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Abstract: While commonly employed by the agricultural and horticultural industries, biological control 
has rarely been utilized in herpetological husbandry to treat infectious or parasitic diseases. This case study 
describes the use of the predatory soil mite Stratiolaelaps scimitus to treat parasitic mite infestations in two 
adult inland bearded dragons (Pogona vitticeps). Stratiolaelaps scimitus applied directly to the existing 
terrarium substrate appeared to have eliminated all traces of parasitic mite infestation in both lizards within 
5 days. These results, although preliminary, highlight the potential utility of predatory mites and other 
biological control agents in the husbandry and veterinary management of reptiles in captivity.
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Introduction

Hematophagic and lymphophagic mites are common 
parasites of reptiles in captivity, where they can spread 
rapidly through a collection and be difficult to eradicate 
completely (DeNardo and Wozniak, 1997; Wozniak and 
DeNardo, 2000; Fitzgerald and Vera, 2006; Schilliger et al., 
2013). Current treatments for acariasis in reptiles typically 
rely on the use of chemotherapeutics, the safety of which 
may be questionable or poorly understood (DeNardo and 
Wozniak, 1997; Wozniak and DeNardo, 2000; Fitzger-
ald and Vera, 2006; Schilliger et al., 2013). Mader (1996) 
remarked that a completely safe and effective treatment for 
reptile mites was lacking, illustrating the importance and 
need for novel and innovative strategies for managing this 
disease.

Biological control, the use of  living organisms to combat 
pest species, has widely been used by the agricultural and 
horticultural industries for several decades as an alternative 
to chemical pesticides (Tjamos et al., 1992; Vincent et al., 
2007). Although Rotter (1963) first described using the 
predatory mite Cheyletus eruditus to successfully treat snake 
mite Ophionyssus natricis infestations in captive monitor liz-
ards (Varanus sp.) more than 50 yr ago, the potential for 
biological control in herpetological husbandry has only 
recently received attention (Fitzgerald and Vera, 2006; 
Morel et al., 2013; Schilliger et al., 2013). The following case 
study presents preliminary data and observations on the use 
of  the predatory soil mite Stratiolaelaps scimitus in treating 
parasitic mite infestations in a private lizard collection. Also 
discussed are  the potential advantages that predatory soil 
mites may have over conventional chemotherapeutic treat-
ments as well as the role that biological control can serve in 
the husbandry and veterinary management of reptiles in 
captivity.

Case Report

A sexual pair of adult inland bearded dragons (Pogona 
vitticeps) was acquired by a private keeper in 2007. The 
female (18.3 cm snout–vent length [SVL]; 265 g) was received 
in August 2007 while the male (15.2 cm SVL; 168 g) was 
purchased at a reptile exposition in early December 2007. 
No quarantine period was implemented for the newly 
acquired male, which was immediately introduced into the 
female’s glass terrarium (51 cm × 51 cm × 36 cm [L × W × 
H]). The terrarium was furnished with oak limbs, driftwood, 
virgin cork bark, and rinsed play-sand as substrate.

In late December 2007, approximately 30 days after the 
pair’s introduction, the male became lethargic, lost its 
appetite, and exhibited noticeable weight loss. Upon closer 
physical examination, it was discovered that the male had a 
total of 67 red, parasitic mites (presumptively belonging to 
the family Trombiculidae, although proper taxonomic iden-
tification was not made) embedded beneath the scales on 
his abdomen, upper forelimbs, and gular region as well as 
around the tympanic recesses, eyes, and nostrils. The female 
was also afflicted but had far fewer mites than did the male 
(n = 8) and her appetite, weight, and activity levels remained 
unchanged.

