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Milkweed species represent important 
nectaring/foraging sources for many 
insects including butterflies.  In the 
genera Asclepias (L.) and Funastrum (E. 
Fourn.) of the family Apocynaceae 
(Juss.); over a dozen species grow on the 
landforms of the southern Rio Grande.  
Two milkweed species, occurring west of 
Mesilla/Las Cruces and in the Gila are 
discussed herein (for more detailed 
species, information, and images 

see: https://wnmu.edu/academic/
nspages/gilaflora/index.html).  

From mid-June until early-September, 
2021, Horsetail Milkweed, Asclepias 
subverticillata (A. Gray/Vail), also known 
as the Western Whorled Milkweed, and 
Climbing Milkweed, Funastrum 
cynanchoides (Decne./Schultr.), also 
known as Fringed Twinvine, grow in 
these areas. 

Horsetail Milkweed is a common, 
greenish-to-white-flowered, 0.5-1.0 
meter tall, perennial/rhizomatous, 
riverbank and floodplain milkweed.  
Climbing Milkweed is a common, white-
to-purplish-flowered, perennial/long-
vining, riverbank milkweed.  Both 
flowered sparsely during the drought 
period into early July, then profusely 
following monsoon rainstorms totaling 
~6 inches of precipitation (beginning the 
last week of June).  The Milkweed stands 

and patches I visit regularly have 
become established along the Rio 
Grande east bank and floodplain 
between Calle del Norte Highway bridge 
to north of La Llorna Park (a distance of 
approximately 3.5 miles). 

Dense, linear stands of Horsetail 
Milkweed have become established on 
some segments of open riverbank and 
extend well into the floodplain, as open 
stands, where sufficient groundwater 
percolates from the flowing river during 
the growing season.  Climbing Milkweed 
plants have become established on the 
riverbank and vine densely through the 
other vegetation, primarily over Coyote/
Sandbar Willow, Salix exigua (Nutt.), tall 
shrubs (to 4-8 meters tall) and Tamarisk/
Saltcedar, Tamarix ramosissima (Ledeb.), 
small trees (to 6-10 meters tall). 

Horsetail and Climbing Milkweed 
flowers provide copious nectar, pollen, 
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Flower wasps, 
such as this 
Mexican 
Scoliid, Scolia 
mexicana (Saus
sure, 1858), are 
effective 
pollinators of 
Milkweed 
flowers as seen 
by the number 
of pollinarium/
pollinaria 
collected   
on the legs and 
available for 
transfer to 
other flowers 
as the wasp 
forages within 
the stand.

A band of Horsetail Milkweed established along the canal bank and open 
stand where groundwater percolates laterally from the Rio Grande canal, 
north of La Llorona Park.  View is northwest towards the Robledo Mountains.

Black-headed structure is the corpusculum with two 
translators attached to pollen sacs (pollinia) 
alongside the stigmatic slit in these Horsetail 
Milkweed flowers.  Note the lower right flower has 
one corpusculum/translator/pollinarium already 
removed.

Horsetail Milkweed umbel/corymb with flower buds 
and recently opened flowers.

Veil of Climbing Milkweed vines established along the Rio Grande canal bank 
and covering much of Coyote/Sandbar Willow tall shrubs in this stand, south 
of La Llorona Park.

Dense, narrow, band of Horsetail Milkweed established on the east Rio 
Grande canal bank just north of Calle del Norte Highway bridge.



and forage for butterflies and other 
insects during the late spring (mid-June) 
to-late summer (September) migration 
period.  For this reason, I have photo-
documented nectaring/foraging bees, 
wasps, flies, and butterflies and selected 
additional insect use (particularly 
predators of foraging insects) of 
Milkweeds between the 2019-2021 
growing seasons to account for 
Milkweed importance to the insect 
community during the summer/early 
autumn seasons.  (Note that a portion of 
the Horsetail Milkweed habitat 
established as patches and open stands 
on the floodplain portion, becomes 
unavailable to butterflies for nectaring 
due to annual maintenance mowing, 
typically beginning in August.) 

