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INTRODUCTION

Mexican islands are known for their high biodiversity 
richness. They are home to many endemic species and 
are important breeding grounds for a variety of birds 
and marine mammals (Aguirre-Muñoz, et al., 2011). 
Unfortunately, these ecosystems are suff ering serious 
impacts resulting from human activity. Exotic species are 
among the main causes of biodiversity loss and ecological 
disequilibrium in many environments (Courchamp, et 
al., 2003). Herbivores, like feral sheep (Ovis aries), have 
caused serious ecological impacts on insular ecosystems. 
In 1869, 100 sheep were introduced to Socorro Island, in 
Revillagigedo National Park, Mexico (Fig. 1) for ranching. 
Over time, they became feral, successfully adapting 
to island conditions (Levin & Moran, 1989; Álvarez-
Cárdenas, et al., 1994; Brattstrom, 2015). In the absence 
of natural predators, the sheep population grew to be about 
5,000 individuals by 1960 (Villa, 1960).  This reduced to 
around 2,000 in 1988 as a result of increased hunting by the 
Mexican Navy (Walter & Levin, 2008), but they became 
the main cause of the island’s poor ecological condition 

(Richards & Brattstrom, 1959; Veitch, 1989). Since their 
introduction, feral sheep have caused huge modifi cations 
to the natural habitat. Erosion rates and loss of vegetation 
caused by the presence of sheep were documented, along 
the southern-central region of the island (León de la Luz, 
et al., 1994; Maya-Delgado, et al., 1994; Rhea, 2000). 
Nearly 30% of the original soil and vegetation on Socorro 
Island was lost due to erosion caused by feral sheep 
(Ortega-Rubio, et al., 1992). Among the most signifi cant 
changes to the original fl oral composition has been an 
increase in the presence of grasses and shrub species, as 
well as a reduction in the area covered by native fl ora. 
Sheep aid the propagation of introduced plant species, 
dispersing seeds in their coat and excrement. The change 
in native vegetation has been observed in every habitat 
that sheep occupied (SEMARNAT, 2004). Another serious 
threat is the feral cat (Felis catus), which have severely 
impacted the island’s bird communities and the endemic 
Socorro tree lizard (Urosaurus auriculatus) (Arnaud, et 
al., 1993; Arnaud, et al., 1994). Together, feral sheep and 
cats are responsible for the extinction in the wild of the 
Socorro dove (Zenaida graysoni) and the Socorro elf owl 
(Micrathene whitneyi graysoni), and pose a serious threat 
to other vulnerable species, such as Townsend’s shearwater 
(Puffi  nus auricularis) (Martinez-Gomez & Jacobsen 
2004). The eradication of feral cats represented another 
serious challenge, as Socorro is a large and complex 
island, and little baseline information was available on the 
distribution and abundance of cats (Arnaud, et al., 1994).  
Fortunately, technologies have been developed on other 
islands of Mexico and the world to achieve the eradication 
of these predators (Bester, et al., 2002; Wood, et al., 2002; 
Algar, et al., 2010; Aguirre-Muñoz, et al., 2011; Luna-
Mendoza, et al., 2011; Parkes, et al., 2014). The successful 
implementation of an eradication campaign of this type is 
essential to determine the basic aspects of the species, the 
impact of the methods applied on the native fauna, and the 
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development of an offi  cial eradication plan (Veitch 1989; 
Arnaud, et al., 1994; Donlan, et al., 2003; Dowding, et al., 
2009).

MATERIALS AND METHODS

Study site
The volcanic Socorro Island is the largest and most 

diverse portion of the Revillagigedo Archipelago, a World 
Heritage site in Mexico that was listed by UNESCO 
in July 2016. It is located in the tropical eastern Pacifi c, 
460 km from the Baja California Peninsula and 700 km 
from Manzanillo, Colima. It has an area of 132 km2 and a 
maximum altitude of 1,040 m (18º 47´ N, 110º 58´ W). Due 
to its remoteness, the island is a strategic point for Mexico’s 
military personnel (40–50 people) situated at a naval base 
located in the southernmost part of the island. Additionally, 
Socorro Island has critical biodiversity signifi cance through 
a high level of endemism, due to its isolated position A 
remarkable number of its native biota are exclusively found 
in this part of the world. Approximately one third of the 
118 species of native vascular plants inhabiting the island 
are endemic. The native fauna is comprised of one endemic 
reptile species and almost 101 species of birds, of which 
eight of the terrestrial birds are endemic (SEMARNAT, 
2004).

