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Abstract 

At the start of 2015, HeidelbergCement constructed its first breeding raft at the Birgelfeld site for the protection of 

the Common Tern. In the first year, this had already been used by 11 couples who raised 17 chicks. Following 

construction of the third raft in 2018, the population rose to 56 pairs, so that the second largest colony was 

formed here in North-Rhine - Westphalia. It is for this reason that this colony represents a significant event within 

the Common Tern protection project in the Lower Rhine area, overseen by us since 1991. 

Within the framework of this project, we were successful in preventing extinction of the species in North-Rhine - 

Westphalia and building up a population of almost 200 breeding pairs. In the 28 years to date, many questions 

surrounding breeding and food biology have also been dealt with. The results attained through this have been 

incorporated into 24 publications in national and international peer reviewed journals to date. In addition to suc-

cessful preservation, there was success in compiling basic data on the biology of the Common Tern, which was 

then again able to be integrated into improved management (even outside of North-Rhine - Westphalia). 

2018 was our most successful year as a result of the high breeding population at the Lower Rhine area with at 

least 182 pairs and 275 fledgling young birds. This demonstrates how the project can also serve as an example 

for other HeidelbergCement locations. In doing so, HeidelbergCement could not only contribute to the protection 

of the species in Germany but also on a European level. The project also proves that the joint engagement of 

gravel companies and volunteering in species protection is successful. 
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Introduction 

Common Tern 

The Common Tern (Sterna hirundo) can be found in four subspecies in Eurasia, from north-western Europe to 

eastern Siberia (Bering Sea), and in America intermittently from Canada through to the Caribbean and isolated 

in north-west and northern Africa. The nominated type to be found in central Europe is common in the Holarctic 

region (except for north-east and central Asia where there are three other subspecies) (del Hoyo & Collar 2014). 

The wintering grounds of the central European populations of this long-distance migrant can be found off the 

coasts of West Africa as far as into the Atlantic Ocean (Becker et al. 2016). From the breeding grounds in north-

ern and central Europe, the birds first move to the coasts of the Baltic Sea and North Sea to subsequently, for 

the most part, migrate along the coastline to Africa. Even the Common Terns from the Lower Rhine move to the 

North Sea coast and then follow the East Atlantic flyway (Fig. 10 in the Appendix; Bairlein et al. 2014).  

As the German name states, the Common Tern favours rivers where it prefers islands as breeding locations for 

protection from predators. Since these are inherently rare, breeding has been established in colonies. Most of 

the time, the 2-3 eggs are incubated in a shallow scrape nest in the sand or gravel, from time to time in thin veg-

etation.  

Their diet is almost exclusively made up of small fish caught by plunge diving. During the mating season, the 

male feeds the female his fish. Even when raising the young, the male brings the majority of his pickings for the 

offspring, with only one fish transported in the bill. 

What is the need for an aid programme for the Common Tern? 

In North-Rhine - Westphalia (NRW; federal state in the western part of Germany), the Common Tern disap-

peared in Münsterland presumably towards the end of the 19th century (Peitzmeier 1969). The Lower Rhine 

area, on the other hand, was continuously populated (le Roi 1906, Mildenberger 1982). Here, however, the spe-

cies was also threatened by extinction at the beginning of the 1980s, as the population fell to 10 pairs (Müller 

1996). There were no longer any Rhine islands and the predators had increased so significantly on the river 

banks that there ceased to be any more successful breeding (Schnickers & Eberhard 1960, Mildenberger 1982). 

In the middle of the 1980s, a rescue operation was thus initiated to preserve the population on the Lower Rhine 

area, with nesting rafts put out in various locations (Engländer 1984). These were immediately adopted and the 

population was once again able to recover (Glasmacher 1987). 

The use of nesting rafts has meanwhile also been proven in many other places (e.g. Sudmann et al. 2003). The 

populations inland in Germany have thereby been able to grow considerably once again.  

Project 1991-2017 

We took over the project to protect the Lower Rhine Common Tern from Professor Engländer in 1991. In addi-

tion to monitoring breeding biology, a long term proposal for nesting opportunities was also ensured in collabora-

tion with various gravel companies that had designed the breeding rafts. In addition, behavioural observations 
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were also paramount for clarifying whether the breeding rafts could cause unexpected problems for the Common 

Tern or whether the rafts could be improved. 

