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Rat predation and survival rate of Sooty Tern chicks 

 
In our report “Rat monitoring on the Sooty Tern colonies of Ascension, Island South 
Atlantic” November 2005 we reported on the size of the rat population, the levels of 
predation by rats on adult terns and on their eggs.  We have now collected new data 
that relates to rat predation and the survival of Sooty Terns during the late chick 
phase.  

 
 
 
 
 
 

Summary 
 

The rat, namely Rattus rattus and probably Rattus norvegicus are now the 
principal predators of Sooty Terns Sterna fuscata on Ascension Island.  During 
the October 2005 breeding season, less than three years after feral cats were 
eradicated, rats have filled this predatory niche.  We used rat indices to 
determine the expansion in rat numbers.  The Sooty Tern chick survival rate 
was determined from ring recoveries and by counting carcasses in sample 
quadrats.  At Mars Bay the rat population has expanded five-fold and rats now 
take a higher number of chicks than were previously predated by cats.  In the 
study area rats killed a minimum of 52% and possibly extending to 100% of the 
chicks.  Monitoring of the rat population is crucial for managing this problem.  
If the colony is to survive extensive and continual rat control measures will be 
required. 
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Introduction 
 

Monitoring predation of Sooty Terns Sterna fuscata on Ascension Island, South 

Atlantic commenced in1990.  Since then we have made regular field trips to the 

island to monitor the alien invasive species at the two Sooty Tern colonies.  The feral 

cat Felis catus, myna bird Acridotheres tristis, Mexican Thorn Prosopis juliflora and 

rat Rattus rattus and possibly R. norvegicus are all major threats to the tern colony.  

In April 2004 feral cats were eradicated, one year later a six-fold increase in rat 

numbers was recorded at the Waterside colony, the rat index increased to 18.99 

(Benjamin & Pelembe 2005) from 3.10 rats per 100 trap nights in April 2003 (Hughes 

2003).  In November 2005 a five fold increase in the number of rats trapped was 

recorded at the Mars Bay colony.  This increase occurred despite strenuous rodent 

control measures, 22 bait stations were in operation and 32.5 kg of Rodenticide 

(Sakarat D) bait was used during 2005 at Mars Bay (Williams 2005).  In 2005 we 

observed for the first time severe predation by rats on Sooty Tern chicks.  In the short 

term the Sooty Tern population (182,906 pairs) is sufficiently large to sustain 

predation from hundreds possibly thousands of rats.  Potential for rats to expand 

rapidly following the eradication of feral Cats has been documented.  A rapid 

expansion in rat numbers was observed on Wake Atoll when in 2003/2004 about 170 

cats were removed.  An explosion in the abundance of Pacific rats Rattus exulans 

appeared to be instantaneous with numbers peaking in April 2004 when rat control 

measures were introduced (Rauzoon 2004).  Similarly the removal of feral cats from 

the Orongorongo Valley, near Wellington, New Zealand triggered an immediate 

doubling in rat Rattus rattus numbers.  The removal of feral cats to protect nesting 

Northern Royal Albatrosses Diomedea epomophora sanfordi may have caused 

increased rat abundance and hence loss of Sooty Shearwater Puffinus griseus eggs 

and chicks at Taiaroa Reserve (Lyver, Moller & Robertson 2000).  There is a clear 

correlation and causal link between high level of rat predation, the increase in rat 

population and the eradication of cats.  Climate change and the spread of Mexican 

Thorn may also have contributed to an increase in the rat population.  Over the last 

80 years rainfall on the Island had increased by approximately 50% (Meteorological 

Office, 1998).  During the last 20 years the amount of vegetation has increased as 

Mexican Thorn has spread across the Island.  However, at Mars Bay most of the 

plants were removed in 2002 by staff from the Ascension Island Conservation Office 

thus eliminating Mexican Thorn as one of the main causes of the local growth in rat 

population.  We had insufficient data to quantify the level of rat predation on large 

chicks at the end of our October 2005 field trip.  We therefore sought further facts 
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from the Army Ornithological Society (AOS) who mounted an expedition in February 

2006 to complete a land bird survey on the Island.  As a result of the new data 

obtained from the AOS and information provided by the Ascension Island 

Conservation Office we have been able to quantify the extent of rat predation on 

chicks in one sub-colony.   