Choosing not to employ conventional permethrin-based 
acaricides, a 1-L culture of approximately 15,000 predatory 
soil mites (Stratiolaelaps scimitus [advertised as Hypoaspis 
miles; see discussion]) was purchased from an online bio-
logical control supplier on 11 January 2008. In preparation 
of their delivery, all terrarium furnishings, except for the 
substrate, were discarded. The sand substrate was slightly 
dampened and the basking light was turned off, reducing the 
ambient temperature within the terrarium to 22°C (71.6°F) 
to prevent the S. scimitus from possibly overheating, as tem-
peratures of 32°C (89.6°F) and above have been shown to 
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disrupt its lifecycle (Wright and Chambers, 1994). The S. 
scimitus arrived packaged within a substrate of moist peat 
and vermiculite, which was then evenly distributed atop the 
sand substrate in the terrarium, forming a layer 0.6–1.3 cm 
deep. The substrate was gently misted twice daily to main-
tain its moisture. Both P. vitticeps were maintained atop 
this substrate for the duration of their treatment and were 
inspected daily for progress and changes in physical condi-
tion.

Immediately after the culture’s introduction to the 
terrarium, S. scimitus could be seen active on the surface of 
the substrate. After 24 h, there was an 18% reduction in the 
number of parasitic mites on the male P. vitticeps and the 
female no longer showed signs of infestation. After 48 h, 
only five mites remained on the male, which were completely 
eradicated by the fifth day. By this time, both animals were 
feeding normally on mixed greens and crickets, even in the 
absence of a basking lamp.

On 22 January 2008, only six live S. scimitus were 
seen active on the substrate; by 24 January 2008, no live  
S. scimitus could be detected and were presumed to have 
died off  in the absence of available prey. No signs of bodily 
injury or irritation from the S. scimitus were found on either 
lizard and, after nearly a month free of infestation, both 
P. vitticeps were transferred to a larger terrarium with new 
substrate and furnishings on 22 February 2008. Feeding 
patterns, activity, and general behavior in both animals con-
tinued to remain normal, and no recurrences of acariasis 
have occurred.

Discussion

Given its polyphagus predatory diet and widespread 
availability, S. scimitus makes an ideal candidate for testing 
the utility of biological control agents in herpetological hus-
bandry. While the small sample size (n = 2) and lack of a 
control in the present study are limiting, and further testing 
involving a targeted parasite species, larger sample sizes, and 
multiple lizard species are needed, it appears that S. scimitus 
can safely be used as a treatment for parasitic mite infesta-
tions in captive lizards. When compared to current treat-
ments for acariasis in reptiles, predatory soil mites such as  
S. scimitus may offer many advantages over chemotherapeu-
tics and deserve further exploration.

Stratiolaelaps scimitus is widely cultured within the agri-
cultural industries of North America, South America, 
Europe, and Australia for controlling a myriad of inver-
tebrate plant and fungal pests including sciarid fly larvae 
(Lind and Chambers, 1993; Wright and Chambers, 1994; Ali 
et al., 1999; Cabrera et al., 2005; Freire et al., 2007; Castilho 
et al., 2009), enchytraeid oligochaetes (Cabrera et al., 
2005), acarid mites (Wright and Chambers, 1994; Cabrera 
et al., 2005), phytoseiid mites (Messelink and van Holstein-
Saj, 2011), and dermanyssid mites (Lesna et al., 2012; 
Tuovinen, 2013). Cultures of S. scimitus are available year-
round through many biological control suppliers, although 
they are commonly advertised under the junior synonym 
Hypoaspis miles. Cultures of S. scimitus are comparably 
priced to commercially available chemotherapeutics such as 
aerosolized permethrin sprays; smaller cultures, which are 
probably more appropriate for single applications than the 
size chosen for this study, are also available. Alternatively, 
S. scimitus can also be cultured in the laboratory (Wright 

and Chambers, 1994; Steiner et al., 1999; Freire and de 
Moraes, 2007), making it possible for veterinary clinics, 
zoos, and possibly even reptile dealers and large-scale breed-
ers to maintain their own colonies for episodic treatment of 
infected individuals; the practicality of doing so, however, 
remains to be seen.

