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Two non-chemical control strategies were evaluated for potential to reduce densities of coqui frogs (Eleutherodactylus coqui) over time.  One strategy 
explored the use of “vegetation management,” the removal of most thick under-story vegetation to eliminate habitat and refugia which supports high 
populations of E. coqui in Hawaii. Surveys found a reduction in frogs within modified plots, increased usage of remaining refugia, and 
immigration/emigration of frogs during evenings and mornings within modified areas. Immigration of frogs would likely be limited to peripheries as size of 
modified areas increase. A separate strategy and study employed the use of artificial retreat and nesting sites constructed of polyvinyl chloride (pvc). For a 
period of 18 months E. coqui were collected from within these artificial refuges and removed from the population. Results indicated an impact of trapping on 
density, found seasonal fluctuations of egg abundance and occupancy within traps, and determined a positive relationship between increased occupancy of 
traps and vegetation. Both strategies impacted densities and suppressed numbers of frogs but if used alone will not meet expectations of those seeking 
eradication of E. coqui from an area. Potential exists for one or both of these methods to be utilized as part of a “system” of strategies to improve efficacy of 
current control methods. 

Impacts of “Vegetation Management” and “Trapping” on Coqui Frog Density and Behavior

Lava Tree State Monument
Habitat modification through vegetation management

Before

During Immediately after

Inmates from Hawaii Community
Correction Center provided labor.

Methods: Both studies were conducted at Lava Tree State Monument and utilized 4- 
night mark-recapture surveys of 20 X 20 m plots to determine densities of frogs and 
treatment effects.  

The “vegetation management” study followed the hand clearing of a large portion of the 
park of invasive vines and shrubs for eventual landscaping with native plants as part of a 
multi-agency project.  Following clearing, plots were installed; fine cinder lava rock was 
spread over one plot to cover larger rocks and exposed roots since it offered potential 
alternate habitat and refuge for E. coqui.  The other cleared plot was left as it was 
following clearing.  A control plot, in which vegetation had not been removed, was also 
surveyed. 

The “trapping” study utilized 1” (2.5 cm) pvc pipes that were about 30.5 cm long and 
outfitted with a tee.  These have been found to be attractive to E. coqui for refuge and as 
nesting sites.  Along 5 transects within a 20 X 20 m plot, 100 pvc refuges were placed 1- 
1.5 m above the ground.  Previous work found E. coqui preferred this height.  These 
refuges were inspected during the day time every 2 weeks for 18 months.  During 
inspections frogs and eggs found inside refuges were collected and removed from the 
park.  Data from inspection occasions included: “trap” numbers  with frogs and/or eggs, 
sex of frogs and number of eggs.  Again, density estimates from 4-night surveys were 
used to determine effects of trapping activities.  

Results/ Discussion: Reducing vegetation available for E. coqui impacted densities 
found during 4-night surveys (Fig. 1).  We found that densities within modified plots were 
reduced by approx 50 (data not shown) to 75 % as compared with a high-density non- 
cleared plot.  E. coqui adapted to lack of vegetation by utilizing rocks and roots as 
refugia.  They also congregated in greater numbers than usual on the remaining 
vegetation.  For example, more than 60 different frogs were caught on a single loulu 
palm tree within one of the modified plots.  The E. coqui also migrated from dense non- 
cleared areas into cleared areas during the evenings.  It is felt that frog migration would 
be limited more to peripheries of cleared areas as clearing area is increased.

“Trapping” of E. coqui removed 770 frogs (5:2 male:female) from a 20 X 20 m area over 
18 months.  Despite migration from surrounding areas into the plot, we found a 
significant shift in nightly capture during 4-night surveys and a change in the ratio 
between the plot exposed to trapping and the control plot (Fig. 2).  We found that 
occupancy of retreats by E. coqui as well as presence of egg clutches (corrected for 
adult occupancy) were seasonally influenced (Figs. 3 & 4).  The fewest eggs were 
produced during winter months and greatest use of retreats was during the hot summer 
months of Aug. and Sept.  Retreat occupancy was found to increase with foliage 
availability (both increasing height as well as total abundance to 3m).  Figure 5 presents 
a regression of total abundance of foliage and total frogs within retreats over 18 months.

Fig. 1.  Total Adult Frogs Captured
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The “Cinder” plot is bordered on two sides by highly populated 
forested areas, which increased migration into the plot in the 
evening as compared with the “Pavillion” plot which had more 
available refuge within it.  The “Cinder” plot also had one large 
loulu palm that frogs gravitated to in great numbers skewing 
results (61 frogs were captured on the palm).

Fig. 3.  Seasonal Fluctuations in 
Abundance of Egg Clutches
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Fig. 4.  Mean Adult E. Coqui Within PVC 
Retreats 
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Fig. 2.  Ratio of Adult Frogs Collected 
During Four-Night Surveys of “Trapped” 
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Fig. 5.  Relationship of Retreat Occupancy 
and Foliage

20

30

40

50

5 10 15

Increasing foliage abundance

To
ta

l f
ro

gs
 c

ap
tu

re
d

Y = 1.44823 + 5.23735X - 0.142084X**2

R-Sq = 86.0 %

Understory vegetation throughout much of 
Hawaii contributes to high densities of coqui. 

Despite clearing, habitat remained that frogs adapted to and utilized for 
protection, perching and retreats.

A tree‘s fronds served 
as refuge for > 60 frogs.

Final conclusions: Both methods employed in our 
studies reduced E. coqui.  However, these reductions 
may not satisfy those primarily desiring great 
reductions in sound levels. This is due to the 
logarithmic nature of decibel measurement, our 
auditory experience of increasing sound pressure and 
the fact that few vocalizing frogs create the perception 
of “loudness” and cause disturbance.  Potentially the 
methods of these studies could be used in concert with 
other control strategies to increase overall efficacy.  
For example, removal of thick vegetation facilitates 
spraying of an area and improves spray coverage.

Cleared study plot with cinder added to reduce refuge sites.

Checking pvc “traps” for coqui amidst dense 
vegetation within the study plot.

Prior to study initiation, greater densities of frogs were found 
in the area where traps were installed; at study conclusion 
the “trapped” plot had fewer  E. coqui. 

Abundance values encompass foliage density and/or volume.  
It is a quantification of foliage from 0-3 m height associated 
with a reference pole placed throughout the plot.   

Retreats often had males guarding eggs when checked and 
were collected with the aid of a bottle brush.

Poster presented at the First International Conference 
on the Coqui Frog, Feb 7-9, 2008, Hilo, HI
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