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            Preface

         

         Unlike me, the Atlantic wild salmon does not have a voice, so it cannot tell the story of why and how it has been driven to the point of extinction. As one of the last remaining traditional fishermen of the Shannon, and someone who derived a decent livelihood and lifestyle from the commercial exploitation of salmon, I feel that it behoves me to sound the warning, to give a voice to a species that has given me everything.

         I am a salmon fisherman, the son of a fisherman and a native of an area whose fortunes over the years have been linked intimately with the fate of the Atlantic wild salmon. From my home in Coonagh, I have seen at first hand the degradation of its environment in Ireland, in parallel with the loss of the traditional way of life of the fishing families. The same story has been playing out all over the North Atlantic region. I have fought for years to see sustainable policies put in place to save the salmon before it is too late. I have done my very best to speak out, although it often seems that what I say is falling on deaf ears.

         I am here to tell you now that we have a short window of opportunity to save this iconic species. In the process, we can also improve the health of our entire marine ecosystem and of the rural communities that depend on it. That time is rapidly running out.

         My own life, my family history on the shores of the Shannon, the fate of the salmon and how the Irish State has treated our environment all run in parallel, and are impossible to discuss separately. So in these pages, I can only speak of all these things together.10
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            Chapter One

            Electrification

         

         In December 1922, the Irish Free State was born, and in May 1923, the Civil War that followed independence came to an end. The new nation had plenty of pressing matters to attend to: the rebuilding of central Dublin; the healing of communities that had been torn apart; the development of a land that was then one of the poorest areas of western Europe; and the fostering of a sense of nationhood among a traumatised population, to mention just a few.

         One urgent issue was electrification. Ireland lagged far behind the rest of western Europe and much of the developed world in this respect. Most rural and many urban and suburban areas still had no electricity. Without a modern network, Ireland would remain unable to industrialise and develop. We would forever be dependent on Britain, which was then by far our biggest export market, as well as a major destination for enormous numbers of Irish people who emigrated and migrated every year in search of opportunity.

         At that time, in those parts of Ireland that did have electricity, it was largely provided by small private suppliers, about 300 in total. Roughly three-quarters of the nation’s electricity was used in the Dublin area.1 Many rural people had never experienced electricity at all, and could hardly 12imagine its potential to change the way they lived. At a glance, it was not at all obvious how Ireland was going to turn this situation around. While many other countries relied chiefly on coal-burning power stations, and had their own mining industries to provide the precious fuel, Ireland had no coal reserves, and had always relied on imports from Britain. But there were other possibilities, notably the vast energy embodied by the River Shannon, one of the largest rivers in Europe, vast and deep and wide and full of largely untapped potential.

         The Shannon is by far the biggest river in Ireland, 360 kilometres long with a catchment area estimated to amount to about one-eighth of the country. It flows through Lough Allen, Lough Ree, and Lough Derg on its way to the sea near Limerick. The Shannon Estuary with its brackish water, subject to the movement of the tides, extends over 100 kilometres inland. Talk of harnessing the power of the Shannon had been ongoing since the early nineteenth century, but nothing had been done about it.

         In 1835, CW Williams addressed the British parliament, referring to the remarkable poverty of many Irish in the western part of the country – ‘absolutely wanting the necessaries of life, and driven to desperation’; ‘miserable people’ – and the pattern of huge numbers migrating to Britain for work. Williams pointed out that the Shannon, the largest river in Britain and Ireland, remained undeveloped and had the potential to utterly transform the fortunes of the western half of Ireland. He further said that the waterways of Canada – still a British colony and much more distant from the centres of power than Ireland – were comparatively well-developed.2 The Shannon was an important transport artery and fishery throughout the nineteenth century, and it clearly had potential for much greater exploitation.

         13Nothing much happened in the following decades, and the extraordinary levels of poverty and emigration witnessed by Williams would – shamefully – remain a feature of life in the western parts of Ireland for generations to come, persisting well into my own lifetime.

         In the early 1920s, a young Irish electrical engineer called Thomas McLaughlin was working in Germany, then a leader in the development of complex engineering infrastructures. Thomas studied all the options on the table for the electrification of Ireland, and determined that the power of the River Shannon represented the best possible means of providing a nationwide supply of electricity. He took his ideas to the Irish government, and the government listened. Although the project was going to cost an enormous amount of money, at a time when the country’s rulers were still learning how to govern and when money was very much lacking, it decided to act decisively and quickly.