In this context, various issues were dealt with: 

• Registering breeding population (annually) 

• Reproduction success (in most years) 

• Monitoring migration routes and settlement behaviour by tagging of fledglings (annually) 

• Egg size (1993-1994, 1998-2000) 

• Pollution in eggs (1993-2001 in collaboration with a working group Peter H. Becker, Institute of Avian Re-

search, Wilhelmshaven) 

• Optimising soil substrate and raft creation (1991-1997) 

• Monitoring the development of chick weight (1997-1999) 

• Food biology: Fish types, feeding rates of adult birds (1997-1999) 

• Determining body masses of adult birds for the breeding period by means of colour coding and electronic 

scales without catching the birds (1997-1999) 

• Impacts of increased nest thickness on natural breeding locations (1997-1999) 

• Breeding biology studies ("Adoption contra killing chicks") (1997-1999) 

• Start of breeding (annually) 

• Blood tests for telomere length in conjunction with PCB exposure in chicks in collaboration with working 

group Sandra Bowhuis (Institute of Avian Research, Wilhelmshaven, 2013) 

• Are islands better than breeding rafts? (annually) 

A list of the publications created as a result the project is provided in the Appendix. However, some of the items 

are still awaiting publication. Since the project was executed by us in a purely voluntary manner, there has not 

been time for several evaluations. During the project, we were supported by a number of people, companies, 

authorities and institutes (see Acknowledgements in Appendix). 

Project objectives 

Birgelfeld site: The colony should grow in the medium term to a breeding population of approximately 100 

breeding pairs, which will breed on five rafts. Depending on population development in the other colonies, Birgel-

feld would then house the largest or second largest colony in North-Rhine - Westphalia and contribute signifi-

cantly to the continued existence of the species.  

In April 2018, a third breeding raft was put out to offer even more pairs nesting facilities, most notably young 

pairs, allowing the breeding population to further grow. A larger space is also beneficial for raising the young as 

intra-specific aggression is thereby avoided (cf. Sudmann 1998). A breeding population of more than 50 pairs 

and the successful reproduction of at least one fledgling chick per pair were set as targets for 2018. 

Lower Rhine area: For this area, we strive for a breeding population in the medium term of 300 pairs whereby 

the living space, which also includes food resources as well as breeding space, could then be almost completely 
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exhausted. The breeding population is spread across four to five larger colonies and one smaller colony. In this 

way, dangers such as predators or diseases are only regionally effective and are no longer a threat to existence. 

If these objectives are fulfilled, the species could be removed from the Red List of breeding birds in NRW (cur-

rently category 3 "vulnerable", Grüneberg et al. 2016). A breeding population of 200 pairs and the successful 

reproduction of at least one fledgling chick per pair were set as targets for 2018. 

Methods 

From raft construction 

The construction of the breeding rafts is simple in principle, yet optimised over the course of the year. The con-

struction of a breeding raft is demonstrated in Fig. 3 in the Appendix: On a float (pontoon), which creates the 

necessary buoyancy, there is a base plate permeable to water (vital for draining rainwater) and a 2-3 cm thick 

sand gravel layer. Shelters (ridge tiles) provide the chicks with protection against sun and rain and a fence with a 

small mesh opening prevents the chicks from falling from the raft. The majority of rafts are only fixed with an 

anchor on the water bed and can rotate as a result. The rafts can be put out both individually or in a group (Fig. 4 

in Appendix). It is vital that only natural soil substrate and no gravel chips are used, which could contribute to 

eggs being damaged. 

Breeding biology assessments 

Every year, the rafts were accessed to record the breeding population and the clutches recorded together with 

the number of eggs on prefabricated charts. Using the subsequent assessments, the clutches were monitored 

(existing, more or less eggs, hatching) and the chicks given rings from Ornithological Station Helgoland. Thanks 

to this individual marking, it is possible to track the future progress of the chicks (death, fledged), so reproduction 

success can be identified (fledgling per pair). The number of controls varied considerably over the years. As a 

general rule, four to six controls were carried out per colony and year. From 1997 to 1999, assessments were 

made daily during the periods of breeding and raising the young and longer observations took place from a cam-

ouflaged tent. It is imperative that the assessments are only carried out in favourable weather conditions (thus 

not in rain, cold or hot weather) to prevent possible damage to eggs or chicks. Furthermore, the assessments 

may not last longer than one hour so the eggs do not cool down and the food supply for the chicks is not inter-

rupted for too long. Comparative studies have demonstrated that even daily assessments did not have any 

negative effects on chick development (Sudmann & Meyer 1999). 

