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Pollinator declines. We’ve all 
heard the phrase, but what does 
it actually mean? I get this ques-

tion all the time, and the answer is 
less straightforward than you might 
think. What evidence is there that 
these so-called “declines” are occur-
ring? And are they occurring every-
where, or only in some areas with 
some particular species? These are the 
topics for our nineteenth “Notes from 
the Lab,” where we highlight “Wide-
spread losses of pollinating insects 
in Britain,” written by Gary Pow-
ney and colleagues and published in 
the journal Nature Communications 
[10:1038 (2019)].

Powney and colleagues’ study 
takes advantage of two fantastic citi-

zen science datasets. Specifically, the 
Bees, Wasps and Ants Recording So-
ciety (BWARS: http://www.bwars.
com/) and the Hoverfly Recording 
Scheme (http://www.hoverfly.org.
uk/). These datasets are comprised of 
pollinator observations by people just 
like you and me for the past several 
decades. The data are observations 
of a particular pollinator species on 
a given day at a given location — in 
the recorder’s backyard, during a 
weekend outing, etc. Though such 
observations may seem trivial on 
their own, a coordinated network of 
those observations is very powerful. 
In fact, if you didn’t already know, 
it’s these citizen science datasets that 
provide some of the best evidence in 

existence that pollinator declines are 
currently occurring. Indeed, it’s often 
not scientists who are recording that 
pollinators are having problems. It’s 
ordinary citizens like you.

For their study, the authors com-
piled all pollinator observations from 
BWARS and the Hoverfly Recording 
Scheme from 1980-2013. Overall, the 
dataset was comprised of 715,392 
pollinator observations from around 
Britain. They then assigned each pol-
linator observation to a 1km2 grid cell, 
corresponding to the predicted move-
ment that an individual pollinator 
would make in the landscape. Thus, 
Powney and colleagues ended up 
with a dataset of 139 bee and 214 hov-
erfly species that either occupied or 
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Bombus hypnorum (Tree Bumblebee): Colonised mainland 
Britain in 2001 where it was recorded in Wiltshire. Since then 
it has been spreading rapidly. Our results suggest this species 
has increased by 17% per year since arrival. 
Photo © Lucy Hulmes

Lasioglossum parvulum (Smooth-gastered Furrow Bee) on 
dandelion. Widely found in southern Britain, where it tends to 
be found visiting Blackthorn flowers in the spring. Our results 
suggest the geographic range of this species has declined by 
40 percent between 1980 and 2013. Photo: Mike Edwards
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didn’t occupy ~12,500 1km2 grid cells 
across Britain each year between 1980 
and 2013. From these data, the au-
thors could determine overall trends 
in grid cell occupancy over time (i.e., 
whether pollinators were being lost 
or gained). In addition, by assessing 
trends among different groups of spe-
cies (e.g., southern vs. northern spe-
cies), they could determine where 
pollinator losses or gains were more 
or less pronounced.

So, what did they find? Was there 
evidence for pollinator declines? 
Yes, the evidence was overwhelming 
and widespread. One third (33%) of 
pollinator species showed signifi-
cantly less grid cell occupancy in 2013 
compared to 1980. In other words, 
there was a significant “decline” in 
the presence of one third of pollinator 

species within the geographic ranges 
occupied by those pollinator species 
over ~3 decades. In total, pollinators 
were estimated to be lost from 2.7 mil-
lion 1km2 grid cells across Britain. 

Wow, those numbers seem big. 
What does that mean on the scale 
of my backyard? On average, the de-
cline outlined above equates to a net 
loss of 11 pollinator species (4 bees 
and 7 hoverflies) in each 1km2 grid 
cell. This equals one pollinator spe-
cies lost in the area equivalent to just 
17 football fields, on average. So, if 
you have a relatively large backyard 
in Britain, chances are you lost a polli-
nator species between 1980 and 2013.

Did declines occur similarly 
across all species? No. Powney and 

colleagues found that species restrict-
ed to northern areas exhibited a 55% 
decline, whereas the decline for spe-
cies restricted to the south was 25%. 

Given this latitudinal pattern, the au-
thors speculate that climate change 
may be contributing to retractions in 
the trailing range edges for pollina-
tors. This latitudinal trend in pollina-
tor declines has been observed previ-
ously in Europe and North America, 
suggesting some generality to the 
pattern, and that climate change is 
impacting pollinators.