         In 1924, Herr Reichard and Herr Wallem, principal engineers at the German firm Siemens-Schuckert and world experts in hydroelectricity, visited Ireland. They viewed the Shannon and spoke with Irish government authorities about how the river might be used to electrify the country.3 All of this convinced the government – in particular Patrick McGilligan, Minister for Industry and Commerce from 1925 and also an old college pal of Thomas’s from University College Dublin4 – that this was the right approach.

         The Free State made an agreement with Siemens-Schuckert for the German company to oversee the creation of a vast new hydroelectrical plant with the potential to push Ireland into the industrial age and turn its fortunes around. The project would be known as the Shannon Scheme. It was so huge, so ambitious and so fascinating that, even though the country 14was still reeling from the recent years of violence, the very idea of it filled newspaper pages and people’s heads with astonishing new thoughts.

         Critics of the Shannon Scheme – including Éamon de Valera, who was then in opposition5 – pointed out that Ireland was not an industrial country. It was relatively poor and underdeveloped, with large numbers still employed in traditional, small-scale farming, using techniques that had remained essentially unchanged since the Middle Ages. It was suggested that there really wouldn’t be great interest in electricity in rural areas and villages, and that perhaps a ready supply of electricity was not that important to Ireland, or at least not yet. Perhaps it would make more sense to leave such a major infrastructural project until Ireland had developed further, when poverty was less of an issue, and when the government had more money to invest.

         Supporters of the Shannon Scheme quickly countered that there were 130 towns and sizeable villages in the country with no electricity at all. Goods that had once been made by hand in Ireland and sold locally were now being replaced by industrially produced items imported from overseas, and at a time of high emigration.6 If Ireland was to have any future at all, they argued, it needed to improve its industrial base, and the only way to do that was with a reliable source of electricity.

         In 1925, the Dáil passed the Shannon Electricity Act, providing for a power plant at Ardnacrusha, near Limerick, and giving the government sweeping powers to do whatever it took to get the plant built. A contract was signed with Siemens-Schuckert in August of that year.7 It was anticipated that the scheme would have a dramatic impact on the fish living in the Shannon, but the Act made no provision for the welfare of the river’s biodiversity or the preservation of the salmon fisheries. Both 15were considered a price worth paying at that time, even though many communities depended on the fisheries to survive. Construction on the Shannon Scheme began in September that year.

         Nowadays, before engaging in a project of this nature, it would be necessary to carry out comprehensive environmental-impact studies. The threat to the natural environment would be assessed, and steps would be detailed to mitigate against this. But in those days, no such studies were required. If they had been, though less was known then about biodiversity and conservation than now, many glitches in the operation of the service could have been avoided, and many issues that are still ongoing to this day could have been solved. While we cannot judge the people of the past by the standards of today, it is fair to say that the Irish authorities, in their rush to build the hydroelectric plant, simply bypassed elementary planning and safety compliance, even by the lower standards of their time.

         In 1927, the Dáil passed the Electricity Supply Act, ‘to make provision for the transmission, distribution, and supply of electricity’.8 The Electricity Supply Board (ESB) was established to operate the Shannon Power Works and to organise a national supply of electricity,9 in what would be the world’s first entirely integrated national electricity utility.10

         Having inspected various options, the electrical engineers decided to use the total fall of the hydraulic gradient from Lough Derg to Limerick. In order to capture the full potential energy of the 100-foot difference in water levels, the engineers constructed a major dam at Parteen Villa, six kilometres south of Lough Derg and Killaloe. It extends across the main Shannon River, from County Clare to Birdhill in County Tipperary. Impounding the river in this way enabled the diversion or abstraction of the water at the dam into a twelve-kilometre aqueduct race, giving a 16100-foot head of water gravity to the turbines at Ardnacrusha power station. The expended water that ends up in the tail race, after the generating process, is very unlike the gentle water of the head race. In fact, the powerful forces of nature released in the process still have to be seen – and heard – to be believed.

