and *C) to form hypotheses as to which would be most conducive for the larvae to survive. Students will look at data from four different years where conditions were favorable and not favorable. They will decide which closely resembles their water buckets and discuss. Students will look at real-time data for current water surface temp to compare to their buckets of water. Students will predict whether or not it would be a good time for gag grouper larvae to survive. Students will be given "roles" to play in the life cycle of a gag grouper. They will act out the life cycle and variables involved for survival. 

Materials:  dowel rods, sheet, yarn or fishing line, magnetic weight, magnetic tape, cut out gag grouper paper fish of various sizes to include juvenile gag grouper from 4-16 inches and the adult gag grouper up to 50 inches, a tape measure per student or group of students, life cycle cards per group, costumes or signs labeled with parts of the life cycle and variables such as predators/fishermen/conditions, buckets of water ranging in temps, buckets of water filled with water to be left outside, indoor/outdoor digital thermometers, computer with internet access, assorted materials to build a gag grouper habitat

Procedure: 

1.  Students are asked to discuss what they know about fishing, if they eat fish, and whether or not they have been fishing.

2. Students will play a game were they go "fishing." The game is played by putting a fishing rod (a dowel made into a fishing pole using yarn or fishing line and a magnetic weight on the end) over a curtain. Someone behind the curtain puts the larger fish on the line and as the students continue to fish the fish sizes become smaller and smaller until there are not any fish left. The students will discuss what happened when they went "fishing" and form hypotheses as to what happened.

3. Life Cycle Study: The students will work in groups and will be given a set of life cycle cards of the gag grouper (egg, larvae, juvenile, and adult stages). The teacher will explain the stages and the habitats of each stage. They will discuss and determine the order of the life cycle and place the cards in order from egg to adult. Students will use tape measures to measure the fish they "caught" earlier in the fishing game and place them with the appropriate life cycle cards to identify their stages. Habitats of each stage of the life cycle should be discussed. The importance of Gray's Reef, the Gulf Stream and the Charleston Bump should be explained and discussed. (Resources are included at the end of the lesson.) Students will discuss variables that could disrupt or assist in the life cycle such as sea surface temperature, overfishing, loss of marshes due to development, the importance of estuaries, and predators and prey for each stage of the life cycle. Resources are included at the end of this lesson.

4. Water Temp Measurement: Each group of students will leave a bucket of water outside overnight. The next day, students will use their indoor/outdoor thermometers to measure the water temp in *F and *C and record the data on their data collection sheets. Students will then measure temperature of the prefilled buckets (labeled "A, B and C" for identification) that range in degrees from cold to warm. They will measure in *F and *C and record this data on their data collection sheets. Students will then look at real-time data on surface temperature and record this on their data collection sheets. A link to this is:

http://secoora.net/mapcache/nrtobs_rs_secoora_modissst_1_medium.png  Students will look at published data (From George's article) to determine what temperatures are favorable, and then predict if the real-time surface temperature would be favorable for larvae survival. 

Assessment: Students will create a habitat that supports what they have learned about the life cycle of the gag grouper. The Gulf Stream, Charleston Bump, estuaries, Grey's Reef should be represented. This habitat needs to be created so the students can move through it as a fish would. Students will be given "roles" to play as they act out the life cycle of gag grouper. Some children will be eggs, larvae, juveniles and adults as other children will be the currents to help them travel, the Gulf Stream, fishermen. Food sources should also be represented.

Resources:  

http://www.sms.si.edu/irlspec/mycter_microl.htm
http://graysreef.noaa.gov/science/research/fish_tagging/videos.html
http://graysreef.noaa.gov/science/research/fish_tagging/welcome.html
http://prezi.com/gje3iindzsqa/edit/#3
http://fishinggearguru.com/wreckfish.html
http://graysreef.noaa.gov/science/research/fish_tagging/videos.html
http://www.ndbc.noaa.gov/station_page.php?station=41008
http://graysreef.noaa.gov/science/publications/pdfs/grnms_condition_add_2012.pdf
http://www.flmnh.ufl.edu/fish/gallery/descript/gaggrouper/gaggrouper.html
http://marine.rutgers.edu/mrs/sat_data/?product=sst&region=georgia&nothumbs=0
http://www.fishbase.us/summary/Mycteroperca-microlepis.html
http://sst.jpl.nasa.gov/SST/
http://www.ospo.noaa.gov/Products/ocean/sst/anal_fields.html
http://www.fishbase.us/summary/Mycteroperca-microlepis.html
http://fishsmart.org/index.htm
http://www.bio.fsu.edu/coleman_lab/gag_grouper.php
http://oceanexplorer.noaa.gov/explorations/03bump/background/plan/plan.html
http://secoora.org/data/recent_observation_maps (Scoll down just a bit)
http://www8.nos.noaa.gov/onms/park/Parks/?pID=10
http://oceanica.cofc.edu/chasgyre/dailylog%20feb%208.htm
      Gag Grouper Life Cycle

