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About 62 miles of atmosphere is all that protects us from space! 



Current State of the World 

ÅBees and other pollinators: 87% decline 

ÅHabitat loss, fragmentation and modification, 
loss of connectivity, agricultural and grazing 
practices, landscaping practices, pesticide use, 
and the introduction of nonnative species  

ÅIntact ecosystems function! 

 
Å (http://www.esa.org/ecoservices/poll/body.poll.scie.decl.html 

 



Dirzo et al.  2014. Defaunation in the Anthropocene. Science. 345:401-406 



Hallman et al. 2017. More than 75 percent decline over 27 years in total flying insect biomass in protected areas. 
PLoS ONE12(10): e0185809.  https://doi.org/10.1371/journal.pone.0185809 

Fig 2. Temporal distribution of insect biomass. Boxplots depict the distribution of insect biomass 
(gram per day) pooled over all traps and catches in each year (n = 1503). Based on our final  
model, the grey line depicts the fitted mean (+95% posterior credible intervals) taking into  
account weather, landscape and habitat effects.  



Current State of the World 

ÅInsects evolved 400 million years ago  

ÅMillions of insect species constitutes ~50% of 
all life on Earth! 

ÅLoss of insect diversity and abundance  

ïLeads to a cascading effect on food webs 

ïDecreases ecosystem function 

ïJeopardizes ecosystem services 

 



Source: https://www.interaction-design.org 



Insect Ecosystem Services 

ÅThe economic value of ecosystem services 
provided by insects is more than $57 billion 
dollars per year (Losey & Vaughan 2006)(~$70 billion in 2017) 

ïSoil and water nutrient recycling 

ïSoil and water improvement (fertilization, aeration, 
cycling of nutrients and managing wastes) 
ÅGround-dwelling invertebrates produce more than $25 

billion worth of topsoil globally per year (2002) 

ïFood resources for other wildlife 

ïWaste management 
ÅBut the above value does not include dead animal and plant 

decomposition (not enough quantitative data) 

 



Insect Ecosystem Services 

ÅInsects act as pest control 
ï$50 million of beneficial insects sold worldwide to 

control pest insects (Vaughan 2002) 

ÅInsects are recreation boosters! 
ïBird, reptile, amphibian, dragonfly, and butterfly 

watching 

ïaƻǎǘ ǎǇŜŎƛŜǎ ōŜƛƴƎ άǿŀǘŎƘŜŘέ ōȅ ŜƴǘƘǳǎƛŀǎǘǎ ǊŜƭȅ 

on insects at some life stage for food, and/or are 

insects! 

 



Insect Ecosystem Services 

ÅInsects provide pollination of both human 

and animal crops  
ï$18-27 billion is the value of insect pollination (Xerces 

2003) 

ïBeetles, flies, wasps, butterflies, moths, ants, and 
bees pollinate  

 

IFAS/UF Buss 



Invertebrate Services Value: Priceless 

ÅHuman lives depend on functioning and intact 
ecosystems, in which invertebrates play a vital role 

ÅάtǊŜǎŜǊǾŀǘƛƻƴ ƻŦ ǿƘƻƭŜ Ƙŀōƛǘŀǘǎ ƛǎ ǳǊƎŜƴǘƭȅ 
ƴŜŜŘŜŘΧǘƻ ŀǾƻƛŘ ŎŀǎŎŀŘƛƴƎ ŜŦŦŜŎǘǎ ƻŦ ǎǇŜŎƛŜǎ 
(co-ύ ŜȄǘƛƴŎǘƛƻƴǎΦέ (Koh et al. 2004) 

ÅWith isolated populations, there are often no source 
populations for re-colonization once a colony has 
been extirpated (Hatfield et al 2015) 

 



{9 CƭƻǊƛŘŀΩǎ Natural Communities 

Å47 unique habitats in South Florida, including: 

ïPine Rockland 

ïRockland Hammock 

ïBeach Dune 

ïMaritime Hammock 

ïMarl Prairie 

ïSlough or Glades Marsh 

ÅEach depends on insects to function! 

 



Pine Rockland Habitat 

ÅMore than 534 endemic species of rare and 
endangered plants 

ÅMore than 50 species of butterflies, including 
federally endangered taxa 

ÅHundreds of moth species 

ÅExtremely rare insects, such as Miami Tiger 
Beetle 

 

Wirth 



Honey bee. Source: Janson Jones  Source: Michael Richardson 



Honey Bee Pollination 

ÅSpanish Needles 

ÅPineland Allamanda 

ÅThistle 

ÅBeautyberry 

ÅLocustberry 

ÅSilver palm 

ÅFirebush 

ÅMANY others 

 