         The huge Ardnacrusha plant, constructed in reinforced concrete,11 incorporated the German technique known as the Caisson method, a form of geotechnical engineering involving pre-cast concrete elements.12 A two-kilometre tail-race canal was blasted through the rock to route the diverted water back to the River Shannon above Limerick City, through which a broad stretch of the river flows. In the process, two rivers were diverted, and four new bridges – three on the head race and one on the tail race – were constructed where the intake canal and tail race cut across roads.13 The need of water-based life to travel was wilfully neglected. No fish pass was provided, despite there already being a very good understanding of the importance of passes around obstacles such as weirs and dams.

         However, the dam built at the power station did include a boat pass of unique design – a double-stepped navigation lock inside an enclosed tower, incorporated into the dam itself. When flooded, it raised a boat about halfway up in the first chamber, from whence it could proceed into the next chamber. This would then be sealed from the first by watertight doors and flooded, raising the boat to the level of the head race. The boat could descend to the tail race by reversing the process.

         The work on the Shannon Scheme was on an epic scale, and involved the transformation of huge swathes of the natural landscape. The work site was sixteen kilometres long. Building had to take place both in the water and on land, at a time before most of the machinery that is now standard 17for such work had been invented. A railway system was built to support the construction works. It would carry 23,000 cubic metres of timber, 65,000 tons of cement, 2670 tons of steel to reinforce the concrete, 110,000 tons of coal and 700 tons of explosives.14 For the construction of the power station at Ardnacrusha alone, workers had to excavate about 350,000 cubic metres of earth and rock, most of which was recycled for use elsewhere in the project.15

         The Shannon Scheme was, of course, a huge employer. A temporary village was built for the German staff overseeing and working on the project, where many lived with their wives and children. Vast numbers of Irish labourers and other workers were also employed. In September 1925, the government advertised in the national press for 3000 unskilled workers – mostly very young, strong men, whose muscle was required to dig channels out of the rock. The same rock would be mixed with cement to build walls, dykes and dams – offering thirty-two shillings for a fifty-two-hour week, including free accommodation and access to canteens where food would be sold cheaply.16 While the pay was a pittance, it was enough during those troubled economic times to attract workers from all over the country. The decision to align the wage rate with the pay received by agricultural labourers was deliberate: even in Ireland, industrial workers were increasingly inclined to organise themselves into unions. There was a lot of anxiety about communism among employers and other people of influence, including the Church, and memories of the big workers’ strike in Dublin, the Lockout of 1913, were still fresh.

         Many labourers came from Galway, with large numbers from rural and Gaeltacht areas, which were still wracked with poverty and extremely high rates of emigration. A substantial proportion of the workers came 18from small farming and labouring backgrounds. Safety signs were erected in German, English and Irish, and all three languages were heard on-site daily.17

         At its peak, over four thousand men, mostly semi-skilled workers and labourers, were employed at the Ardnacrusha construction site. The accommodation provided was insufficient, with some having to rent spaces to sleep in local farmers’ barns, cowsheds and piggeries. So many stayed at the townland of Ballykeelaun – near St Thomas Island, just outside Limerick – that it was compared to an Irish Klondike.18

         The work, much of it carried out with nothing more sophisticated than picks, shovels and brute force, was very tough and very dangerous. Labourers started at half-past seven in the morning, had an hour for lunch, and finished at half-past six. Every second week, they had to work the night shift. Each worker was assigned a number, which was printed on a disc to hang around his neck. Meals were extremely basic: tea with bread and butter for breakfast; meat, vegetables and potatoes for dinner in the middle of the day; and tea with bread and jam for the evening meal.19 There were lots of injuries, for which 1249 workers received at least some degree of compensation.

         In this tough, gruelling environment, the labourers from Galway were considered the toughest, wildest and hardest-working. It was said that most of them had only one set of clothes, and that at the end of a day’s work, covered in mud, they would wade into the freezing waters of the Shannon to clean themselves and their clothing.

         Public interest in the building of the Shannon Scheme was massive, as nothing of the sort had ever been attempted in Ireland before. It was rewarding for the people of Ireland to contemplate this bold new project at a time when so many were recovering from the trauma and upset of the 19previous decade of conflicts. Thousands of people from all over the country travelled to Limerick to see the enormous construction site, to marvel at the immense workforce and imagine what Ireland would be like when the project was completed. In June 1928, for example, a group of about seven hundred, on a trip from Galway to Limerick arranged by the Jesuit Fathers, visited the Ardnacrusha work site en masse and pronounced themselves highly impressed.20

         The construction site had become a temporary tourist attraction. This was a big coup for the public relations efforts of the ESB, which was running a campaign to educate the public on what Ardnacrusha was going to achieve. They offered reduced train fares to Limerick, regular bus tours, and a nationwide advertising campaign.