 

Description of study site 
Rat predation was seen at the main colony at Waterside and in both the sub-colonies 

at Mars Bay.  We carried out detailed studies of rat predation on Sooty Tern chicks at 

one site in one sub-colony (number 08/2005) at Mars Bay.  This sub-colony had an 

area of 1.13 ha.  A track runs roughly through the middle of this sub-colony in a north 

south direction and divides the sub-colony into two.  In measuring the rate of rat 

predation we collected data only from the west side of this track.  The specific area of 

the study site that we monitored in this sub colony was 0.41 ha and covered 3.6% of 

the total area occupied by breeding Sooty Terns on Ascension Island (Figure 1).  The 

study site was selected because of the high level of rat predation that was visible on 

the ground during the October 2005 field season.  The site is roughly rectangular in 

shape 100 m north to south and 40 m east to west.  This site is well used by breeding 

Sooty Terns and has been occupied each season since the completion of the cat 

eradication programme.  We are very familiar with the location and have surveyed 

the breeding population of birds and measured levels of predation on this site since 

1990.  

Research 
The techniques we adopted were developed in the field.  We became aware of the 

high levels of predation towards the end of our field trip in October 2005 when we 

began finding dead chicks with sections of the back muscles removed consistent with 

rat predation.  Fortunately, the monitoring techniques we had developed over the 

previous 15 years were robust enough to provide much of the data needed to 

quantify the extent of rat predation on chicks.  We had sufficient data to accurately 

identify a sample population and to identify a survey site and to calculate its area.  

We had estimates of the number of nests on the site and were also able to calculate 

the chick population prior to predation commencing.  Most importantly we had 

completed a rat index on the site. 
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Equipment: Garmin 12 Global Positioning System (GPS) receivers were in daily use 

in the field to precisely locate positions.  The field assistants were all trained and 

experienced in the use of this equipment and followed the operating procedures 

specified in our Protocol 2 “Ascension Island GPS Field Work”.  The receivers were 

an invaluable tool in this research as it enabled us to link together the work carried 

out during the October 2005 and February 2006 field trips. 

Methods:  We have no eye witness accounts of rats predating chicks but inspection 

of partly eaten corpses and the high rat population clearly point to rat predation.  Two 

different techniques were used to determine survival rates of large chicks.  Both 

surveys were completed on the same study site but by different survey teams and at 

different times.  The site is not typical of the rat population and care should be taken 

when estimating the overall level of rat predation on chicks from the results at this 

site.  An accurate estimate of the number of chicks in the study was determined from 

egg density and egg survival rates.  Egg survival probability was determined using 

the Mayfield technique.  As in previous years the size of the breeding population was 

determined by measuring the area of the breeding colony and multiplying by the nest 

density.  The area of the colony was measured using GPS and the density was 

determined by measuring a series of quadrats.  We continued with our ringing 

programme and ringed a further thousand Sooty Tern.  We were fortunate in that the 

majority of the birds ringed were chicks on or close to the study site. 

 Predation on ringed chicks:  We ringed chicks on five sites at Mars Bay and used 

two cohorts each of 100 ringed chicks as our sample population.  The two cohorts 

were 20 metres apart and less than 50 metres from the rat hot spot.  This was the 

location where carcasses of dead chicks were first found and where searches for 

rings were most thorough.  To determine the survival level of chicks we collated data 

on all ringed chicks found dead.  We searched the entire site for dead chicks on 

alternative days during the last week of the field trip. There after there was no 

systematic approach and we relied on the good will of other organisations for the 

data.  Some of the sites where ringing had taken place were only partly searched but 

our study site where two hundred chicks were ringed was searched fully or partly on 

11 occasions.  We are grateful to the Ascension Island Conservation office for much 

of this data.  This technique of counting dead ringed birds was also used by the BOU 

expedition to establish the level of cat predation on large Sooty Tern chicks (Ashmole 

1963). 

Counts of carcasses: The second survey technique involved counting carcasses of 

chicks in randomly spaced quadrats and calculating the mean number of dead chicks 

in 1 m².  The mean value was multiplied by the area to obtain the total number of 
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dead chicks.  On 8 February 2006 shortly after all the Sooty Terns had left Mars Bay 

Andrew Bray counted the number of backbones from juveniles in six 2 m radius 

quadrats (Table1).  The death of all these chicks was attributed to rats as evidence 

collected in October 2005 clearly pointed to rat predation as the main cause of 

mortality.  The other possible cause, shortage of food, was investigated and 

discounted as no evidence was found of starvation in October 2005 or in February 

2006. 

Table 1 Summary of quadrat data recorded by Andrew Bray at Mars Bay on 8 

February 2006.  Carcasses of Sooty Tern Sterna fuscata chicks counted in circular 

quadrats of 2 m radius. 

Quadrat Eastings Northings Backbones of tern chicks 

1 0566306 9117458 9 

2 0566302 9117451 5 

3 0566289 9117422 5 

4 0566285 9117423 13 

5 0566301 9117406 3 

6 0566295 9117409 3 

  Mean 6.3333 

 

Table 2 Data used to calculate the number of chicks in the study area in worst and 

best case scenario October 2005.  The area in m² of the study site, sub colony 

08/2005 and the whole colony at Mars Bay is tabulated.  Nest density was 

determined from counting nests in randomly place quadrats.  Figures in bold are the 

source of data used to calculate the number of chicks in the study area. 
Site 

Population Data 
Study Site 

Best case 

Study Site 

Worst case 

Sub Colony 

08/2005 

Mars Bay 

Colony 2005 

Long term means 

for Ascension Is. 