Feral sheep eradication
Monitoring: To identify the main areas where sheep 

were distributed, several fl ights (on a Beechcraft Bonanza 
aircraft) were made over the island during October 2005. 
At the same time, Mexican Navy offi  cers conducted land 
surveys on foot and in motorised vehicles (ATV´s).

Aerial hunting: The aerial hunting stage was carried 
out using a single turbine helicopter (model MD369D), 
between April 20 and 29, 2009; supported by a GPS to 
record the fl ight trajectories. Two hunters were shooting 
simultaneously during the fl ight, using semi-automatic 
rifl es and shotguns. All fl ights took place between 07:00 
and 11:00 h, and between 16:00 and 19:00 h; at an average 
speed of 42 km/h and average height of 35 m. 

Judas sheep: During the aerial hunting, 12 live animals 
were captured, to be used as ‘Judas’ sheep (individuals that 
serve to help locate remaining herds; Taylor & Katahira, 
1988). These animals were neutered and fi tted with radio-
telemetry collars (Telenax, Mexico). These Judas sheep 
were deployed back to the sites where they were captured. 

Terrestrial hunting and trapping: From February 
2010 to April 2012, 4–7 experienced hunters carried out 
terrestrial hunting. Each one was equipped with a handheld 
GPS to record their hunting tracks, rifl es (calibre .222, .243 
and .308) with telescopic sights, as well as a 12-gauge 
shotgun with cartridges. Supported by the Judas sheep, it 
was possible to identify sheep herds. Simultaneously, leg-
hold traps (Oneida Victor Soft Catch # 3) and snare traps 
were used on previously identifi ed sheep trails; both types 
of trap were checked daily.

Hunting dogs: for the last stage of the sheep eradication, 
we used two hunting dogs (beagle and foxhound) to track 
down the remaining sheep herds; the dogs were fi tted 
with GPS collars to record their locations and movements 
(Ortiz, et al., 2016a).

Feral cat eradication
Trapping: The eradication method consisted mainly of 

catching cats using leg-hold traps (#1 ½) and lethal traps 
(Conibear Bodygrip traps 10”: Rauzon, 1985; Twyford, 
et al., 2000; Phillips, et al., 2005; Rodríguez, et al., 2006; 

Rauzon, et al., 2008; Luna-Mendoza, et al., 2011). Leg-
hold traps with pads were used in 220 sites over the duration 
of the expedition (21–51 days), baited with a commercial 
cat bait made of seafood, tuna or fried sardine (Brothers, 
1982). Traps were checked daily from 7:00 to 10:00 h. 
Lethal and leg-hold traps were located in sites of diffi  cult 
access, equipped with telemetry systems (ATS, mammal 
trap monitor Series M4000) to determine whether they had 
been activated from a distance (Will, et al., 2010). Once 
cats were captured, these were euthanised by intramuscular 
injection of an anaesthetic and lethal intracardiac injection 
(pentobarbital). As a secondary method, night hunting was 
conducted using .222 calibre rifl es with telescopic sights, 
and lamps (Kohree 80,000 lux: Ortiz, et al., 2016a).

Soil quality assessment
Soil compaction: In 2013, soil penetration resistance 

measurements were taken using a penetrometer (Soil 
Compaction Tester Dickey-john®) within 20 vegetation 
transects (Fig. 1). Sites were categorised as: bare soil 
sites, those with 50% recovered vegetation and those with 
100% recovered vegetation. Additionally, soil compaction 
measures were taken in sites with 100% vegetation 
coverage, not previously disturbed by the sheep (ND = not 
disturbed). Fifty replicates were obtained in each category, 
resulting in a total of 200 measurements. An analysis 
of variance and Tukey’s honest signifi cance test were 
performed to analyse the diff erences among the diff erent 
categories of vegetation cover.

Physicochemical soil parameters: soil samples of 
approximately 1 kg each, were collected from each transect 
at a depth of 0–10 cm: 16 samples were obtained in each one 
of the soil categories (N= 64). Subsequently, the following 
physicochemical parameters were determined: pH and 
electrical conductivity, total nitrogen by the Dumas method 
in a LECO nitrogen analyser; organic matter by the method 
of Walkley-Black; phosphorus by colorimetric reading of 
a spectrophotometer, and calcium and magnesium by the 
EDTA method.