Safety and toxicity are important factors to consider when 
developing and selecting treatments for any clinical disease. 
Because several acaricides have shown some levels of toxicity 
in reptiles (Boyer, 1992, 1995; Mader, 1996; DeNardo and 
Wozniak, 1997; Wozniak and DeNardo, 2000; Burridge et 
al., 2002; Fitzgerald and Vera, 2006), and the safety and 
long-term health effects of others have yet to be studied 
(Fitzgerald and Vera, 2006), one of the most appealing 
aspects of S. scimitus is its apparent lack of toxicity or dan-
ger to the patient. Neither lizard in this study exhibited signs 
of discomfort, irritation, or physical damage caused by the 
predatory mites, and it seems that once their food supply 
disappeared, the S. scimitus simply died off.

With allegedly 15,000 adult S. scimitus in the culture, a 
perplexing question raised is why did it take several days for 
only 70 parasitic mites to be consumed? Several factors may 
have been responsible. First, shipping live mites to the 
mid-Atlantic United States (Baltimore, Maryland) in a non-
insulated cardboard box during subfreezing weather in Jan-
uary might have killed off  a large number of the S. scimitus, 
resulting in a dramatically reduced final count. Although 
Wright and Chambers (1994) noted that adult S. scimitus 
can survive exposure to temperatures of 10°C (50°F) in the 
laboratory, it is unknown how low a threshold they can 
withstand and whether subfreezing temperatures are lethal. 
Given that newly emerged adult S. scimitus can survive an 
average of 24 days without ever feeding (Wright and Cham-
bers, 1994), and the fact that all S. scimitus in the present 
study appeared to have died off  within 2 wk of their receipt, 
the author speculates that the culture received was not 
healthy or the predatory mites’ environmental needs (i.e., 
temperature, humidity) were not properly met. It is also 
plausible that most of the remaining S. scimitus took advan-
tage of the food source that came premixed in with the peat 
and vermiculite substrate rather than the mites on the liz-
ards. This food source, unidentified by the supplier but 
probably the flour mite (Acarus siro) given its common usage 
in S. scimitus culturing (Wright and Chambers, 1994), may 
have been more abundant, accessible, and of a more-appro-
priate size for the S. scimitus than were the parasitic mites 
living on the lizards, up off  of the substrate.

In their discussion of treatments for acariasis in reptiles, 
Fitzgerald and Vera (2006) stressed that “any treatment 
plan that only deals with mites on the host and not the sur-
rounding environment is doomed to failure.” At less than  
1 mm in length as adults, another benefit of  S. scimitus is 
that they are capable of  penetrating narrow cracks, holes, 
and fissures in wood and rock that may harbor parasitic 
mite eggs, larvae, nymphs, or adults. Therefore, even though 
terrarium furnishings were removed during treatment in the 
present study, such removal and subsequent disinfection 
may not be necessary with S. scimitus applications. Although 
it was not tested in the present study, care should be taken 
not to introduce S. scimitus to reptile enclosures that have 
been treated in the past with acaricides or insecticides, such 
as permethrin sprays, as residues from chemical agents may 
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prove lethal to S. scimitus or reduce their efficacy (Cabrera 
et al., 2004).

Unlike many chemotherapeutic treatments that require 
multiple applications spaced out over several weeks or 
months due to their inability to target all mite life stages 
(DeNardo and Wozniak, 1997), it is possible, given their 
very catholic predatory diets which include the eggs, larvae, 
and adults of many invertebrate species including mites 
(Wright and Chambers, 1994; Enkegaard et al., 1997; 
Cabrera et al., 2005), that S. scimitus is capable of feeding 
on all life stages of mites. Moreover, the 142 day longevity 
of adult S. scimitus when in the presence of food (Wright 
and Chambers, 1994) would eliminate the need for repeated 
applications.

Given the devastating effects that exotic species can have 
on natural environments, the potential invasibility of a 
species must be heavily scrutinized whenever considering 
biological control as a treatment option. Concerns about the 
invasibility of S. scimitus can be dismissed, as the species has 
a Pan-Holarctic distribution (Walter and Campbell, 2003) 
and has been extensively used by the agricultural industry 
throughout this region for decades.