When were declines particularly 
pronounced? Interestingly, hover-
flies experienced severe declines 
(and some expansions) throughout 
the 1980-2013 window, while nearly 
all severe bee declines occurred af-
ter 2007. Why patterns for hover-
flies would be different from bees 
is unclear, but may have to do with 
contrasting lifestyles of bees vs. hov-
erflies (e.g., bees are fixed-place for-

Lasioglossum paux-
illum (Lobe-spurred 
Furrow Bee) pictured 

on Cow Parsley. 
Formally a rare spe-
cies that has seen 

widespread increas-
es, our results sug-
gest the geographic 
range of this species 

has shown over a 
five-fold increase 
between 1980 and 

2013. This species is 
now considered an 
important crop pol-
linator in England. 

Photo by 
Steven Falk Panurgus calcaratus (Small Shaggy 

Bee): This species tends to be found in 
heathland habitats in southern England. 
Our results suggest this species has de-
clined by 26% between 1980 and 2013. 
Photo © Steven Falk

Panurgus banksianus (Large Shaggy 
Bee) pictured on hawkbit. Found in 
coastal regions in Southern England 
and Wales, where it can be found nest-
ing along the edges of footpaths. Our 
results suggest the geographic range of 
this species has declined by 54 percent 
between 1980 and 2013. 
Photo by Steven Falk

Bombus ruderarius (Red-shanked 
Carder Bee) pictured on Kidney Vetch.  
Formerly a widespread bumblebee 
species found in much of England and 
Wales, and parts of Scotland. Our results 
estimate that the geographic range of 
this species has declined by 42 percent 
between 1980 and 2013. 
Photo: Steven Falk

Andrena cineraria (Ashy Mining Bee) 
pictured on oil seed rape. Currently a 
widespread species found in large parts 
of England and Wales. An important crop 
pollinator, particularly for oil-seed rape. 
Our results suggest the geographic range 
of this species has shown over a five-fold 
increase between 1980 and 2013. 
Photo by Steven Falk
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Colletes hederae (Ivy Bee) pictured on 
ivy. Colonised mainland Britain in 2001 
where it was recorded in Dorset. Since 
then it has been spreading rapidly. Our 
results suggest the geographic range of 
this species has increased by 16 percent 
per year since arrival. Interestingly, this 
species is relatively new to science, only 
being described in 1993. 
Photo by Steven Falk

Bombus 
pascuorum 

(Common Carder 
Bee): This is 

one of the most 
common species 

of bumblebee 
seen in gardens, 
where it will visit 

a wide range 
of flowers. Our 
results suggest 
this species has 

increased by 82% 
between 1980  

and 2013. 
Photo ©

 Lucy Hulmes

agers, whereas hoverflies move freely 
across the landscape). Furthermore, 
why the most severe bee declines are 
concentrated in years since 2007 war-
rants further investigation.

Which pollinator species were 
most susceptible and what impacts 
might that have on pollination? 
There was a steep decline in bee spe-
cies evenness in 2007, which persisted 
until 2013. To understand what “spe-
cies evenness” is, think of the game 
Monopoly. At the start of the game, 
everyone has the same amount of 
cash — a perfectly even distribution. 

But at the end of the game, some lucky 
soul has most of the cash — a highly 
uneven distribution. Getting back to 
bees, the decline in species evenness 
starting in 2007 suggests two things. 
First, rare bee species were more likely 
than common bee species to be lost, as 
would be predicted since small popu-
lations of Hymenopteran pollinators 
are susceptible to the “diploid male 
vortex” (see October 2018 “Notes 
from the Lab” [ABJ 158(10):1169-1170] 
for an in-depth explanation). Second, 
a wealth of evidence shows that re-
duced diversity of pollinators can 
impact pollination. Thus, reductions 
in bee species evenness (one metric of 
diversity) may be impacting plant re-
production. The authors suggest ad-
ditional studies should test whether 
reductions in pollinator diversity are 
linked to reduced pollination, and I 

couldn’t agree more. This link is of-
ten discussed, but scant data exist to 
make that important connection.

That said, plant reproduction may 
be impacted differently in agricul-
tural vs. natural areas, given Powney 
and colleagues’ results. Specifically, 
the authors found that dominant 
crop pollinators actually increased 
12% in grid cell occupancy, whereas 
most other bee species declined. De-
pending on the efficiency of those 
dominant crop pollinators to crop 
plants vs. wild plants, as well as their 
relative abundance within pollinator 
communities, that could be a good 
thing or a bad thing if you’re a plant 
looking to be pollinated. This topic 
has caught the attention of several re-
searchers lately, so be on the lookout 
for more research on this important 
topic in the coming years.

Until next time, bee well and do 
good work,

Scott McArt
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Andrena 
denticulate (Grey-

banded Mining 
Bee): A species 
seen flying from 

late June to 
September. Our 
results estimate 
that this species 
has declined by 

38% between 1980 
and 2013. 
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