Vegetation recovery assessment 
Field assessment: Prior to eradication, in 2009, 

vegetation data collection was started to obtain a baseline 
scenario of the degraded environment, with the aim of 
making subsequent comparisons possible, and to detect 
signs of recovery after sheep removal. The estimation 
of sheep overgrazing consequences on the island was 
determined by selecting 20 plot sites. Transects of 10 m 
× 100 m were established in the more disturbed areas, to 
identify pioneer species on eroded soils; all plants were 
identifi ed and counted. Plot sites were categorised in: 
forest (six replicates), mixed scrub (six replicates) and 
eroded surface (seven replicates) (León de la Luz, et al., 
1994). The vegetation monitoring continued from 2011 to 
2016. Analysis of variance was performed (rANOVA) to 
analyse diff erences in vegetation cover and in the number 
of species over the years of the study (Ortiz, et al., 2016b).

Normalised Diff erence Vegetation Index (NDVI): To 
identify changes in vegetation cover the photosynthetic 
vegetation vigour of the island was obtained, quantifi ed 
with the Normalized Diff erence Vegetation Index (NDVI).  
Supported with QGIS software, two maps were generated. A 
“pre-eradication” map, created using a QuickBird satellite 
image, dated on May 11, 2008; and a “post-eradication” 
map, generated with a WorldView 2 satellite image, dated 
on May 9, 2013. Finally, the change in vegetation cover 
between the two dates was determined by subtracting 
the 2008 image NDVI raster pixel image values from the 
image of 2013, considering only diff erences exceeding 0.2 
(bare soil).
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Monitoring of native fauna
Socorro Island tree lizard: To evaluate if the vegetation 

recovery was promoting any improvement of native animal 
populations, we monitored the Socorro Island tree lizard, 
during April and October, from 2012 to 2017. Twenty-four 
transects were set up in three diff erent types of habitats 
(eight replicates per habitat type): forest, deciduous 
scrubland and eroded surfaces or areas impacted by sheep 
(León de la Luz, et al., 1994), each measuring 6 m × 100 m 
(Fig. 2). Transects were each visited on three consecutive 
days, between 10:00 and 12:00 h, during two diff erent 
seasons (dry and rainy). Density (D) was estimated 
using the formula: D = (n/2wL), where n is the number 
of individuals recorded, L is the total transect length, 
and w is the width of the transect on each side of the line 
(Gallina & López-González, 2011). A one-way repeated 
measure analysis of variance (rANOVA) was conducted to 
determine diff erences in seasonality and in habitat type on 
tree lizard density, the statistical software R (Version 3.2.2) 
was used for the analysis. 

Terrestrial birds: Terrestrial birds were also monitored, 
using the point-count technique. Six transects were 
established during April and October (two seasons per year) 
from 2012 to 2017 (Fig. 2). The monitoring was carried out 
from 6:30 to 9:30 h and was repeated on three consecutive 
days, during the dry and rainy season, respectively. At 
each site, all birds observed within a radius of 25 m in a 
time span of fi ve minutes were counted. Subsequently, the 

observer moved to the next counting point, located 250 
m away, with a fi ve-minute break before starting the next 
count. The statistical test rANOVA was run to determine 
the eff ect of season and habitat type on the total number 
of birds, plus Student t-tests for paired samples with a 
Bonferroni adjustment, to compare sightings during the 
diff erent seasons.

RESULTS

Sheep eradication
Aerial hunting: a total of 35 fl ight hours was achieved 

in one week during the aerial hunting stage, in which most 
of the island was covered, with an average fl ight time of 
1h 20 min per event; this resulted in removal of 1,257 
individuals. The aerial hunting ceased when sheep became 
diffi  cult to locate, and relatively few animals were being 
shot within a fl ight event. This method was selected due 
to its proven eff ectiveness in achieving rapid eradication 
(Campbell & Donlan, 2005) and was ideal on this island 
owing to its tropical conditions, which allowed the 
carcasses to decompose rapidly.

Ground hunting and trapping: 505 sheep were 
dispatched during the ground hunting stage, which 
comprised a nine-month period of hunting, over two 
years (March 2010–April 2012). Judas sheep were mostly 
eff ective when there were more remaining sheep, due to 
an increased probability of aggregation. Hunting dogs 
were used only at the fi nal stage of eradication to locate 
the last ten remaining animals, which were diffi  cult to 
locate for hunters. A total of 1,762 sheep were dispatched 
from Socorro Island in a three-year eradication campaign 
(Table 1).