         The claiming of the Shannon by the Free State was not just a practical matter, but also a powerful symbolic act. Writing in the Journal of the Royal Society of Arts in 1927, George Fletcher said that it was ‘an economic and psychological gesture that Ireland was going to change her methods and come into line with modern views of life and modern methods of life, both agricultural and industrial,’ and ‘a new starting-ground for the Irish people’. The enterprise would ‘electrify’ the minds of the Irish at the same time as it electrified their businesses and homes.21

         For years during the colonial period, fishing and other rights to the river had been held by big landowners like the Earl of Desmond. Local people were only allowed to use the water in limited and strictly policed ways, reminding them every day that although this might be their home, they were not in charge. Salmon rivers had long been a significant source of wealth to the landlord class. Large quantities of Irish salmon were exported – 900 tons in 1689 – when many of the ordinary people went hungry.22

         20Now Ireland was ruled by the Irish, and the newly independent country was taking a huge step towards modernisation, working to exploit the country’s biggest river, and doing so on its own terms. This was a powerfully emotional matter – the reclaiming of a resource that had been seen for centuries as being exploited unfairly.

         The ESB was so proud of its achievements that it hired Seán Keating, the famous Limerick painter, to record the work in progress in artistic form.23 In 1927, Franklin D Roosevelt, then governor of the state of New York, wrote of his interest in the scheme and in the nationalisation of electricity.24 In May 1929, Scientific American published a glowing, fully-illustrated article covering the works, portraying Ireland as a plucky, feisty, forward-thinking small nation taking tangible steps towards modernisation and progress. Gratifyingly, the British media also published ample photo reportage of the ‘modern marvel of engineering’ that the Irish government hoped would soon power the entire state,25 heralding ‘a new dawn for industrial Erin’.26

         Some British journalists did – of course – take the opportunity to get in a dig at the ‘lazy’ Irish. On 19 January 1929, one newspaper published a photograph of German and Irish employees on the project, and stated that the ‘somewhat indolent natives’ had been ‘staggered by Teutonic efficiency’, and that the power station would be of huge benefit to Ireland only ‘if the populace is sufficiently wealthy to utilise its electricity’.27

         But most Irish people, wealthy or not, were keenly aware of how a ready supply of electricity would make their lives easier. In December 1928, a Miss Cole, Secretary of the Irish Women’s Electrical Association, which had been founded by Thomas McLaughlin’s wife, Olwen,28 gave a public lecture on the wonders of electricity. She described how it would make life easier for busy women in the home, who would soon be using ‘all the 21wonderful advantages that are enjoyed by the most progressive countries’. Domestic electricity, she stated, could power up to six pieces of apparatus at any one time,29 a truly marvellous thought.

         The completed building at Ardnacrusha was genuinely impressive: a German-designed building of immense size, with tall windows and steep-pitched roofs, the style was typical of industrial Berlin, not rural Ireland, where there was very little industry and most people lived in modest homes.30

         The official opening of the plant, by President of the Executive Council of the Irish Free State WT Cosgrave, took place on 22 July 1929. Reverend Fogarty, Bishop of Killaloe, blessed the project, and Cosgrave then pressed a button that diverted the Shannon waters into the six-mile canal feeding the turbines to bring their momentous, almost frightening, power to life.31

         And just like that, the terrible beauty that is the Ardnacrusha power station was born. And nothing, in all sorts of ways, was ever the same again.

         After the official opening of the power station, the scale of works on the Shannon Scheme was a little smaller than before, but expansion of the site continued, with reduced but still considerable numbers of men continuing to provide general labour. Even as work continued post-opening, the Shannon Scheme was hailed internationally as a tremendous success.

