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interest” in this topic is inappropriate.  A family (including young children) was murdered in 1882, and several men who have since been proven innocent were accused of the murder and hanged or jailed for life.  This had a serious impact on many families in the area, and is not a topic that should be taken lightly
.  
Geology
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The mountains and lakes in this region were formed thousands of years ago when glaciers (long rivers of ice) slowly travelled over the land.  These massive, heavy blocks of ice would carve the ground into mountains and valleys.  Melt water from the glacier would sometimes fill valleys forming lakes (as is the case with several lakes in the area of Tourmakeady).  It is thought that the landscape was starting to look much as it does today (mountains, drumlins, etc.) by about 15,000 years ago

One implication of glacial formation and movement in Tourmakeady relates to agriculture.  When glaciers came through the area, carving away the top layer of the ground, the best top soil (for growing food) was taken away.
  Most of the land in the area would be considered “moraines,” meaning piles of the debris carried along by the glacier.  It is often very fine, washes away easily, and will have a mix of larger rocks in with it.
Another force that changed the landscape in the Glensaul Valley (in Tourmakeady) was a falling meteorite that struck millions of years ago.  This left a crater that is a major characteristic of the area.   Evidence of this impact can be found in the pyrites found in the soil – this is not a rock that is found on Earth, so it must have come from outer space.  This makes the area especially interesting for geological studies.    The majority of the rock found in the area is quartzite and sandstone.  This rock would have formed in the Ordovician Period by igneous activity
.

Tourmakeady Woods

History of Ownership

The history of the ownership of the Tourmakeady Woods goes back to the history of landlordism.  The land upon which the Woods were later established was once owned by George Moore, a man considered a “good” landlord.  Because of his efforts in aiding his tenants during famine times, he went bankrupt and had to sell some property.  Thomas Plunkett purchased the holding in Tourmakeady from Moore.  It was a very frequent occurrence for landlords of this time to plant trees that would have been common in their homes in England on their estates, thus many of the forests in this area of Mayo are non-native.  This forest was planted by landlords; within this wood, you can find the landlord house, Tourmakeady Lodge.

The last private owner of the Woods was a timber merchant named MacAinsh.  His holding was obtained in 1958/1959 by the Department of Lands
.  The Tourmakeady Woods are now owned and maintained by Coillte.  



Coillte

Coillte is the remnant organization from the Forestry Service founded in 1919/1920.  Years later, there was a split and Coillte (a semi-state agency) and the Wildlife Service (a governmental agency) were established as separate entities.  Coillte, as a semi-state agency, is run by the government but is required to produce a profit.  They do this through the timber industry and forest management
.

Millennium Woods
In 1999, 35 hectares of a coniferous portion of the Tourmakeady Wood was clear-felled, and a native woodland planted in its stead.  This was done in cooperation with the Heritage Council, Forest Service, Coillte, Woodlands of Ireland Group, Dúchas, AIB, and the National Millennium Committee.  18 of these native forests called “Millennium Woods” were planted all across Ireland.  The total budget for the project was £4 million, and over 1.2 million trees were planted around the country.  One tree was planted for every household, and maps can show you in which part of which Wood your family’s tree is located.  This project is wonderful because not only does it encourage the growth of more native trees, it also lends itself to interesting (and, in some instances, Coillte-sponsored) activities with youth
.
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Lough Mask

Lough Mask was one of the lakes formed through glacial movement (see Geology above).  It is considered one of the eleven Great Lakes of Europe – three of those eleven are the local lakes, Lough Carra, Mask, and Corrib.  Lough Mask is eleven miles long, four miles wide, and covers 2200 acres.  It is 180 feet deep at its deepest point, although the depth fluctuates about eight feet between the winter and summer.  The lake has a marl (lime-rich mud which appears white) and granite bottom, and has many large boulders from the times of glacial movements.  The boulders make this lake difficult to navigate where it is shallow.  There are about 50 islands on Lough Mask, and there are also a fair number of crannógs.  Crannógs are small, circular manmade islands in lakes or marshlands.  These small islands are similar (in function) in many ways to ringforts – in the 1500s, they were used for storage and protection.  Wooden stakes around the crannógs formed defensive borders.

