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Intro:
There’s a ditch full of goldenrod outside of my window. During the COVID
lockdown in the summer of 2020, I was in the habit of walking very slowly along
the goldenrod ditch every morning, observing the many different insects that
were buzzing around it–creatures I hadn’t properly seen until we were forced to
slow down. More than 115 species of butterflies and moths and 11 native bees
depend on goldenrod flowers, and immature stages of 40 insects specialize in
solidago species. 140 insects might be spawning, slurping, hunting, hiding or
buzzing around a single goldenrod plant at any one time.
Goldenrod Transect is a replica of one goldenrod plant that I pulled from the
ditch outside of my window. I scaled the plant up by a factor of four because
enlarging something helps me think about visibility. Field biologists sometimes use
a long measuring tape to make a “transect” of their research site. They stretch it
across a field or forest floor and count whatever they are studying as they walk
along its length to set a baseline number of what’s out there.
I’ll walk along this goldenrod transect–from the roots up to the stalk–and relate
lessons about relationships that I’ve observed from watching and learning about
the interactions between many species of insects and goldenrod. I’ll be
accompanied by a chorus of drones (thank you to everyone in the audience
who’s taken a harmonica) so we get thje feeling of all of the sentient buzzing in
the background. And I’ve included some earworms so the stories might stick
with us.
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Southern corn rootworm AKA spotted cucumber beetle
Hey roots, don’t take it bad, those hungry larva will soon be beetles
Adult cucumber beetles lay eggs in the soil under many types of plants and the
larva, which look like large yellow worms, feed on the roots of emerging plants.
Goldenrod is a rhizome, which means that it spreads via a vast, tangled
underground root system. This little shoot here is connected to the bigger plant.
It’s a clone of the bigger plant, actually. The plants spread in clumps, and the
corn rootworm eats the roots–but only until it matures into its adult beetle form.
The adults look like yellow and black ladybugs, and they eat plants in the melon
family. They have a gut bacteria that gets into the vascular system of melon
plants and multiplies in the sap, causing the plant to wilt and die.
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Goldenrod Gall Fly
The female gall fly lays an egg on the stem when it’s quite small. 10 days later
that egg hatches and the larva says…
When I wake up, well you know I’m gonna chew, I’m gonna chew my way right
through this little stem
As a larva, my hormones will puff it up, I’ll make antifreeze and chill all winter
long
Next summer as a winged adult I’ll tunnel back out of this gall
So, actually, this fly isn’t going anywhere. It spends its whole life on the
goldenrod plant. BUT, there are distinct species of this fly which are specific to
different species of goldenrod. They might only lay their eggs on Canada
goldenrod, late goldenrod (S. altissima), or giant goldenrod (S. gigantea). They
“taste” the plant with chemical sensors in their legs and antenna before laying
their eggs at the very tip of an emerging shoot, and the cycle begins again.
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Goldenrod gall moth
Lives a very similar life to the goldenrod gall fly, unless it’s eaten by a bird or
parasitized by an Ichnumean wasp, which attacks the larval stages of
homotabalous insects--those like the goldenrod gall moth and fly that have four
life stages: egg, larva, pupa, and imago.
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Eurytoma gigantea
Eurotoma gigantea is a type of ichnumean wasp. This family of wasps don’t
sting. Instead, the female eurytoma gigantea wasp inserts her long ovipositor
through, that’s the pointy part where other wasps have their stingers, through
the outer wall of the gall created by the moth or fly. She deposits an egg in the
chamber where larva lives. When the egg hatches the wasp larva devours the
fly larva is going to
EAT IT, EAT IT, EAT IT, EAT IT, You know you gotta feed so eat it….
After it consumes the fly or moth larva, the WASP pupates and exits through the
tunnel the other insect already built.
Note: Size does matter. The bigger the gall, the safer the larva because the
wasp’s ovipositer is only so long...it can’t pierce through the thick wall and lay
the egg inside.
Our house..in the middle of the stem--Other buddies that feed on larva or use
these empty galls as homes are different species of spiders, bees, ants, beetles
like the tumbling flower beetle and
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Thrips thrips, ba-da-da-da-da, thrips thrips
Thrips are minute slender insects (there are 6,000 different kinds) with fringed
wings and unique asymmetrical mouthparts that feed mostly on plants by
puncturing and sucking up the contents.
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Spittlebug
1-2-3-4 come on baby slurp my xylem 5-6 spittlebugs!
Spittlebugs are tiny insects with bee-like stripes that jump or fly between plants.
They lay their eggs in the ground and nymphs crawl up the stem and slurp up
the xylem flow--that’s plant juice. They feed in groups and the plant juice forms
a bubbly “spittle” around them which confuses predators and keeps them safe.
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Praying mantis
Have you ever seen those hard lumps of foam in the flowerbed? Mantis egg
cases.
Baby ma-a-a-a-antis praying ma-a-a-a-antis they emerge just like little adults,
1/10 of the size of mama ma-a-a-a-antis and they are FA-A-A-A-A-A-AMISHED.
They eat everything in sight. They eat each other.
And the Chinese ma-a-a-a-antis have even been known to eat small mammals
and hummingbirds.