         The Irish government basked in the glory, congratulating itself for being so forward-thinking (even though, the same year that Ardnacrusha opened, the Censorship of Publications bill was passed in the Dáil, having a chilling effect on free speech that would linger for decades). From October 1930 to February 1931, letter writers could purchase a special commemorative stamp issued to mark Ireland’s great achievement, while various private postcard producers sold picture postcards of the installation.32 In 1931, several American newspapers published a cartoon showing a pretty Irish 22‘colleen’ gazing happily at the Ardnacrusha plant from her cottage door, with the legend, ‘If St Patrick Could Only See That.’33

         By 1932, about 185,000 day-trippers, or about six per cent of the population of the country, had visited and marvelled at Ardnacrusha.34 That same year, Ireland hosted the Eucharistic Congress, an enormous spectacle including the Papal Nuncio and thousands of visiting clerics and religious tourists. The Congress, featuring public worship on a grand scale, was celebrated in great style in the Limerick area. The Limerick Development Association requested that the local business community observe 27 June as a holiday, and urged local businesses and citizens to adorn the streets with suitable decorations. The city of Limerick and smaller communities all over the county were decorated lavishly with flags, religious imagery, altars, and grottoes, and about eight thousand people from the Limerick area travelled to Dublin for the festivities.35

         The Congress was executed with remarkable efficiency and aplomb, and received huge attention from the world’s media. While the American cartoon of the colleen mentioned above suggested that traditional Irish Catholicism and technological innovation were at odds with one another, it seemed the Irish government was doing an excellent job at showing that they were not.

         By 1936/7, Ardnacrusha was providing 87 per cent of Ireland’s electrical requirements,36 and was clearly a success. It had been a huge publicity coup for the Free State, showing everyone that it could fund, organise and execute one of the most impressive modern feats of engineering in the world, even as Ireland adjusted to self-governance. It was also – as we will see – an absolute disaster for the salmon, other species in and on the Shannon and the environment in general.

         23The saddest thing about the environmental fallout of the Shannon Scheme is that it was no surprise. The government knew from the beginning that the hydroelectric plant was going to have a catastrophic effect on the environment, and very consciously did almost nothing about it. In 1930, when the Shannon Scheme was nearing completion, the board of the Limerick division of the Inland Fisheries of Ireland organisation demanded that the Department of Fisheries hold an inquiry into what bye-laws were required for the protection of fish. It was already very evident that the works had seriously compromised their ability to navigate the river and therefore to reproduce.37

         From even before its opening, the Ardnacrusha power station was an important actor in Ireland’s history. A hero in the story of Ireland’s industrialisation, but a villain in a sad tale of environmental loss and degradation. My own family’s story has been intimately linked to the Shannon Scheme and the Ardnacrusha power station ever since, and so has that of the Atlantic wild salmon.

         * * *

         Salmon fishing has been central to the economies of the Atlantic region for thousands of years, and has been subject to formal legislation and scientific interest for almost as long. A cave near the Vézère River in France contains a drawing dating to about 20,000 BC that depicts a man holding an Atlantic salmon. In Ireland, it probably also dates back as far as the Mesolithic Age, when the first human settlers fished our rivers, seas and the Atlantic Ocean. In 1987, a possibly ancient dugout canoe was found on the bank of the River Fergus, a tributary of the Shannon, at Clenagh, just a few miles from 24Coonagh. In the first century AD, the first-known scientific writing on salmon was penned by Pliny the Elder in his work Natural Histories.38

         By the early Middle Ages, salmon fishing in Atlantic Europe was big business, and strictly enforced rules and regulations were gradually introduced to protect it. In the eleventh century, rulers in England passed laws banning salmon fishing during the breeding season. By the thirteenth century, weirs had been observed to cause problems for the salmon, and the Magna Carta of 1215 – a royal charter of rights agreed to by King John of England – demanded the removal of weirs throughout England, leading to a rebound in the salmon population.

         Few industries in the Middle Ages and the early modern period were subject to more legislation than salmon fishing. This shows how important the salmon fisheries were, and also that people in those times already had a reasonably good understanding of the species’ vulnerabilities. They knew how to protect the salmon, despite having little or no understanding of where they went at sea, and what they did when they got there.

         At around the time of the Magna Carta in England, Irish fishermen were starting to employ snap nets. These were short nets, about ten metres long, stretched out between two small river-fishing boats. Snap nets were introduced to Ireland by the Normans, initially in the area of the Barrow, Nore and Suir in the east of the country. They spread from there to other regions,39 and snap nets were still in use in parts of the Shannon Estuary in the mid-twentieth century.

