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Sagebrush are a 
Western icon often 
proxy for situations 
fraught with tension, 
but such depictions 
obscure other subtly 
fascinating aspects of 
sagebrush ecology.

Sage or nothing
Sagebrush-obligate 

species — organisms 
requiring sagebrush 

for their life cycle — are numerous. 
According to the University of 
Nevada’s Cooperative Extension 
program, 91 bird species, 88 
mammal species and 45 reptile 
species have been recorded in 
sagebrush habitats, of which 52 are 
likely obligates.
Burrowing owls, greater sage 

grouse, sagebrush voles, pronghorn 
and sagebrush lizards are just a few 
that capture research, industry and 
popular attention.

What about the 
little guys?
Bruce Welch reports arthropods 

(insects, spiders, crustaceans) 
associated with sagebrush are 
astonishingly numerous; 72 spider 
and 237 insect species.
In “Silent Spring” author Rachel 

Carson pondered such lesser-known 
inhabitants: “In the sagebrush lands 
of the West … the natural landscape 
is eloquent of the interplay of forces 
that have created it. It is spread 
before us like the pages of an open 
book in which we can read why the 
land is what it is and why we should 
preserve its integrity. But the pages 
lie unread.”
Indeed, researchers from Utah 

State University point out — the 
“vast sagebrush community is 
thought to harbor equally vast and 
diverse arthropod communities but 
these remain little explored.” 
One such organism recently caught 

my attention. In an area of southeast 
Wyoming resplendent in big sage 
(Artemesia tridentata), I repeatedly 
observed rosy round growths on 
sagebrush leaves. 
I shared a photograph online, 

hoping for an ID, and Canadian 
insect researcher (entomologist), 
Terry Wheeler, surmised the 
mystery organism was a gall 
caused by Cecidomyiidae midges. 
I dug into the scientific literature, 
expecting to find a simple and likely 
dull explanation. What I found was 
anything but.

How galling
In short, a gall is a plant tumor 

comprised of extra cells or overly 
large cells. Although a range of 
organisms, including fungi, viruses 
and nematodes, can cause galls, most 
are stimulated by insects. 
Such galls typically provide food 

and shelter for insect eggs and 
larvae. This tactic is definitely an 
asset — more than 13,000 such 
species are known.
The authors of “Gall-Inducing 

Insects: From Anatomy to 
Biodiversity” state galls have been of 
interest since Pliny the Elder wrote 
in the first century A.D. However, 
scientists did not understand the 
link between galls and insects laying 
their eggs inside host plant tissues 
until the 1600s.
As long as we have pondered 

galls, we have used them. Their 
functional history includes treating 
hemorrhoids, dying hair, for ink 
and as food and jewelry. Modern 
agriculture uses some gall-producing 
species, such as biocontrols, while 
others are significant agricultural 
pests (ex: the Hessian fly, a wheat 
parasite).

Sagebrush galls up close
Initially, determining which of 

thousands of species produced 
“my” galls seemed overwhelming. 
Happily, Ruth Hufbauer at Colorado 
State University has studied the very 
galls I observed. 
They were likely caused by 

Rhopalomyia pomum, a tiny fly 
commonly known as a Sponge Gall 
Midge. Hufbauer describes its 
galls as “globular to lobed, soft and 
spongy, reddish, pale, or green and 
covered in short hairs.” 
She collected and observed these 

galls using methods an interested 
amateur could replicate. 
Collect galls and place each in 

an individual re-sealable plastic 
bag with a moist 2-by-2 centimeter 
square paper towel. Maintain 
moisture at humid but not damp for 
several weeks, until insects begin 
emerging. 
Bugguide.net is a useful online 

insect key, or you can extrapolate 

from Hufbauer’s findings. With one 
exception, all insects emerging from 
an individual gall were either male 
or female. Nearly 40 percent of galls 
produced no insects, 30 percent 
produced some or all midges, and 
another 31 percent produced only 
parasite insects. Larger galls and 
those with lobes produced more 
insects, and larger shrubs yielded 
larger galls.
If you want a close look at 

sagebrush galls, now is the time. 
A study by M. P. Stanford and 
Nancy Huntley found that insects 
on sagebrush are most abundant in 
May, and their numbers decline as 
the season progresses. 

Where have all the 
sage gone?
No surprise — Sponge Gall Midges, 

too, are sagebrush obligates. 
Depending on one plant/plant 
community is a viable life strategy, 
as long as that plant is around. The 
Pacific Northwest Research Station 
(PNRS) reports that “… sagebrush 
ecosystems once encompassed up to 
150 million acres — virtually half of 
the American West.” 
While historically, sagebrush 

covered an area larger than either 
France or Germany, current 
estimates indicate merely 50 percent 
remains. 
Mary Rowland, a biologist at 

PNRS’s La Grande Lab is quoted 
in a 2007 edition of PNRS’s Science 
Findings saying, “Even though you 
can see sagebrush everywhere, 
less than 10 percent of the 
remaining habitat is unspoiled, in 
terms of historical structure and 
composition.” 
According to numerous studies, 

arthropods such as Sponge Gall 
Midges play key roles in sagebrush 
ecosystems. They are fundamental 
parts of food webs, can do 
considerable damage to foliage and 
contribute to pollination and seed 
dispersal. 
This is why entomologists such 

as Stanford and Huntley maintain, 
“… efforts to conserve and restore 
sagebrush steppe require an 
understanding of the associated 
arthropods.”

—
Bethann Garramon Merkle is an award-
winning artist/communicator fascinated 

with science and sustainability whose work 
has been published across North America. 

She produces illustrations that don’t obscure 
how ecosystems work and editorial projects 

that connect readers’ everyday lives to the 
natural world. She also teaches researchers, 
teachers, and the public how to incorporate 

drawing into work and lifestyle. 

DRAWN TO THE WEST

What’s wrong with 
that sagebrush?

Some entomologists argue gall-causing insects, such as the Sponge Gall midge which produces these galls on sagebrush, are the 
most sophisticated insects, because they change how a plant grows to their benefit. 
Illustration by Bethann Garramon Merkle, © 2015
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“Sagebrush are a 
Western icon often 
proxy for situations 
fraught with tension, 
but such depictions 
obscure other subtly 
fascinating aspects of 
sagebrush ecology.”