[image: image1.png]



Gag Grouper Are Found In The Red Areas
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Commercial Fishing
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       Photograph by Paul Sutherland                                            National Geographic

Recreational Fishing
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                                                                                                    NOAA

ACE Basin National Estuarine Research Reserve
(45 miles south  of Charleston, SC)
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DATA COLLECTION SHEET

Water Temperature

Name:________________________________________________________

	Data Source


	Celsius
	Fahrenheit 
	Notes

	Overnight
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	Real-time data


	
	
	


Still need to work on:

*George Sedberry's article—add pdf file to resources with 4 year graph

*Explanation of the role of estuaries in healthy larvae development and survival

*Photos of predators for life cycle stages

*Photos of food sources and habitat for each life cycle stage

*Make life cycle cards

Egg------Need to find photograph or clear drawing

Larvae

[image: image7.png]JOHNSON AND KEENER: GROUPER LARVAE ~ 107

Figure 1. Larva of a member of the Epinephelus morio species group, 7.6 mm (from Kendall, 1979,
fig. 32). Solid lines and arrows indicate location and orientation of cross-sectional views shown in
Figure 3.




Juvenile


Gag settle into the estuary at 30-45 days old, then stay there until the
water cools in the fall. In SC and GA, they move into deep channels and
then offshore in October, at about 8-12 inches. There is no scale in the
attached photo, but this one is about 4 inches long. 
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Adults:
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From George:

Predators are an important factor. Adult gag spawn in areas where the larvae get caught in Gulf Stream gyres that have upwelling, particularly off Charleston SC and Daytona FL. The gyres carry the eggs and very small larvae away from the reef so they do not get eaten by filter-feeding sponges and by corals. 
The Gulf Stream water in the gyres is warm, and the upwelling caused by the circular motion of the gyres has a lot of plankton. Both of these enable the larvae to grow fast and to develop swimming ability quickly. Larger size and swimming help avoid predators in the plankton (small fish, squid, chaetognaths). 
The young postlarvae are carried into the estuary as the gyres transport them closer to shore, where they get picked up by the tide. At this stage the fish can swim up and down to take adavantage of flood tides on the bottom that carry them into the estuary. In the estuary, there is abundant food (small shrimp and fish), turbid water to avoid being seen, and structure to hide in (oysters, sea grass). So that helps avoid predation too.
Filling in of marshes destroys oyster reef habitat that young gag need. Harvesting of oysters in SC and GA removes the habitat they need. Harvesting of oysters in NC sounds removes biological filters that keep the water clear enough for seagrass growth. If seagrass does not grow (this has happened in Chesapeake Bay, especially), there is no habitat for juvneil gag.
Marsh/seagras/oysters provide food and shelter. Grass shrimp (Paleomonetes) are abundant in estuaries and are an important food for small gag. The bottom complexity of oysters and seagrass also provide shelter from predators. 
Gag and other groupers shelter near ledges and in caves and overhangs (see attached photo), where they can ambush small fish that school in the water column. These schools are chased to the bottom by pelagic predators, and gag take advantage of that to lie in wait near the bottom. 
Fishing has been a huge impact, but fishing is now closely regulated. The fishery is closed during the spawning season, which helps a lot. Gag, like most groupers, form spawning aggregations that are very predictable in time (full moon in March) and space (reef promontories in 180 ft depths). Fishermen used to target these aggregations because they are predictable and the fish are hungry when eggs are developing. So, the spawning season closer has helped reduce mortality on the most important life stage—reproducing adults.
Are building artificial reefs showing good results?
No positive results from artificial reefs have been shown. They actually concentrate fish on areas well-known to fishermen.
.
All the largest fish are males. At one time, males went from about a quarter of the population down to 3-6% because fisheries target the largest fish (best prices, trophies, etc.). It is possible to remove too many males.