Area occupied 

m² 

4100 4100 11,300 37,600  

Nest density 

per m² 

1.74 1.48 1.90 N=9 1.483111 
N=225 

1.74 
N=3848 

AON 7100 6100 21,500 61,000  

Egg Survival 

Rate 

43% 29% 43% 43% 
N=664 

29% N = 6364 

Nest Days 

No of Chicks 

that hatched 

3100 1800    

No of chicks 

that survived 

to ringing age 

 
2,800 

 
1,600 
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Study Site 

Track to 
Airhead 

Rat 
Hot Spot 

Figure 1 Sketch of study site at Mars Bay, Ascension Island showing the rat hot spot, the six 
quadrats where carcasses were counted and the chick ringing stations. The study site is 
delineated by lines in bold. The grid is based on the WGS 84 reference system. 
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Results 

The total population of breeding Sooty Terns on Ascension during the October 2005 

season was 182,906 pairs, lower 95% CI 173,290 and upper 95% CI 192090 

(Hughes & Bray 2005).  At Mars Bay on 23 October 2005 the colony contained 

61,000 apparently occupied nests (AON) of which 21,500 AON were in the northern 

sub-colony number 08/2005 and 39,500 AON in sub-colony 09/2005 closest to the 

sea.  The rat index on our study site was 34.5 rats per 100 rat nights.  This is twice 

the previous high recorded at Waterside in April 2005 and five times the historical 

level for Mars Bay.  It should be noted that rat indices of this magnitude are low when 

compared with historical records for Green Mountain some 5 km distance (Davies 

1996) but much larger than the 2005 island wide index of 4 rats in 750 trap nights 

(Williams 2005).  The area of the in depth study site where we measured the rat 

predation was approximately 100 x 40 m (0.41 ha) and contained 7100 AONs best 

case approximation and 6100 AON in the worst case.  We used the average nest 

density of (1.483111 per m² N = 225) recorded in October 2005 at Mars Bay to 

calculate the number of nests in the worst case scenario.  For the best case we used 

the long term (15 years) mean nest density of 1.74 per m².  During the period when 

rats were killing chicks we also monitored the survival rates of Sooty Tern eggs.  The 

egg survival rate in sub colony 09/2005 some 400 m from the study area and 100 m 

from the nearest rat hotspot was 43% considerably better than the long term average 

for the Island of 29%.  We used the atypical eggs survival rate of 43% to calculate 

the number of eggs that hatched in our study area in the best case scenario and the 

lower long term mean of 29% for the worst case scenario.  Of the nests in the study 

area 3,100 eggs hatched in the best case scenario and in the worst 1,800 (Table 2).  

Before chicks reach ringing age they suffer predation from Frigates Fregata aquila 

and if they stray from the nest can be pecked to death by neighbouring adult Sooty 

Terns.  Approximately 10% of newly hatched chicks are lost due to these two causes 

before they become prey to rats. 

Results from ringed chicks: The majority of chicks in the sub-colony that contained 

our study site were about three weeks old when ringing commenced.  737 chicks 

were ringed during the period 20 October and 3 November 2005 in sub-colony 

08/2005.  Out of the 737 ringed chicks 200 were ringed in the study site.  100 chicks 

were ringed on 20 October and a further 100 chicks on 22 October 2005.  Searches 

of the study site for carcasses of ringed chicks were made on 3, 5, 7, 9 & 10 

November 2005 and 37 recoveries were found plus one ring from the remainder of 
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the sub-colony.  Searches were made by staff from the conservation office on 

1,10,13,15 & 30 December and 102 rings were found.  The final collection was made 

on 8 February 2006 and two more rings were added making a total of 141 recoveries 

of which 103 were found in the study site.  We inspected fresh carcasses and found 

that flesh had been removed from the back muscles consistent with predation by 

rats.  51 carcasses from the 100 chicks (51%) ringed on 20 October were found and 

52 carcasses were found from the 100 ringed (52%) on 22 October (Table 3).  These 

figures are a conservative estimate of chick survival.  On this site some carcasses of 

ringed chicks must have been missed in the rock strewn nest colony.  
 