Eight assessments were carried out in the Birgelfeld colony in 2018, along with six for each of the other colonies. 

Other studies 

In some years, further questions were dealt with, making it necessary to use additional methods. For example, 

the eggs were measured using a calliper. For contamination analyses, eggs, from which no chicks were hatch-

ing, were collected but up to seven eggs were also taken from the colony for a random sample. In the process, 
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only eggs from clutches with three eggs were taken, since the Common Tern only very rarely succeeds in raising 

three chicks. The eggs were then studied for pollution by working group P.H. Becker at the Institute of Avian 

Research. 

To determine the condition of the adult birds, electronic scales were placed into the colony to establish the body 

measurements of the adult birds. These were individually marked prior to this using remote colour spraying de-

vices (Sudmann & von Rienen 2000). 

In the case of food biology in particular, intensive observations of feeding rates were made of individually marked 

adult birds and chicks from 1997 to 1999 (Wetzstein 1997, Nelles 2001). The number of feeds per chick and the 

size of the fish eaten were logged in the process. Additionally, the chicks were weighed and the body mass de-

velopment determined. At the same time, parental care was observed and chicks were seen to be adopted by 

different adult birds. 

Results 

Excavating at Birgelfeld 

In the spring of 2015, the first breeding raft was put on to the waters of the excavation site, which was spontane-

ously used by 11 breeding pairs. In 2016, the population rose to 35-37 pairs, so a second raft was put out in 

2017. 49 pairs then bred on both rafts. In 2018, the third raft was introduced (Fig. 1 and Fig. 2 in Appendix) and 

the population now rose to 56 pairs (Fig. 5 in Appendix).  

The breeding density (pairs/m²) was particularly high in 2016 when there was only one raft and it reached a con-

siderably high value of 2.6 pairs/m² (Tab. 1). With the placement of further rafts, the value reduced to less than 

two pairs/m². 

 

Tab. 1: Distribution of breeding pairs 
and breeding density (pairs/m² in 
brackets) on the three rafts from 2015 
to 2018. 

Raft 1 2 3 

size 14 m² 10.8 m² 11.4 m² 

2015 11 (0.79) - - 

2016 36 (2.57) - - 

2017 29 (2.07) 20 (1.85) - 

2018 23 (1.64) 11 (1.02) 22 (1.93) 

 

Reproduction success was very good despite the high breeding density in parts and was at between 1.0 and 1.6 

fledglings/pair (Fig. 5 in Appendix) in each year.  

Clutches were mostly made up of two to three eggs, however there were also an individual four-egg clutch and 

even one five-egg, occupied however by two females (Fig. 7 in Appendix). The average across the 56 clutches 
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from 2018 was 2.6 eggs. Not all of the eggs produced young. The exact hatching rate could not be determined. 

Almost all of the hatched chicks became fledglings (Fig. 8 in Appendix). Only four non-ringed chicks and one 

ringed chick were found dead. 

Lower Rhine area 1 

In 2018, a minimum of 182 Common Tern pairs bred in the Lower Rhine area, with 275 fledglings (Tab. 2). The 

majority of pairs live in the Wesel district with 115 pairs in two colonies and a few individual pairs, followed by 

Kleve district with 56 pairs in one colony and the Borken district with 11-12 pairs also in one colony. With the 

target marks set for 2018, the breeding population rate (200 pairs) was only just missed. In contrast, the desired 

reproduction success (1 fledgling/pair) was clearly exceeded with 1.5 fledglings/pair.  

Tab. 2: Overview of 
the breeding popula-
tion and reproduction 
success in Common 
Tern colonies in the 
Lower Rhine area in 
2018 (* the colony in 
Rhede is overseen by 
Werner Bösing, who 
transfers the data and 
rings the terns him-
self). 