Common wildlife found in the lake include brown trout, pike, arctic char, and perch – the largest pike ever caught on its waters was 56 lbs.!  Lough Carra is also home to duckfly weed, a water plant which attracts black flies.  The black flies are then eaten by the trout.  There are also mayflies on the lake, but the population is suffering due to runoff from nitrogen-based fertilizers and other pollution.  Some of the invasive species (species that are not native and are detrimental to the health of the ecosystem) that have entered Lough Mask, though only minimally, include the zebra mussel and the American crayfish.  Zebra mussels attach to the bottoms of boats (which is how they travel from lake to lake), and consume particles in the water, thus making the water clearer.  Higher levels of clarity in the water lead to increased sunlight reaching the lake bottom, which allows increased plant growth, until the lake bottom has an unnatural growth of plants which can affect the rest of the ecosystem.  The American crayfish is aggressive and eats smaller crayfish that are the natural prey of trout and pike.

Water flow in the Lough Mask is connected to the Carra-Mask-Corrib system.  Lough Carra is connected to Lough Mask by several little rivers.  Lough Mask is connected to Lough Corrib by the Corrib Canal.  This canal goes underground at some stages, meaning that it is not possible for most fish or wildlife in Corrib to make it into Lough Mask.  Lough Corrib feeds into the sea at Galway Bay.  Other sources of water flow include runoff water from the mountains, the Aille River, and Cloonlough River.  Lough Na Fooey is also connected to Lough Mask by a small river.
Glensaul River
The Glensaul River flows down from the Partry Mountains.  It has a riverbed of cobbles, coarse gravel, fine gravel, and peat silt
.  Its water level is fairly inconsistent – it is prone to flooding and drying out (alternately), which does not make it conducive to milling or transportation.  Common wildlife found along the river would include trout, minnows, three-spined sticklebacks, eels, lampreys, otters, mallards, mergansers, trout fry and juvenile fish.  This river is very important for breeding purposes for trout – it is a well-established spawning river. 

Stages of the Glensaul River (like any river) include the steep upper course where the river begins its descent, the winding and fast-paced middle course, and the meandering lower course of the river where the water level is higher because of collected sediment and debris.  Where the river flows through the Tourmakeady Wood, it is in its middle course.
Habitat

The “textbook” definition of habitat is, “The physical conditions that surround a species, or species population, or assemblage of species, or community
.”  Another term that could be used for a habitat (under this definition) would be a “biome.”  The very loose definition that we use when we are talking to children in 4th-6th class about habitat is that, “A habitat is the natural environment in which an organism lives – this must include features like food, water, and shelter.”  Other features are required, but they are difficult to explain to young children, and it is more important when they are becoming familiar with the topic to focus on the “big three” – food, water, and shelter.  Other features would include space (i.e. overcrowding can make a habitat unsuitable) or air (which could be an issue in a lake, for example, with low oxygen levels).  Despite the fact that they are not taught in these lessons, they are still very important and their role should be noted.  

Another important point to emphasize with children is that habitat exists everywhere – if there is something living there, then it is a form of habitat.  When teaching children the three components of habitat (food, water, and shelter), they will often question whether or not a desert is an example of a habitat because they know that there is not much water there.  If students are inquiring in this realm, you can mention that a lot of animals have special adaptations allowing them to live in special types of habitats like blazing hot geysers or scorching deserts.  They do need water sometimes, just not as often as we do.  The rule still applies – if a living thing can survive somewhere, then it is a habitat!
Populations
This graph shows an example of population fluctuation.  If your students do the graphing activity in “What is a Habitat?,” their graphs may look similar to these.  Population fluctuation occurs as a result of changing conditions in the environment, including availability of food, water, and shelter.  Other factors that could impact population size are human influence, or natural catastrophes such as fires or floods.
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Food Chains
When you talk to your students about how animals get their energy (during the “Animal Food Search”), you might mention energy flow.  Energy flow is based on the concept that all energy comes from the sun.  As your students learned during the “Trees Need Habitat, Too!” activity, plants make their food from sunlight.  (You should note that water and carbon dioxide are also important in this process.)  Because animals cannot make their own food, they rely on plants to provide it.  Energy moves through the food chain in the following fashion:

PRODUCERS (  PRIMARY CONSUMERS (  SECONDARY CONSUMERS (  TERTIARY CONSUMERS

· Producers are plants – they produce their own energy.  Some examples would be grass, or algae in a lake.  