Feral cat eradication
By December 2016, 502 cats had been removed, using 

soft leg-hold traps equipped with telemetry transmitters 
and lethal traps (body grip). Traps were placed in more than 
250 sites on the island. Up to that date, there was an eff ort 
of more than 50,000 trap-nights. The success of cat capture 
during the trapping period fl uctuated throughout the year 
(greater catch in January–May, dry season; and lower catch 
in June–October, rainy season). However, a clear trend to 
a smaller population was noted at a multi-year timescale 
(Fig. 3). In general terms, the success of capture is greater 
in the dry season and decreases during the rainy season.  It 
is expected that cat eradication will cease in 2018; if that is 
the case, absence confi rmation monitoring will be carried 
out in 2019.

Soil quality assessment
The results of the soil compaction assessment showed 

that eroded soils were the most compacted and a trend 
towards compaction reduction on areas with recovered 

Fig. 2 Location of transects of Socorro tree lizard (lines) 
and count-points for birds (quadrats).

Year Months Personnel Hunter hours Distance 
(km)

Judas 
sheep

Trap 
nights

Captured 
sheep

Dog 
hours

Sheep 
removed

2009 May 35 (helicopter)  1,257
2010 Mar–Apr 7 1,323 815 53 900 41 - 355

Jul 6 588 460 18 - - - 48
2011 Apr 5 512 433 11 650 8 - 67

Aug–Sep 4 728 644 4 - - - 25
Nov–Dec 4 420 385 - - - 49 8

2012 Apr 4 240 216 - - - - 2
Total 3,811 2,953 86 1,550 49 49 1,762

Table 1 Feral sheep dispatched on Socorro Island.

Ortiz-Alcarez, et al.: Restoration of Socorro Island, Mexico
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vegetation was observed (50% and 100% recovered 
vegetation cover). Transects that retained eroded soils (0% 
vegetation) because of the sheep trampling, showed greater 
penetration resistance (>300 pounds-force per square inch, 
or psi, to 12 inches deep); at sites with 50% and 100% 
recovered vegetation cover, soils were also compacted and 
shallow (100–120 psi to three inches deep) and became 
more compacted at greater depths (300 psi to 24 inches 
deep); at sites with 100% coverage without disturbance 
(ND), the soil showed little variation (230–300 psi until 
21 inches depth), which was in the optimal range for the 
growth of most plants (from 200–400 psi to 24 inches), 
which could be due to the constant, stable conditions. 
Signifi cant diff erences (p < 0.001) were observed among 
sites with 0% and those with 50% and 100% recovered 
vegetation cover. The results of physicochemical analyses 
of soil samples showed increased nutrients: pH values 
remained close to neutral, showing a signifi cant diff erence 
(p < 0.021) between sites without vegetation and 50% 
vegetation cover (results in Ortiz, et al., 2016b). Electrical 
conductivity, which is an indicator of salt presence in soil, 
was also signifi cantly diff erent (p < 0.013) between the 
eroded and 100% vegetation covered sites, although no 
diff erence was observed between eroded soils and those 
that were not disturbed. In the case of total nitrogen, organic 
carbon, phosphorus and calcium, sites with recovered 
vegetation were signifi cantly diff erent (p < 0.001) to those 
with erosion. Both nitrogen and organic carbon doubled, 
while phosphorus and calcium values almost tripled in 
places with increased vegetation cover compared to the 
eroded sites. Meanwhile, magnesium showed signifi cant 
diff erences among the eroded sites (0%, 50%, and 100% 
recovered vegetation cover) and undisturbed sites (100% 
ND; Ortiz, et al. 2016b). The sites that were never 
altered by the presence of sheep exhibited a magnesium 
concentration twice that of disturbed sites.

Vegetation recovery assessment
Calculations (comparison of the images from 2008 and 

2013) showed a diff erence of 1452 ha, which is equivalent 
to vegetation recovery of 11% of the island surface. The 
eastern part of the island was the area with the greatest 
habitat disturbance (Álvarez-Cárdenas, et al., 1994), and 
where the greatest vegetation recovery seemed to have 
occurred within the analysed period. Due to the presence 
of sheep, most of the evaluated sites lacked vegetation, and 
few species were present in 2009 (Fig. 4). Additionally, 
trails made by the sheep were observed to have compacted 
soils. Statistical tests showed signifi cant diff erences from 
2009 to 2013 in the number of species present in the 
eroded sites as well as in percentage cover. It was possible 
to record obvious recovery in all the habitats in 2013, i.e. 
the forest habitat with the highest values, followed by the 
mixed scrub, and then the eroded surface.