In addition to feeding on parasitic lizard mites, S. scim-
itus may also show similar effectiveness against other pest 
species known to affect captive reptiles, particularly the 
snake mite (Ophionyssus natricis). Many private reptile 
keepers have already experimented with S. scimitus in this 
capacity and have reported favorable results (Moser, per-
sonal communication), and some online biological control 
suppliers now market S. scimitus specifically for this pur-
pose (Fitzgerald and Vera, 2006). Additionally, given its 
ability to feed on dipteran larvae of  several species (Lind 
and Chambers, 1993; Wright and Chambers, 1994; Ali 
et al., 1999; Cabrera et al., 2005; Castilho et al., 2009; Freire 
et al., 2007), S. scimitus might also prove effective in con-
trolling humpback (or ‘drain’ fly [Phoridae]) infestations in 
reptile collections, particularly those featuring enclosures 
with natural substrates.

A few authors have recently commented on some possible 
shortcomings of S. scimitus when used for treating acariasis 
in herpetological collections, selecting instead another pred-
atory mite species, C. eruditus, as a more-appropriate candi-
date due to its tolerance of more reptile-appropriate thermal 
conditions (Morel et al., 2013; Schilliger et al., 2013). Never-
theless, the preliminary results of the present case report and 
those of Schilliger et al. (2013) are encouraging and necessi-
tate further experimentation with predatory mites as an 
alternative to chemotherapeutic acaricides. Moreover, they 
highlight the potential role that biological control can play 
in the husbandry and veterinary management of reptiles in 
captivity.

Acknowledgments: I would like to thank Scott Moser for 
sharing personal data and observations and for assistance 
with this research; Megan Baumer, Robert Olley, and Ben 
Aller for providing literature; and James B. Murphy for his 
support. Three reviewers provided useful comments on an 
earlier draft of this manuscript.

Literature Cited

Ali O, Dunne R, Brennan P. 1999. Effectiveness of the predatory 
mite Hypoaspis miles (Acari: Mesostigmata: Hypoaspidae) in 

conjunction with pesticides for control of the mushroom fly 
Lycoriella solani (Diptera: Sciaridae). Exp Appl Acarol, 
23(1):65–77.

Boyer DM. 1992. Adverse ivermectin reaction in the prehen-
sile-tailed skink, Corucia zebrata. Bull Assoc Reptil Amphib 
Vet, 2(2):6.

Boyer DM. 1995. Snake mite (Ophionyssus natricis) eradication 
utilizing permectrin spray. Bull Assoc Reptil Amphib Vet, 
5(1):4–5.

Burridge MJ, Peter TF, Allen SA, Mahan SM. 2002. Evaluation 
of safety and efficacy of acaricides for control of the African 
tortoise tick (Amblyomma marmoreum) on leopard tortoises 
(Geochelone pardalis). J Zoo Wildl Med, 33(1):52–57.

Cabrera AR, Cloyd RA, Zaborski ER. 2004. Effects of 
greenhouse pesticides on the soil-dwelling predatory mite 
Stratiolaelaps scimitus (Acari: Mesostigmata: Laelapidae) 
under laboratory conditions. J Econom Entomol, 97(3):793–
799.

Cabrera AR, Cloyd RA, Zaborski ER. 2005. Development and 
reproduction of Stratiolaelaps scimitus (Acari: Laelapidae) 
with fungus gnat larvae (Diptera: Sciaridae), potworms 
(Oligochaeta: Enchytraeidae) or Sancassania aff. Sphaero-
gaster (Acari: Acaridae) as the sole food source. Exper Appl 
Acarol, 36(1/2):71–81.

Castilho RC, de Moraes GJ, Silva ES, Freire RAP, Da Eira FC. 
2009. The predatory mite Stratiolaelaps scimitus as a control 
agent of the fungus gnat Bradysia matogrossensis in commer-
cial production of the mushroom Agaricus bisporus. Int J 
Pest Manag, 55(3):181–185.

DeNardo D, Wozniak EJ. 1997. Understanding the snake mite 
and current therapies for its control. Proc ARAV, 1997:137–
147.