         A civil survey of Ireland was carried out in 1654–56, recording that, at the time, there were eight sites with fishing weirs in the Shannon Estuary, one of which was at Coonagh.40 The Coonagh fishermen utilised a range of techniques for catching salmon. Writing in 1832, WH Maxwell describes 25the estuary fishermen’s technique, by which five or six men in a boat with nets were capable of capturing up to five hundred salmon at a time.41 In 1836, they were recorded as using stake nets – vertical walls of netting held up by lines of strong wooden poles, interrupting the natural course of the fish to direct them into the net – and bag nets.42 This technique would remain in use until the 1960s.

         In 1863, the Salmon Fisheries Act was passed, a counterpart of legislation passed for England and Wales in 1861. This reduced the number of fixed structures such as weirs on rivers, removing some of the pressure from the Irish salmon stock. The Act divided Ireland into seventeen fisheries districts, each with its own board of conservators.43 The Limerick area, incorporating Coonagh, was designated district number 8. From 1864, fishermen were also using drift nets, which required a licence. Drift nets are suspended in the water, anywhere from just below the surface to the bottom of the riverbed.

         Despite all this fishing, there were still lots of salmon in the Shannon, and the fisheries were a very important element of the economy. In 1877, about fifteen thousand salmon were caught every year on the Shannon’s Lax Weir, near Limerick. Throughout the 1870s, Irish salmon rivers generated about £400,000 worth of income annually, an enormous sum in those days.44

         In the years before the First World War, when material for nets was scarce, only 100 licenses were given out annually, and their use was strictly enforced, which could cause resentment. The number of drift-net licences dropped again after the completion of the Shannon Scheme, with just a small, temporary move upwards during the Second World War, when some foods were in short supply, and prices for salmon were high.45 In the 1940s, 26the number of salmon in the Shannon was very much depleted compared to a generation before, but from my perspective, growing up there as a child, there still seemed to be enough to go around.

         Despite much attention being paid to poaching, by far the biggest threat to the Atlantic wild salmon in the Shannon was the Ardnacrusha power station, that jewel in the crown of independent Ireland. While many people found employment in its construction, and the whole country benefitted from the power it generated, it wreaked absolute havoc on the salmon population from the very start.

         This issue is my lifelong obsession. I am horrified and aghast that successive governments have overlooked the devastation of our rivers and all that they contain. We know so much more about biodiversity and the environment now than we did back in the 1920s and ’30s, when Ireland was working so hard to become a modern nation and yet, for some reason, we seem collectively incapable of coming together to save even one of the keystone species of our beautiful island.

         Why does it matter? You need to know a little about these incredible creatures to understand.

         * * *

         Salmon are adventurers, brave and noble wanderers. They travel the world, yet never forget where they come from. They are also, of course, extremely delicious and nutritious, which is why the exploitation of salmon by people is as old as human habitation wherever they are found.

         Atlantic salmon are found all over the North Atlantic Ocean and in the freshwater rivers that flow into it. In the twenty-first century, we are used 27to thinking of salmon as a food item, and to seeing it chopped into ready-to-cook pieces, carefully wrapped in plastic, on the shelves of supermarket chilled cabinets. We have largely forgotten that salmon are also extraordinarily beautiful creatures. They have slender, graceful bodies with elegant heads. They are a silvery colour, tending to white on their undersides, and their upper skin is marked with blueish-green spots. A healthy salmon is a joy to behold.

         Atlantic salmon are a migratory species, which need a different habitat for each period of their life cycle. They have an anadromous life cycle, meaning that they are born in rivers, spend most of their lives in saltwater, and return to their natal river to spawn in freshwater.

         Despite the toughness and resilience they display in their challenging journey through life, Atlantic salmon require a very particular environment in order to successfully reproduce. They need fresh water that is clear and cold, and that moves quickly over a gravelly surface, with rocky outcrops that serve as nurseries for young fish.

         Left to their own devices, salmon will invariably choose to spawn in their own natal river. The journey from the Atlantic to their spawning grounds is exhausting, as they stop eating to doggedly pursue their goal. They may travel for thousands of kilometres to return to where they came from, guided by instinct and a keen sense of smell. When they reach fresh water, their colour changes from a silvery hue to a browner colour, a better camouflage in river water. Now, they must swim upstream, against the current, until they reach their spawning grounds.