Colony District 
Breeding 

pairs 
Fledglings Ringed 

Fledglings/ 
pair 

Auesee raft WES 27 28 34 1.04 

Diersfordt Angelsee raft 1  WES 42 72 73 1.71 

Diersfordt Angelsee raft 2  WES 40 63 67 1.58 

Diersfordt Hauptsee island WES ~5 0 - 0.00 

Loikum WES 1 1 0 1.00 

Birgelfeld raft 1 KLE 23 32 33 1.39 

Birgelfeld raft 2 KLE 11 17 17 1.55 

Birgelfeld raft 3 KLE 22 42 42 1.91 

Rhede raft BOR 11-12 ≤20 20 ≤1.74 

Total   182-183 275 286 1.5 

 

Discussion 

2018 season 

The 2018 breeding period featured extremely good weather for the Common Tern. Upon the return of the terns 

from their wintering grounds in West Africa (Fig. 10 in Appendix), there was barely any rainfall. Then again, 

phases with maximum daily temperatures exceeding 30 °C continued in the Lower Rhine area only for a few 

days up to a week. As a result, there was barely any loss of chicks caused by the weather and food availability 

was good for the whole season. The Common Terns take advantage of low water levels in the river Rhine and 

intensively fished in the groyne fields for gobies (Monkey goby Neogobius fluviatilis, Round goby N. melanosto-

mus, Bighead goby Ponticola kessleri), which have settled there for several years as an invasive species 

(Borcherding et al. 2013). The favourable environmental conditions have resulted in the most successful Com-

mon Tern season (cf. Tab. 3). Barely any chicks died, meaning that an extremely high reproduction rate was 

achieved. In literature (le Roi 1906, Peitzmeier 1969, Mildenberger 1982), there is no indication that as many 

Common Terns had developed into fledglings than in this year in NRW. At the same time, they match the results 

                                                      
1 Owing to lack of space, only the results from 2018 are shown here. 
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from predictions made by Huntley et al. (2007) that the breeding range of the Common Tern is expanding in the 

course of climate change in central Europe. 

Tab. 3: In 2018, nearly only new 
maximum values were achieved 
for the breeding population and 
fledged chicks. 

 Birgelfeld Before Lower Rhine Before 

Breeding pairs 56 49 183 198 

Fledglings 91 50 275 200 

Fledglings/pair 1.63 1.0 1.50 1.45 

Tagged chicks 92 84 266 250 

 

Wendeln & Becker established that 0.8 fledglings were needed per pair and year to maintain a stable population. 

This value was exceeded in the Birgelfeld colony in every year, so high that it was doubled in 2016. 

Birgelfeld – unique in the Kleve district 

The Birgelfeld colony is currently the only colony of Common Tern in the Kleve district. This district is also the 

only one in NRW in which there are two types of tern breeding, since there is also a special protection project 

being carried out here for the Black Tern (Chlidonias niger; e.g. Vossmeyer & van der Winden 2017).  

The Birgelfeld colony will grow further over the coming years. In the 1990s, there was once a colony in the Kleve 

district on Reeser Meer containing more than 100 breeding pairs at most. Meanwhile, the site was completely 

abandoned as it was subject to heavy predation on eggs and chicks by Yellow-legged Gulls (Larus michahellis). 

Since then, the Birgelfeld colony is able to grow to 100 pairs up to 2024 without further immigration thanks to the 

high reproduction rates, as population models show (Fig. 11 in Appendix). 

The Birgelfeld site has developed into the second largest Common Tern colony in NRW in only four years. For 

this reason, HeidelbergCement has also taken on a great responsibility to protect this species. Currently, how-

ever, it has not succeeded in bringing this huge success in species protection into the public spotlight. Printed 

media and TV productions certainly address the voluntary commitment, yet conceal the contingent of gravel 

companies in this project. Press conferences held by gravel companies on the occasion of new breeding rafts or 

success reports are ignored. In order to rectify this situation, there is a need for intensive media activities by the 

gravel companies. If this is successful, it will serve to improve the protection of the Common Tern as well as the 

image of companies involved in the Kleve district and that of HeidelbergCement. 

From the research station sitting on the water, it is possible to observe the Common Tern at the plant and on the 

breeding rafts using spotting scopes without disturbing the birds in any way whatsoever. Tours could be organ-

ised here to give interested members of the public an insight into the life of this rare species. 