Table 3 Sooty Tern Sterna fuscata chicks - Ascension Island, Mars Bay – chicks 
ringed in October & November 2005  Summary of recoveries from chicks predated by 
rats (72 metal/red plastic and a further 69 red plastic without metal rings) 

 
Date rings 
found 

DD65101- 
DD65200 
Close to rat 
colony 

DD65601- 
DD65700 
Close to rat 
colony 

DD65701- 
DD66000 

DD66201- 
DD66300 

DD66401- 
DD66500 
DD66603- 
DD66611 
DD66858- 
DD66900 

Red Rings 
but no 

metal ring 

Numbers 
ringed and 

dates 

100 
20 Oct 05 

100 
22 Oct 05 

296 
24 Oct 05 

100 
27 Oct 05 

89 on 29 Oct 05 
+ 9 on 31 Oct 05 
+ 43 on 03 Nov 

05 

 

Eastings 0566299 0566299 0566339 0566334 0566363  
Northings 9117405 9117414 9117436 9117453 9117413  

       
3 Nov 05 9 11 1 0 0 3 
5 Nov 05 0 0 0 0 0 3 
7 Nov 05 0 0 0 0 0 1 
9 Nov 05 3 3 0 0 0 3 
10 Nov 05 0 0 0 0 0 1 
1 Dec 05 12 9 1 1 6+1 54 
8 or 12 Dec 
10 Dec 
used 

1 3 0 5 0 2 

13 Dec 05 0 0 1 0 0 0 
15 Dec 05 0 1 0 2 0 0 
30 Dec 05 0 0 0 1 0 1 
8 Feb 06 1 0 0 0 0 1 
Sub. Total  
(72) 

26 27 3 9 7  

Add in 
proportion of 
Red Rings 

 
25 

 
25 

 
3 

 
9 

 
7 

 
69 

Total No of 
Chicks killed 
from each 
cohort 

 
51 (51%) 

 
52 (52%) 

 
6 (2%) 

 
18 (18%) 

 
14 (10%) 

Total 
recoveries 

141 chicks 

Location of Large Rat Colony E: 0566306 & N: 9117451 
 

Results from counts of carcasses:  The predation on 8 February 2006 at the study 

site was described by Andrew Bray as carnage.  The average density of carcasses 
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counted was 6.33 per quadrat and the quadrat size was12 .568 m².  The density of 

corpses was thus 0.5039 per m².  The estimate of corpses in the study site was 2066 

(0.5039 x 4100) large chicks.  In the best case scenario this represented 74% of the 

sample population and in the worst case none of the chicks fledged.  This season the 

colony at Mars Bay was deserted one month earlier than expected.  Sooty Terns 

normally start breeding two weeks later at Mars Bay than they do at Waterside and 

they did so again this season.  However, the last Sooty Terns departed Waterside 

during the week ending 12 February 2006 while at Mars Bay all the birds had 

departed by 29 January 2006.  The high levels of rat predation and the early 

departure of the Sooty Terns at Mars Bay is unlikely to be coincidental.  

In summary rats took nearly all the chicks (52% - 100%) in the sample population.  If 

this survival rate for large chicks was representative (which it may not be) then new 

recruits are insufficient to maintain the breeding population. 

 

Conclusion 
We have determined egg/nest survival rate of the Sooty Tern and on going research 

through our ringing and re-trap programme will shortly provide a reliable adult 

survival rate for Sooty Terns on Ascension Island.  Chick survival is the last piece of 

the jig saw in determining a model of Sooty Tern life survival rate.  Predation by rats 

in the Sooty Tern colony is not easy to identify until it reaches catastrophic 

proportions.  Rats are rarely seen; egg predation is difficult to spot and rats seldom 

take adult Sooty Terns.  At the current level of rat population one needs to enter the 

breeding colony and inspect freshly killed carcases of chicks to be convinced of rat 

predation.  Until recently chick survival has been regulated by cat predation and the 

availability of food (Ashmole, 1963 & D. Boyle per coms).  This season rats were the 

dominant regulator.  The level of rat predation on chicks has risen from no records of 

predation to between 52–100% chick mortality in October 2005.  On the study site 

the total number of chicks killed by rats was more than 12% higher that the number 

killed by feral cats 50 years previously.  Sooty Tern chicks are now more likely to be 

predated by rats than they were by feral cats.  It is clear that rat predation on chicks 

is not restricted to the one site we have studied.  At the end of the 2004 season the 

Ascension Island Conservation Office found 30-50 predate juveniles at one of the 

Waterside hot spots.  Mike Bell recommended rat control measures at Waterside 

because rat predation was greater than at Mars Bay (Bell 2005).  On 13 January 

2006 Raymond Benjamin and Darren Roberts collected 400 dead chicks that had 

been predated by rats from the southern sub-colony number 09/2005 at Mars Bay, 

this is another one of our hot spots.  Leaving the Sooty Tern colony to fend for its self 
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is no longer a viable option as it will lead to a sharp decline in abundance.  The 

colony will eventually collapse if the rate of large chick survival in the sample site 

becomes representative.  Rat indices and close monitoring of the Sooty Terns are 

essential for planning a viable management strategy for the colony. 
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