         After spawning for the first time, the salmon may return to the ocean, where it will eat and regain strength. It may return to spawn for a second time, but many will spawn only once, and hardly any more than twice. 28Large numbers die from exhaustion at the end of their journey home.

         Each river, and each of its tributaries, has its own unique chemical composition, and by means that are still imperfectly understood, the salmon guide themselves back to where they came from. Salmon have a sense of smell estimated to be a thousand times greater than that of a dog, and it is thought that they use this to find their way home.46 About 2,500 salmon rivers flow into the North Atlantic47 and yet, left to their own devices, the salmon all remember their own, and know how to return to it.

         Once she has reached her native river, the female – known as a ‘hen’ – carefully chooses a suitable area of the river, where there is a constant flow of water and very little variation in depth or temperature. When she is satisfied that she has found a good spot, she digs a nest in the gravel, known as a ‘redd’. This is very hard work for the hen, who has to roll onto her side and use her tail muscles to excavate the gravel, dislodging small stones that can then roll away in the river current. Periodically, as the redd gets deeper, she checks its depth by lowering herself into the nest.

         Only after all this challenging work has been completed does the male get involved. Several males – known as ‘cocks’ – may approach the redd-building hen, and a number of them may fight for access to her and engage in courtship rituals to impress her, like quivering and swimming over her back. If the hen dislikes a particular male, she will move away from him to make her point clear; if she likes him, she will allow him to approach.

         When she is ready to lay her eggs, the hen lowers herself into the redd, and the cock moves in beside her. As her eggs, orange-red in colour, leave her body and settle into the gaps between the stones in the redd, his semen – known as milt – leaves his body and lands on the eggs, fertilising them. Both salmon must deposit their gametes at the same time, as the unfertilised 29eggs will only survive outside the mother’s body for about a minute and a half.48 Salmon mothers produce prodigious quantities of eggs, from about 450 to 750 per pound of her body weight.

         Sometimes, at the last minute, an unsuccessful male may manage to dart in and deposit some of his own milt in an effort to ensure the transmission of his genes. The female may build another redd, depending on how much energy she has left, and she may remain in the area to defend her eggs for a period of time.

         After spawning, salmon are known as ‘kelts’. Younger, more vigorous kelts may return to the ocean to repeat the cycle again, but many die of exhaustion after spawning. Hardly any survive more than three reproductive cycles.

         The salmon eggs remain under the gravel all winter, slowly developing. From an early developmental stage, you can tell at a glance which eggs have been successfully fertilised, because they are translucent and the developing embryos inside can be clearly seen. They initially look like a little dark dot, and they are known as ‘eyed ova’ during these initial stages of development. After about three months, in early spring, they hatch from the soft shells of the eggs. At this stage, they are known as ‘alevins’. At first, alevins barely resemble fish at all, except for their eyes, which are relatively large and appear well-developed compared to the rest of them. They retain a sac of egg yolk, which hangs on their undersides as a nutrient-rich food supply that their bodies absorb gradually until they become capable of independent foraging.

         By this stage, the baby salmon have become fry, and can swim and eat by themselves, so they start to leave the redd. They are now clearly fish, but are still very small, and only those with a very good knowledge of salmon would 30be able to identify them from other species. They are not strong enough to swim against the current, so they are carried by the fast-flowing water until they find themselves in a quiet area with pools, where the calmer water permits them to remain in one place, and their camouflage helps to hide them. Sometimes they are

         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
            229Notes

            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
         

      
   

OPS/images/9781788495455_cover_epub.jpg
e mar
_ Atla

e

PATSY PERIL with DEIRDRE NUTTALL





OPS/TOC.xhtml

    Contents


  

		Title Page


   		Dedication


   		Acknowledgements


   		Contents


   		Preface


   		Chapter One: Electrification


   		Chapter Two: A River Childhood


   		Chapter Three: Taking to the Water


   		Chapter Four: The Old Ways and the Pull Back


   		Chapter Five: Motoring On


   		Plates


   		Chapter Six: A Crisis Mounts


   		Chapter Seven: Stark Reality


   		Chapter Eight: Technology Versus Nature


   		Chapter Nine: Too Late and Not Enough


   		Chapter Ten: The Plan


   		Bibliography


   		About the Authors


   		Copyright





  

OPS/images/logo_online.jpg
p)
D
THE O’BRIEN PRESS
DUBLIN