16

17

Tarnished plant bug
Talkin’ bout my generation these bugs aren’t much to look at. They remind me
of tiny cockroaches. They’re super small, small like aphids, and they just suck
plants dry. They can cause a lot of damage, mangled growth, brown spots and
the like. But they are PROLIFIC--up to three generations can reproduce every
year.
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Speaking of aphids, Goldenrod Aphids are tiny red bugs like a blister in the sun.
They truly are little vampires, they are swollen with xylem juice. They barely
move, so they are easy food for other insects, which often lay their eggs next to
aphids so that the newly hatched larva have something to eat. Ants actually
farm these aphids. They pick the biggest and best, tend to them and protect
them from predators like ladybugs.
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Ladybugs are the champions, my friends. Not only are they memorable with
their little red round bodies and black spots, they eat aphids, mealybugs, spider
mites, potato and corn pests and many other “soft-scale” insects that threaten
human agriculture da da da da da da da da da da its a ladybug world you
know
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Lacewings
Lacewings flying at the break of dawn
These little green aliens have large, delicate, lacy wings and huge golden moon
eyes.
Have you ever been fly fishing? Those “flies” made out of feathers and fishhooks
are supposed to look like lacewings, which trout love to snack on. They are
probably easy to catch because, despite their oversized wings, lacewings aren’t
strong fliers.
They lay their eggs at the top of a hairlike stalk that is about ½ inch long. This is
supposed to reduce cannibalism of the eggs by their larva siblings, which have
ferocious curved mandibles. Larval lacewings eat the eggs and larva of many
soft-bodied insects like aphids and caterpillars and adults eat nectar, pollen and
honeydew.
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Red headed bush cricket / handsome trig
Float like a butterfly sting like a bee….OK, this one is gorgeous--the greatest of all
crickets. It’s tiny with a bright red head, a black body and pale yellow legs. No
other ricket looks like this. Look for them about 4 feet off the ground on the taller
species of goldenrod. They’re small, and have little “palps” at the front of their
heads that look like boxing gloves, and they get punchy when they’re excited.
Males position themselves in the curled up leaf that amplifies its courtship
“chirp”. The male will offer the female a “gift” during courtship, and if she
doesn’t accept he eats her.
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Black Blister Beetle
Who let the beetles in?
Black blister beetle. The larva are called triungulans, and they sometimes hitch a
ride on the backs of bees that are visiting goldenrod nests back to the hive,
where they eat the brood. Here’s how it works: the triungulans gather in a group
and produce a pheromone that smells like a female miner bee--a type of
solitary bee--to attract amale. A triungulan latches onto him and stays with him
until he finds a female to mate with. Then it latches onto the female. She flies to
a burrow and deposits a single egg, which the triungulan eats, and LOTS of
pollen and nectar, which the triungulan eats.
If you see a blister beetle, treat it gently. If it’s distrubed or handled roughly it can
release a chemical that will cause the skin to blister.
Historically it was used to make a love potion and medical compound called
“Spanish Fly” which was applied to George Washington’s neck when he was
mortally ill. It did not work.
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Goldenrod Soldier Beetles
Soldier beetles, in the heart of the foliage...they eat pollen, nectar and other
insects. They lay eggs in the soil, and larva are carnivorous---they only eat other
insects, eggs and worms. They mate in the flowers, and you can often catch
them in the act with their striped underparts connected together. They are
harmless to humans and crops, but their numbers have declined due to
pesticide use. This is true of many harmless species.