· Primary consumers are animals that eat plants.  Some examples include small mammals like rabbits (who eat grasses), or fish (who eat algae).  Primary consumers are also called herbivores.  

· Secondary consumers are animals that eat primary consumers.  They will often times also eat producers.  Examples include badgers (who eats insects, but also berries) or fish that eat other smaller, primary consumer fish.  Secondary consumers are also called carnivores.

· Tertiary (or third-level) consumers eat secondary consumers (and another kind of carnivore).  Seabirds that eat large secondary consumer fish would be examples of tertiary consumers.

So, when you think about it in terms of specific animals, a food chain might look like this:

algae  (  small fish ( bigger fish ( bird

It is also important to note the importance of decomposers in this system.  After an animal dies, decomposers like fungi break that animal down so that it can go back into the habitat.  The nutrients that were once a part of that animal are used again by plants that make energy and start the cycle over again.

Another interesting aspect of the “trophic levels” (as the different levels of consumers are called), is that animals in a higher trophic level (higher up the food chain) like tertiary consumers have to eat more to get their energy.  This means that any habitat will be able to support more producers than primary consumers, and more primary consumers than secondary consumers, etc.  Basically, this means that for every plant you see, you will see a lot fewer big mammals.
Forests
There are many kinds of forests – hardwood, coniferous, tropical, etc.  Forests house a wide range of plants and animals, and these organisms live at different layers in the wood.  In an oak forest (which part of Tourmakeady is), there can be up to six layers.  

1. At the top is the canopy – this is where the tallest trees (with easiest access to light!) are located.

2. Next, there is the understorey – this is where younger trees grow.  They have to be more shade-tolerant in order to survive.  

3. The next layer down is the shrub layer – this layer comes below the young trees.  

4. Slightly lower than the shrubs are the herbs.

5. Below the herb layer is the moss layer.  

6. Underground, you can find the root layer.

ENFO is a great organization in Ireland that distributes information regarding local wildlife.  Many of ENFO’s documents are very appropriate to the topics covered in this handbook.  To learn more about forests and other areas relevant to this field trip, look on-line at www.enfo.ie.  Specifically, Wildlife Sheet WL25 (Woodland Habitats) is a great resource for a better understanding of these kinds of habitats.  

People Need Habitat, Too!  Tourmakeady Examples
People depend on habitats, as well.  Here are some examples from the Tourmakeady area:

Sheep 
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As previously explained (see Tourmakeady – Geology), land in the Tourmakeady area is not very well-suited to farming.  As a result, people in Tourmakeady have historically depended on livestock as a means of livelihood.  The average cow will produce 1000 gallons of milk per year; however, cows in Tourmakeady only produce about 200 gallons per year.  You would need a lot of cows to make a living which is HARD WORK.  Sheep are another option for livestock production, and they are much more adapted to the mountainous terrain.   Tourmakeady developed an unfair advantage with regard to sheep production because, in the 1820s, lots of English people moved to the area, buying large tracts of land that they then covered with high quality sheep from Scotland.   People in the area were known to steal the highest quality sheep and add them to their own flocks
, thus improving the quality of their own sheep when the Scottish sheep were bred in.  

In the early to mid-1900s, however, the European Economic Community (now the European Union), provided subsidies to encourage sheep production.  Prior to these subsidies, a ewe would garner a profit of approximately 10 shillings.  The EEC subsidy gave a profit about three times that per ewe.  As a result of this economic boom, people started to raise more sheep than their land could handle.  There was not enough grass, and the quality of the sheep started to decrease.  In the 1940s, the Agricultural Institute was established.  These groups gave Tourmakeady the manpower and resources for research on disease control and higher-quality sheep.  Their research improved feeding for the sheep, taught local farmers to improve the quality of their land.  