Population development in the Lower Rhine area 

The introduction of breeding rafts allowed the population of approximately 10 breeding pairs to rise to almost 200 

(Fig. 12 in Appendix). In addition to the settlement of their own offspring, there was rapid growth in the popula-

tion in 1992, 1999 and 2003, which is based on the immigration of further individuals - supposedly from the 
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Netherlands (evident from ring findings). The population was further enhanced by this and grew to 165 pairs in 

2003. The breeding population then evened out at ±140 breeding pairs, to then rise once again. At the same 

time, there were various responses from chicks hatched in the Lower Rhine area which had settled in the neigh-

bouring Netherlands as adult birds (Ornithological Station Helgoland by letter).  

This once again confirms that the Common Tern can react very quickly to attractive breeding spaces. If there 

has, however, been no reproduction success as a result of predation, for example, they are swiftly abandoned. 

This has therefore led to a large number of resettlements over the last 20 years (Fig. 6 in Appendix). It would go 

too far here to describe the often well-known reasons for the resettlements. The mobility, however, demonstrated 

that in addition to the occupied colonies, breeding spaces must also be provided as a reserve as is currently the 

case. In the meantime, formed islands are also being occupied now and again in excavation sites (Fig. 12 in 

Appendix), but these are not sustainable for preventing succession since the islands are extremely high-

maintenance. Similarly, there is strong competition here from seagulls which the Common Tern ultimately cannot 

withstand (Fig. 13 in Appendix). 

In the last 30 years, the Common Tern had even survived other problems in addition to the lack of breeding 

space. For example, pollution, most notably of PCB, was particularly high in the 1990s. Approximately 10 % of 

eggs were so highly contaminated that the embryos died (Sudmann & Becker 2004). This proved the Rhine to 

be the most highly contaminated waterway in Germany (Muñoz Cifuentes & Becker 1998). In the meantime, the 

values have reduced to a no longer toxic, yet still high, value. The food supply was always fairly good as a 

whole, even though food availability in many years was too low to successfully raise the young as a result of 

poor weather conditions. This could however be compensated for in subsequent clutches. Normally, chicks grew 

even faster than in a comparable colony on the North Sea coast (Nelles 2001). The first Common Tern started 

laying eggs in the 1990s at the turn of April/May (the earliest time in Germany). The peak for laying came in the 

first half of May but has since shifted by approximately two weeks to the end of May. We have interpreted this as 

a reaction to modified food availability. According to information from colleagues, this development neither oc-

curred on the North Sea coast nor in Bavaria (Bowhuis, Zintl by letter). The end of the 1990s marked the begin-

ning of a phase in which the Common Tern struggled to raise the chicks from their first clutch, whilst a high pro-

portion of the chicks from subsequent clutches became fledglings. At the beginning of the hatching phase, it was 

not possible for the Common Tern to catch enough fish for the chicks. Since the breeding period has changed, 

the chicks from earlier clutches have been successfully raised once again. Unfortunately, there is no fish moni-

toring in the Lower Rhine area that we could correlate with these observations (Borcherding verb.). 

The chicks themselves are able to react variably to an insufficient food supply. Therefore, hungry chicks attempt 

to beg for food from other adult birds. In doing so, they are running the risk of being pecked and, from time to 

time, even killed by them, yet on the other hand have the chance to find parents ready to feed. This is often the 

case when these birds are waiting for their own chicks to hatch. In this phase, the potential for aggression is 

reduced and it can lead to adoption. Since the adopted chicks are older than those still hatching, they have an 
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advantage when feeding and a large proportion manage to fledge. In the case of poor food availability, only the 

healthiest Common Tern chicks will be raised successfully. In such a phase, it is possible to then observe 

"death" and "adoption" in a very small space. We have attempted to illustrate the entire process in a diagram 

(Fig. 9 in Appendix). 

Overall, the conditions in the Lower Rhine must be categorised as extremely favourable for the Common Tern. In 

most years, breeding pairs managed to achieve a high rate of reproduction. Thus, as the breeding space defi-

ciency factor could be compensated using rafts, a stable population could once again grow in the wetlands of the 

river Rhine. Therefore, the species in NRW is no longer classified as "critically endangered" but has simply been 

“vulnerable” since 2008 (Sudmann et al. 2008). 

The importance of inland areas increases 

The population development of the Common Tern is declining in Germany, which is most notably as a result of 

the negative development on the coast. Since the populations in the Baltic Sea have virtually collapsed (Becker 

& Sudmann 1998), there is now a threat of this happening on the North Sea coast (Fig. 14 in Appendix). Pre-

sumably as a result of climate change, shoals of young fish no longer come as close to the coast, meaning that 

the nutritional basis is becoming worse. The Banter See colony at Wilhelmshaven had 700 breeding pairs in 

2018 raising fewer young than the considerably lower population in the Lower Rhine area (Bowhuis by letter). 