Monitoring of native fauna
The results of tree lizard monitoring reveal that the 

population is increasing, taking into consideration both the 
dry and rainy seasons (Fig. 5). Lizard density fl uctuated 
signifi cantly between seasons since the trapping of cats 
started on Socorro Island (p = 0.014). The number of 
birds sighted from 2012 to 2015 also showed signifi cant 
diff erences between seasons (p = 2.2 × 10-4). Although 
population fl uctuation is evident over the years of the 
study, there is an increase of birds in the dry seasons of 
2014 and 2015 (Fig. 6). Signifi cant diff erences were found 
between November 2012 and the rest of the monitoring 
time points (except November 2014). No signifi cant 
diff erences were found between dry seasons during the 
years 2013 to 2015. The most abundant species was the 
Socorro tropical warbler (Setophaga pitiayumi graysoni), 
followed by the Socorro wren (Troglodytes sissonii), and 
the towhee (Pipilo maculatus socorrensis), all of them 
endemic to the island.

Fig. 3 Success of capture of feral cats.

Fig. 4 Increase in vegetation cover (a) and species richness 
(b) on Socorro Island.

Fig. 5 Density of the Socorro tree lizard.
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DISCUSSION

Compared with other islands where goats or sheep have 
been eradicated (Van Vuren, 1992), the Socorro Island feral 
sheep eradication can be considered highly eff ective as it 
was completed in three years, when similar projects have 
taken 3–5 years, and even decades, to conclude (Campbell 
& Donlan, et al., 2005). Moreover, the methods used 
reduced project cost, which was US$ 38/ha, while other 
sheep eradication projects, such as that developed on Santa 
Cruz Island, California, cost US$ 80/ha, due to capture and 
transport of sheep to the continent (Faulkner & Kessler, 
2001).

The capture of cats increases during the dry season 
(January–May) and decreases in the rainy season (June–
October). The results diff er between wet and dry seasons, 
since moist land interferes with the installation of leg-hold 
traps, and dry substrate is unavailable to cover them. Rain 
also compacts and hardens the substrate covering the traps, 
hence restraining their activation. At the same time, another 
key factor that aff ects trapping in the rainy season is the 
higher abundance of land crabs (Gecarcinus planatus), 
which consume the bait placed in traps, or activate traps 
when attempting to reach the bait. The combination of 
lethal traps and telemetry devices is essential during 
trapping in the most remote areas of the island. In this 
way, traps do not have to be checked daily but every fi ve to 
seven days any bait lost to insects (mainly ants) and crabs 
is replenished (Parkes, et al., 2012). 

The changes in soil physicochemical properties on 
Socorro Island seem to be related to the gradual recovery 
of vegetation after the eradication of feral sheep. Prostrate 
Chamaesyce sp. and Erigeron socorrensis have been 
observed to have a great capacity to retain soil. Hyptis 
pectinata and Pteridium caudatum established in high 
densities; in addition to retaining soil, they have generated 
much organic matter. Possibly the most successful species 
to colonise disturbed areas has been Dodonaea viscosa, 
which has a great ability to germinate in eroded soil (Campa-
Molina, 1989), generating organic matter and preventing 
the germination of other species (Castellano & Valone, 
2007). In the absence of trampling, soil aggregate stability 
increases, which enhances permeation, reduces erosion, 
and may promote nutrient accumulation and soil retention 
(Allington & Valone, 2010). As pioneer plants began to 
establish, the ground became less compacted because the 
roots of plants, particularly annual grasses in this instance, 
act as biological perforators, also incorporating organic 
matter into the soil. Once the roots die and shrink, these 
pores are large enough to allow the roots of perennial 
shrubs to penetrate (Sellés, et al., 2012). Greater ease of 
water movement in the soil matrix, coupled with heavy 

rainfall, could be causing leaching and replacing cations 
with H+ ions, acidifying the soil.