Between research and good breeds, business became profitable for awhile.  Wool used to be the major product from sheep farming.    A typical fleece from a ram weighed ~4 lbs – when you multiply this by hundreds of sheep, this gives you a good amount of wool!  Business boomed during wartime because of wool needed for uniforms.  Nowadays, lambs are the major source of profit because there is not as much need for wool.  The business has changed in many ways.  In the 1950s, ¾ of the lambs would die in the first 2 months.  Now, 80-90% survive.   

In the 1980s, the subsidy for sheep kept increasing and, once again, people started to allow their sheep to overgraze the land.  Grass starts to grow in the mountains where sheep are kept in May, and stays through June and into July.  November-May, the best practice is to keep sheep housed off the mountain – laws may reflect this in the near future.  This will maintain the habitat for the long-term.  Technology, education, research, and communication all contribute to the continued viability of the sheep market. 

Basket weaving
Joe Hogan is a basket weaver living near Tourmakeady in Galway on Lough Na Fooey.  He has an uncommon profession these days.  It used to be that every village had their own basket weaver.  Baskets were used for every aspect of life, from farming to cooking.   People would have “sally beds” in their yards from which they would collect the needed reeds in order to make baskets.  Reeds grow well anywhere that you can grow grass.  In order to maintain his business, Joe keeps about a ½ acre of willow reeds that he harvests once a year.



Fishing
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Another local connection to the environment can be found in angling (fishing).  There are lots of local anglers.  Historically, people who fished on Lough Mask were gentry – they would pay the locals to row the lake while they fished.  Nowadays, however, different groups have become involved in fishing.  There are well-established angling clubs in Ballinrobe, Partry, and Tourmakeady.  The Ballinrobe Angling Club has hosted a world-renowned competition in August since 1937.  The competition takes place on Lough Mask and is five days long.  4 days constitute the qualifying rounds from which 25% of the contestants move forward.  There are over 450 anglers who come for this competition every year, and it is thought that it brings €3.8 million in revenue to the area through B&Bs, drinking, restaurants, and boat hires
.
The Tourmakeady Angling Club was established in the 1940-1950s.  It encouraged local support for fishing back then, and was an occasion for men to come around and talk about fishing practices.  These days, the Angling Club is much more ecologically minded.  There are about 60 people in the club, about 18-24 of whom are very active members.  They bought a hatchery – this is a place where fish are raised from eggs and, in this instance, released into the wild to repopulate areas that have been overfished or where pollution has damaged the natural habitat.  The hatchery Is on a 5- year programme, run by the Angling Club and supported by the Local Fisheries Board with a €50,000 grant.  An additional €25,000 were raised locally
.

In the wintertime, trout normally go up river to spawn.  For the hatchery, Angling Club members catch them and strip them of their eggs.  These fertilized eggs are then brought even further up river to where the hatchery is located.  The eggs are kept in trays there for about 11-12 weeks.  After these unfed fry have grown to a suitable size, they are released into local rivers and lakes.  Last year, 90,000 fish were released.  It is anticipated that only about 10,000 of those would survive, but that is still a significant impact on the ecosystem.
Others

There is an alternative energy company that produces solar panels in Tourmakeady called “Sunpower.”  There is also a Natural Spring Bottling Plant called “Fior Uisce” based on the Glensaul River.  The Lough Mask Pumping Station that provides water to many of the communities throughout County Mayo is also located in Tourmakeady.  Another example of human dependence on the environment is through the lumber industry and Coillte.  If there is enough interest generated in the next few years, there is potential that guest speakers and/or tours could be organized for these sites.

Please see more detailed references later in this document.
Recommended Resources
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Activities
The game in “What is a Habitat?” and the skit in “Trees Need Habitat, Too!” are adapted from Project WILD and Project Learning Tree activities, respectively.
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