Reproduction on the North Sea coast is insufficient, whilst it has been relatively good in inland areas over the 

last few years (Gehrold, Litzkow, Schulze by letter). For this reason, the importance of inland areas is increasing. 

While at the beginning of the 1990s, the proportion of the population in inland areas of the entire population was 

only 6 %, it amounted to approximately 28 % in the period between 2014 and 2016. The population has more 

than tripled from 800 pairs and now sits at more than 2,500 pairs (Fig. 14 in Appendix). 

Think big 

HeidelbergCement's commitment to the protection of the Common Tern cannot be limited to the Lower Rhine 

area but can be extended to virtually every other gravel plant in Germany. As a comparison of the current breed-

ing distribution (Gedeon et al. 2014) to the HeidelbergCement site map shows, the majority of gravel plants are 

located within the Common Tern circulation area (Fig. 15 in Appendix). Here, breeding rafts could contribute to 

further population stabilisation or expansions. In the federal state Saxony, there would also be the possibility of 

breeding range expansion.  

Even on a European level, the population support and improved interlinking of colony sites could be dealt with. 

There is already an initial project for this in the Czech Republic. On Lake Tovačov, several breeding rafts have 

been constructed from concrete in a group, upon which a colony of Common Tern has already settled (Barov 

n.d.). In a similar form, further breeding spaces moving south and west could be created and the various popula-

tions interlinked across Europe. Protection concepts could even be possible, which would range all the way to 

the wintering grounds on the coast of West Africa. 
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HeidelbergCement therefore has fantastic opportunities to be involved in Common Tern protection across Eu-

rope, quite possibly even beyond that. 

Conclusion 

2018 was the best year for the Common Tern in the Lower Rhine since time immemorial. 275 chicks from at 

least 182 breeding pairs became fledglings. As a result, a success story of species protection reached its peak 

for now. At the beginning of the 1980s, the species in North-Rhine - Westphalia was just short of extinction as 

there were no longer any suitable breeding spaces. By using breeding rafts, designed by gravel companies with 

guidance, the remaining population of 10 pairs was able to restabilise at approximately 38. In 1991, we took over 

the project and were able to increase the population to 170-200 pairs between 2016 and 2018. This resulted in 

the species being downgraded on the Red List for NRW from Category 1 (critically endangered) to 3 (vulnera-

ble). The breeding rafts have therefore proven themselves a successful instrument in species protection, which 

we have been able to document using numerous scientific supporting investigations. At the same time, there 

was fantastic collaboration between gravel companies and volunteers in species protection, allowing the decline 

of breeding bird species in NRW to be prevented. Thanks to the commitment of HeidelbergCement, the second 

largest colony in NRW has grown in the Birgelfeld excavation site. Since breeding rafts can also be used in other 

locations, HeidelbergCement also has the opportunity to be involved in protecting this species throughout Ger-

many and even on a European level. 
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Figures 

 

Fig. 1: The three rafts protrude like tiny islands on the water and are easy for Common Tern returning from the win-
tering grounds to identify (1: Raft laid out in 2015, 2: Another raft laid out in 2017, 3: the raft laid out in 2018). Aerial 
photograph: © Google Earth, 17/04/2018. 

 

Fig. 2: View of the three rafts from the bank (1-3 s. fig. 1; Photo © S.R. Sudmann). 
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Fig. 3: The construction of a breeding raft is fairly simple: On the float (1) with the necessary buoyancy required, 
there is a base plate permeable to water (2) and the gravel layer (3). Shelters (4) provide chicks with protection 
against sun and rain and a fence (5) prevents the chicks from falling from the raft. A jetty with climbing assistance 
(6) allows the raft to be accessed for checks. The anchor chain with which the raft is anchored into the water bed 
cannot be seen (Birgelfeld 2018, © S.R. Sudmann). 