Enkegaard A, Sardar MA, Brodsgaard HF. 1997. The 
predatory mite Hypoaspis miles: biological and demographic 
characteristics on two prey species, the mushroom sciarid fly, 
Lycoriella solani, and the mould mite, Tyrophagus putrescen-
tiae. Entomol Exp Appl, 82(2):135–146.

Fitzgerald KT, Vera R. 2006. Acariasis. In Mader DR (ed): 
Reptile Medicine and Surgery. Saunders Elsevier, St. Louis, 
MO:720–738.

Freire RAP, de Moraes GJ 2007. Mass production of the 
predatory mite Stratiolaelaps scimitus (Womersley) (Acari: 
Laelapidae). Syst Appl Acarol, 12(2):117–119.

Freire RAP, de Moraes GJ, Silva ES, Vaz AC, Castilho RC. 
2007. Biological control of Bradysia matogrossensis (Diptera: 
Sciaridae) in mushroom cultivation with predatory mites. 
Exp Appl Acarol, 42(2):87–93.

Lesna I, Sabelis MW, van Niekerk TGCM, Komdeur J. 2012. 
Laboratory tests for controlling poultry red mites (Derma-
nyssus gallinae) with predatory mites in small “laying hen” 
cages. Exp Appl Acarol, 58(4):371–383.

Lind R, Chambers R. 1993. A new predatory mite for mush-
room pest control. HDC Project News, 8(3):4.

Mader DM. 1996. Acariasis. In Mader DM (ed): Reptile Medicine 
and Surgery. WB Saunders, Philadelphia, PA:341–346.

Messelink GJ, van Holstein-Saj R. 2011. Generalist predator 
Stratiolaelaps scimitus hampers establishment of the bulb 
scale mite predator Neoseiulus barkeri in Hippeastrum. Proc 
Netherl Entomol Soc, 22:67–73.

Morel D, Royer R, Aplin C. 2013. A new green approach to 
eliminating snake mites. Practical Reptil Keep, February 
2013:12–13.

Rotter J. 1963. Die Warane. A. Ziemsen Verlag, Wittenburg, 
Germany. 



Volume 25, No. 1–2, 2015� Journal of Herpetological Medicine and Surgery 27

Schilliger LH, Morel D, Bonwitt JH, Marquis O. 2013. 
Cheyletus eruditus (Taurrus®): An effective candidate for the 
biological control of the snake mite (Ophionyssus natricis). J 
Zoo Wildl Med, 44(3):654–659.

Steiner M, Goodwin S, Wellham TA. 1999. A simplified rearing 
method for Stratiolaelaps miles (Acari: Laelapidae). Bull Int 
Org Biol Integr Contr Noxious Anim Plant: West Palaearctic 
Regional Section, 22(1):241–242.

Tjamos EC, Papavizas GC, Cook RJ (eds). 1992. Biological 
Control of Plant Diseases: Progress and Challenges for the 
Future. Plenum Press, NY. 

Tuovinen T. 2013. Predatory Mites against the Poultry Red 
Mite. Nordic Poultry Conference 2013 November 6–8. MTT 
Agrifood Research Finland, Helsinki. 32 p.

Vincent C, Goettel MS, Lazarovits G (eds). 2007. Biological 
Control: A Global Perspective: Case Studies from Around 
the World. CAB International, Oxfordshire, UK. 

Walter DE, Campbell NJH. 2003. Exotic vs. endemic biocontrol 
agents: would the real Stratiolaelaps miles (Berlese) (Acai: 
Mesostigmata: Laelapidae), please stand up? Biol Contr, 
26(3):253–269.

Wozniak EJ, DeNardo DF. 2000. The biology, clinical signifi-
cance and control of the common snake mite, Ophionyssus 
natricis in captive reptiles. J Herpetol Med Surg, 10(3):4–10.

Wright EM, Chambers RJ. 1994. The biology of the predatory 
mite Hypoaspis miles (Acari: Laelapidae), a potential biolog-
ical control agent of Bradysia paupera (Dipt.: Sciaridae). 
Entomophaga, 39(2):225–235.