30

31

Ambush Bugs
Hard knock life for bugs….well, for other bugs when ambush bugs are around.
They look like a character from marvel comics, but they are creamy yellow,
white, black and brown--the blend in with goldenrod flowers. They are predators
of other insects--bees, wasps, flies and also spiders. They can catch bugs up to
ten times their size by sneaking up and injecting parylizing saliva.
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Goldenrod Crab Spider

I saw the spider change color from white to yellow for camouflage in the flowers
The goldenrod crab spider is a hunter. It waits in the flowers, grabs an
approaching insect, injects its fatal venom which numbs an insect within
seconds, and then consumes it. There are more females than males and
females are larger. Females are the ones with the ability to turn from yellow with
red stripes to white with red stripes. They choose a flower to settle on and males
have to search for them. Females don’t emit pherimones, but they leave
draglines of silk behind them as they move, which males follow.
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Goldenrod Flower Moth, Goldenrod Hooded Owlet Moth, Goldenrod Stowaway
Moth
Do do do do do do do do do do do do do do do do do do do do do
do--alottamoths
Many species of moth pollenate or feed on goldenrod, but these three--the
Goldenrod Flower Moth, Goldenrod Hooded Owlet Moth, Goldenrod Stowaway
Moth, are specialists. The Goldenrod Flower Moth is just one of many species
that specialize in goldenrod and asters--and look like the flowers and seeds of
those plants, which they eat mostly at night. The Goldenrod Stowaway Moth is
also good at blending in, and mostly stays put in the daytime. The Goldenrod
Hooded Owlet Moth is a larger moth with a wingspan of almost 3 inches. It only
eats goldenrod shoots and flowers, mostly at night. In the daytime it folds up its
wing and projects a thick tuft of “hairs” over its head so that it can blend in with
a stick.
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Honeybee
I’m a survivor, I’m gonna survive this...Honeybees are important pollinators of
agricultural crops that humans depend on, but honeybees need more than just
fruit orchards and bean fields to survive. Goldenrod is one of the latest bloomers
and in fall it’s PACKED with honeybees. Rising CO2 levels are affecting the pollen
of Canada goldenrod, one of the most important sources of fall protein for
honeybees--it helps them survive winter. Protein levels in the pollen have
declined ⅓ since 1850, when atmospheric Co2 levels began rising, with the
highest declines happening since 1960, when CO2 levels began rising most
dramatically.
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Sweat Bee
Girl i want to make you sweat
Sweat till you can’t sweat no more...
There are 100s of bee species in New York. 11 kinds of native bees depend on
goldenrod for food, including this tiny iridescent gold-green character called
Augochlora pura. It’s a type of sweat bee, so named because they are
attracted to human sweat, which they consume for the salt.
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Bumblebee
Call on chorus of drones
There are many species of bumblebee. Bombus ternarius specializes on
goldenrod and a few other species of native flowers in the northeast. Bombus
ternarius is a fat, fuzzy, orange yellow and black social bee--meaning that it
nests in colonies. They nest in the ground. There are four phases to its lifecycle:
egg, larva, pupa and adult. In late summer, the queen switches to laying
unfertilized eggs, which develop into male drones. Drones have one function in
life: reproduction. They fly in a circuit and deposit a pheromone on prominent
places such as tree trunks, rocks, posts, etc., to attract the newly hatched
queens. A new queen follows the pheromone trail and mates with the male.
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Blue Bottle Fly Calliphora vomitoria
This next one is a
Thriller, Thriller fly….
The foulest stench's in the air
The funk of forty thousand years
Blue Bottle Fly or Calliphora vomitoria truly spans life and death. It can be found
all over the world and lays its eggs on decayed organic matter like flesh and
feces. In this way, it is important to forensic science--it can help determine the
time of death. Females require the nectar of fragrant flowers in order to produce
healthy eggs, and it is especially attracted to goldenrod. It’s one of goldenrod’s
most important pollinators.
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Monarch Butterfly, Gray Hairstreak Butterfly, Painted Lady Butterfly, Common
Buckeye Butterfly, Tawny Emperor, White Admiral Butterfly, Zebra Swallowtail,
Broad Winged Skipper

Love is like a butterfly
As soft and gentle as a sigh
The multicolored moods of love are like its satin wings
A little tribute to Dolly Parton…
Monarchs need its late-season energy for their long migration, which takes 5
generations to complete. The small gray hairstreak pollinates with its probing
probiscus. Painted lady butterflies mate during their migration, through late fall.
They eat aphid honeydew and lay their eggs in locations, including goldenrod,
where there is plenty of food available. The Common Buckeye, Tawny Emperor,
White Admiral, Tiger Swalowtail...over 115 species of butterflies and moths rely on
goldenrod, each in its own way.
Dolly Parton gets it right about love--love operates in different, specific ways
between entities. I hope that this Insectageddon event today on the high line
has inspired a little more love---and a lot more action--on behalf of these
intelligent, invisible actors whose work holds up the natural world.
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