 

  

 

Fig. 4: Breeding rafts with wooden floors (top left, 
Auesee) have a lower service life than those with 
metal floors (top right, Diersfordter Waldsee). In the 
years 1997 to 1999, intensive observations were 
made of a group of three breeding rafts (left, Reeser 
Meer, from a camouflaged tent on an observation 
raft; the green weighing boxes can be seen with elec-
tronic scales and bright displays). (Photos © S.R. 
Sudmann) 
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Fig. 5: Population development (columns) and repro-
duction success (line) of Common Tern pairs in the 
Birgelfeld colony. 

 

 

Fig. 6: Position of the colony locations in the Lower Rhine since 1990 and the shifts occurring over the course of 
time. In total, there were 11 different colony sites, four of which are currently occupied. Individual broods and small 
colonies also appeared. Not shown are the colonies located in the south at Rheinberg which were only present for 
one year, a pair that bred for several years near Duisburg, and a pair at Neukirchen-Vluyn (only 2017). An exchange 
with the Netherlands was proven by reading tags. Aerial photograph: © Google Earth 
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Fig. 7: Eggs are laid in shallow hollows scraped by the tern. They are well camouflaged (red markings above left). 
The majority of clutches are made up of 2 or 3 eggs, 4-egg clutches are rare. The 5-egg clutch (bottom right) was the 
first we had discovered in 28 years. However, it was made up of one 2-egg and one 3-egg clutch which had been 
combined by two females, ultimately whereby no chicks had hatched. (Birgelfeld; photos © S.R. Sudmann) 
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Fig. 8: Chick development. Chicks are hatching in an asynchronous manner over a period of 2-3 days so that, at the 
beginning, chicks and eggs are in one nest (top left). The colouring of newborn chicks can vary considerably, alt-
hough the siblings shown at the top right are an extreme example. The down plumage is gradually replaced by the 
juvenile plumage (centre). At the age of 3-4 weeks, the terns become fledglings. (Photo top left Diersfordter Wald-
see, all others Birgelfeld © S.R. Sudmann) 
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Fig. 9: Model used to describe why, in times of poor food availability on a breeding raft, we will also observe intense 
aggression from adult birds towards alien chicks and adoption all at the same time. 
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Fig. 10: Relocation of the Common Tern ringed in the project since 1991 (multiple observations are only displayed 
once (n = 162); source: Institute of Avian Research, Wilhelmshaven / Ornithological Station Helgoland, O. Geiter, 
Version dated 08/08/2018 using the aerial view from Google Earth ©). 

 

Fig. 11: The breeding development of the breeding pairs in the Birgelfeld colony (grey columns) and the predicted 
development as a logarithmic function from the first four years (y = 38.224ln(x) + 6.6643; R² = 0.9436) and calculated 
using the probability of survival and the reproduction rate (for the years 2019-2021 using the values calculated and 
recruitment after three years, for the years 2022-2024 with an anticipated reproduction rate of 1 fledgling/pair). Ac-
cording to both models, 2024 could achieve a breeding population of approximately 100 pairs (population model 
with values from Dittmann et al. 2005, 2007). 
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Fig. 12: Population development of Common Tern in the Lower Rhine from 1951 to 2018 divided into (semi) natural 
breeding spaces and breeding rafts (dates 1951-1990: Mildenberger 1982, Müller 1996; ? = No data available). 
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Fig. 13: Common Tern offspring has since arrived on the islands on Reeser Meer (above) and Diersfordter Waldsee 
(below). The islands on Reeser Meer were only available for one season. The island on Diersfordter Waldsee was 
specially designed for the Common Tern which has also been breeding here for several years. It was then occupied 
by Black-headed Gulls (Larus ridibundus), and later by the Lesser Black-backed Gull (L. fuscus) (Photos © S.R. 
Sudmann) 

 

Fig. 14: Thanks to supporting measures, the population in inland areas in Germany has seen some positive devel-
opment in comparison to populations on the coast, therefore the proportion of the all-German Common Tern popu-
lation is getting larger (data source: DDA (Dachverband Deutscher Avifaunisten e.V. - Federation of German Avi-
faunists), monitoring rare breeding species, B. Gerlach; own analysis). 
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Fig. 15: The Common Tern breeding area in Germany (map left from ADEBAR, Gedeon et al. 2014) is covered in 
large parts by locations of HeidelbergCement gravel works (right). There is therefore great potential to protect the 
Common Tern (dark blue) outside of the Birgelfeld site (red). In Saxony, the current circulation area could be ex-
panded by introducing breeding rafts (blue). 
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