
COUNTING THE UNCOUNTED:

Addressing the global insect 
apocalypse with citizen science



Biodiversity driven - Biomass – ecosystem function



The Insect Apocalypse Is Here – The New York Times -

2018

Is the Insect Apocalypse Really Upon Us? The Atlantic 

2019

We have a new global tally of the insect apocalypse. It’s 

alarming. Vox 2019

Top Documentary Films Nature 2019… direct comment 

on Hallmann et al paper

Insect 'apocalypse' in U.S. driven by 50x increase in 

toxic pesticides, 2019 National Geographic

Plummeting insect numbers 'threaten collapse of 

nature’ The Guardian 2019 



FIGURE 1 With almost 1 million described species, insects eclipse all other forms of animal life on Earth, not only in sheer numbers,

diversity, and biomass but also in their importance to functioning ecosystems. A few representatives of that great insect diversity are shown here, as

follows: Top row, left to right: monarch butterfly (Danaus plexippus), violet dropwing dragonfly, (Trithemis annulata), luna moth (Actias luna),

polished lady beetle (Cycloneda munda), snowberry clearwing moth (Hemaris diffinis), jagged ambush bug (Phymata sp.) Second row, left to right:

ruby-tailed wasp (Chrysis sp.), treehopper (Umbelligerus woldai), Uncompahgre fritillary (Boloria acrocnema), eastern firefly (Photinus pyralis),

Third row, left to right: common blue (Polyommatus icarus), wheel bug (Arilus cristatus), festive tiger beetle (Cicindela scutellaris), ants in Laos

(Family Formicidae), rusty patched bumble bee (Bombus affinis); Fourth row, left to right: treehopper (genus Guayaquila), western willowfly

(Doddsia occidentalis), green lacewing (Chrysoperla rufilabris), Delhi Sands flower-loving fly (Rhaphiomidas terminatus), thin-lined calligrapher

(Toxomerus boscii)

Declines in insect abundance and diversity: We know enough

to act now

Matthew L. Forister1 | Emma M. Pelton2 | Scott H. Black2



Bugs Insect Declines to be Tracked by UVic Study

Because it will take many years to spot long-term 
trends, Winchester anticipates the study running 

almost indefinitely. He hopes a hundred years from 
now scientists will ask “who had the foresight to get this 

data?”

Winchester chose Metchosin because many residents are 

interested in environmental conservation, and because it 
gave him an opportunity to collect insects from the 

coastline to the highest altitudes in the municipality. 
Trained citizen-scientist volunteers will be tasked 

with servicing traps.



2018 summary

2018# traps Dates run # of traps # ind

Biomass 

total (g) 

#'s traps 

left to 

sort

# of traps 

left to 

weigh Media UVic del

Trap set 15   

July 6 –

Oct 26 118 0 0 3 1 thesis

Trap sort 162,054

Biomass wts 549.61

RBCM transfer 708 162,054

*6





Figure 1. The total insect biomass (g) for each of the Malaise trap sites 
(n=15) from July 22 to October 26. 2018 collected in Metchosin. Each circle 
size is the relative total biomass (based on 145 traps). The total insect 

biomass (g) varies greatly between sites and is not necessarily correlated 
with elevation. Total insect biomass is the weight of insects in a specific trap 
area.



# of traps Dates Temp data # of traps

# traps 

sorted

# traps 

left to 

sort # ind Biomass Media UVic del

19

May 1 -

Oct 30 19 247 108 139 114,782 TBA CBC

9 voln  I 

DS, 1 HR



DATA MNGE/ANALYSIS



Metchosin Updated Map and Temp profile for Sites 1 and 6



2018 - 2019 Abundance  comparisons

Trap # Sample dates Hym Dip Lep Hem Col Oth Total

6 ( July 6 - July 20) 2018 2074 4988 257 774 627 259 8979

6 ( July 20 -Aug 3) 2018 937 3266 345 521 339 251 5659

6 (July 10-July24) 2019 1834 3171 122 601 816 147 6691

6 (July 24 - Aug 7) 2019 2040 2559 138 431 417 241 5826

1 ( July 6 - July 20) 2018 127 476 248 58 40 97 1046

1 ( July 20 -Aug 3) 2018 153 580 114 24 24 42 937

1 (July 10-July24) 2019 73 204 162 55 34 329 857

1 (July 24 - Aug 7) 2019 132 753 54 113 27 554 1633



Fig. 1. Proposal for a monitoring system. An optimised scheme would maximise phylogenetic, functional, habitat, spatial and temporal coverage with

minimum investment. Standardised sampling would provide primary data, on a first step in the form of abundance and biomass. Individuals would then be

identified to species level whenever possible, with a morphospecies approach or genetics serving as intermediate steps, complementing or even final steps

for non-described species. All these data would feed into a common database, allowing an alert system in real-time.

Summary – Getting ready for 2020 – where are we in the project and what can be 

done to be more efficient?   Start Date:  Trap placement May 1.

VEG PLOTS
MAPPING



1. Micropezidae flies

Three genera and nine species are recorded in BC

In BC, Compsobata jamesi Merritt is restricted to the south coast BUT

Micropeza lateralis was recorded in 2016 in the Pacific Northwest



3. RBCM specimen residues

2. Bee/Wasp species identification 

4. Student summer co-op job  - UVic and Eco Canada

5. CBC filming, extension/demonstration – Suzuki Foundation



Fig. 1  Summary of drivers causing insect decline, and actions needed to stop it

Biodiversity and Conservation (2019) 28:1343–1360Habel et al. 



4.4 | Gardens, homes, and other private
property

Even small patches of habitat are important; the many small

areas available in urban and suburban yards and parks as

well as parking strips could be restored and managed in such

a way that they collectively benefit a great number and vari-

ety of insect species (Hall et al., 2017) and allow for move-

ment of species across landscapes (Crone, Brown, Hodgson,

Lutscher, & Schultz, 2019). Eliminating or minimizing pes-

ticide use in these areas will help both terrestrial and aquatic

insects. Purchasing food grown using organic or sustainable

methods will help foster change in the agricultural sector.

Advocacy is also needed to encourage governments to pro-

tect and restore parks, natural areas, and local waterbodies.

Bee part of the solution – promote 
healthy insect populations

Adopt a Malaise trap