Both the results obtained with the NDVI calculation 
and fi eld observations suggested that some pioneer plants 
had the ability to germinate on eroded soils and were 
instrumental in the succession process by providing the 
right conditions for seeds of tree species to germinate. 
The progressive increase in vegetation cover reduces 
soil compaction and restores the biogeochemical cycles 
of essential nutrients, such as nitrogen, phosphorus, 
and calcium, which are essential for the recovery of 
communities and the ecosystem in general, as well as the 
incorporation of carbon on the ground, which is essential 
for the proper functioning of important microbiological 
components. Any change in the habitat that produces 
changes in litter production, soil aeration, or any other 
factor aff ecting microorganisms will be refl ected in 
changes in biogeochemical cycles, such as those of carbon 
and nitrogen (Hartmann, et al., 1997).

We found diff erences in the number of species and 
vegetation cover in the sampling area between 2009 and 
2013. The forests and mixed scrub areas showed the 
greatest recovery, probably favoured by their vegetal 
components and the permanence of seed banks, due to a 
more stable landscape, water availability, and precipitation 
patterns. The endemic tree species recovering were 
Guettarda insularis and Psidium socorrense. The smaller 
number of plant species found in the isolated patches of 
mixed scrub included in large expanses of erosion could 
be due to the steepness of slopes and wind exposure.  
Gravity also makes the permanence of naturally occurring 
soil seed banks diffi  cult. Some species of exotic grasses 
have increased with sheep eradication because they are no 
longer grazed.

The Socorro Island tree lizard was found at higher 
densities in the deciduous scrubland, being less abundant 
in forests at higher altitudes. The results of this particular 
study show that the density of lizards on eroded surfaces 
was as high as 43 individuals/ha after cat abundance was 
reduced, however Galina et al. (1994) reported not having 
observed lizards in these areas. This may be due to a 
gradual recovery of the vegetation resulting from the recent 
eradication of sheep (Ortiz-Alcaraz, et al., 2016a; Ortiz-
Alcaraz, et al., 2016b) and to the sustained trapping of cats 
in these areas. Lizard abundance was slightly higher during 
the rainy season, likely due to greater food availability. As 
the cat eradication programme in the eastern area of the 
island has progressed, the predation pressure of cats on 
the lizard population has decreased. Lizards are a major 
component of the cats’ diet (50% of faecal samples of cats 
analysed contained lizard remains; Arnaud, et al., 1993). 
The vegetation type where the highest number of birds was 
observed was the forest (Ficus-Guettarda-Ilex), especially 
in the highest parts of the island, where the recovery of 
vegetation resulting from the absence of grazing sheep 
has led to greater availability of food and shelter against 
predators (Rodríguez-Estrella, et al., 1994). On the other 
hand, special eff orts have also been made to eradicate cats 
in the forest, aiming to protect the native bird species, such 
as the Townsend´s shearwater (Ratcliff e, et al., 2009).

The plans developed by Veitch (1989), Arnaud, et al. 
(1993) and Parkes, et al. (2012) are all in agreement that 
feral cats can be eradicated using traditional techniques: 
trapping and night hunting. However, the experience on 
the island has shown the importance of using detection 
dogs to locate the remaining cats, either during the day, in 
their dens (placing traps to catch them), or at night, killed 
by hunting (Tortora, 1982; Veitch, 2001), as well as the 
statistical confi rmation of absence (Ramsey, et al., 2011).

Fig. 6 Numbers of birds sighted.

Ortiz-Alcarez, et al.: Restoration of Socorro Island, Mexico
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CONCLUSION

The aerial hunting method proved to be an ideal 
technique for the eradication of sheep from Socorro Island. 
It enabled the eradication team to dispatch a high number of 
animals in a few days of work, while allowing the hunters 
to access diffi  cult terrain.  The use of Judas sheep and 
hunting dogs was crucial for completing the eradication.

Removing the exotic herbivorous species from the 
island is a conservation tool, which is evident in recovery 
of the natural environment. Habitat fragmentation and 
degradation caused by the presence of sheep was evident 
on the island, where the main impact was on vegetation. 
The resistance of native species has been important, not 
only in the relatively rapid recovery of the vegetation 
cover, but also in off ering the possibility of recovering the 
former island vegetation. The results refl ect the important 
role of vegetation in erosion control, both for establishing 
mechanical support due to plant roots in the soil structure 
and in capturing water fl ow and nutrients, providing fresh 
organic matter to the soil and restoring biogeochemical 
cycles and ecosystem processes.

With habitat recovery and progress in the feral 
cat eradication, wildlife recovery is expected as food 
availability and resources for the native species of the 
island gradually increase and predation decreases. Socorro 
Island seems resilient enough to recover over a relatively 
small-time scale, after the removal of the pressures caused 
by exotic mammals.
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