The flowering Milkweeds visited by 
insects, in return, receive pollen 
exchange among flowers to support fruit 
production and seed maturation/
dissemination.   However, Milkweed 
flower pollination is complicated: 1) 
pollen is stored in pollinium 
(flattened, elongated sacs within the 
anther) containing up to 200 pollen 
grains; 2) two pollinia, each connected 
to a corpusculum by thread-like 
translators comprise a pollinarium; and 
3) to pollinate another flower, the 
pollinarium must be physically 
removed from the anthers by an insect 
large enough to insert its long leg into a 
stigmatic slit (located between anthers), 
draw its leg upward to exit the slit, and 
in the process, snag the translator(s) on 

leg hairs, bristles, spines, or hooks, thus 
withdrawing the pollen sacs for potential 
transfer to another flower by the same 
method. 

As seen in the photograph below, 
Horsetail Milkweed fruits may provide 
foraging opportunities for other insects, 
including these yellow Oleander Aphids,  
Aphis nerii, (Fonscolombe, 1841) which 
feed from the sap by piercing the fruit 
epidermis and inserting their stylus into 
the phloem layer.  Also present are 
foraging larvae of Convergent Lady 
Beetles,  Hippodamia convergens 
(Guerin-Meneville, 1842) and 
unidentified small insects.

Horsetail Milkweed plant illustrating typical progression of leaf 
distribution, flower development, and nectaring opportunities 
available to migrating butterflies such as this Queen.

Horsetail Milkweed fruits, here providing an egg deposition 
site for this Monarch.  The fruits are also preferred forage, 
often selected by Monarch caterpillars.



Top:  umbel/corymb fully in flower.     Bottom Left: umbel/corymb with flower buds, recently opened flowers, and associated 
leaves.    Bottom Right:  Black-headed structure is the corpusculum with two translators attached to pollen sacs (pollinia) 
alongside the stigmatic slit in these Climbing Milkweed flowers.
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Top:  Climbing Milkweed vines, typical progression of flower development and 
nectaring opportunities available to migrating butterflies such as this Black 
Swallowtail, vines are draped on Coyote/Sandbar Willow tall shrubs to 4-8 m high. 
Bottom Left:  Climbing Milkweed fruits. 
Right:  Climbing Milkweed fruits may provide foraging opportunities for other insects, 
including Large Milkweed Bugs, Oncopeltus fasciatus (Dallas, 1852), which feed from 
developing seeds within the follicle by piercing through it with their proboscis.



Rio Grande Royalty: Monarchs, 
Queens, and Viceroys 

The iconic large, orange-to-brown, 
butterflies relying on milkweeds to 
acquire nectar, mate, deposit eggs, and 
produce foraging larvae are the 
Monarch, Danaus plexippus (Linnaeus, 
1758), and Desert Queen, Danaus 
gilippus (Cramer, 1775) thersippus (H. 
Bates, 1863).  Along the Rio Grande 
reach I visit regularly, Desert Queens are 
common-to-abundant while Monarchs 
are uncommon in terms of the number 
observed.  (Note: all photo-documented 
sightings of Monarchs and their larvae 
were recorded into the Journey 
North database:  https://
journeynorth.org/monarchs).  

Desert Queens nectar from both 
Horsetail and Climbing Milkweed 
flowers while Monarchs appear to 
exclusively nectar from Horsetail 
Milkweed flowers.  (I observed only a 
single Monarch nectaring from Climbing 
Milkweed flowers, in 2019).  Also, for 
the first time in three seasons of 
observation, a Desert Viceroy, Limenitis 
archippus (Cramer, 1775) obsoletus (W. 
H. Edwards, 1882), nectared from 
Climbing Milkweed flowers during 
2021; I have not made observations of 
Desert Viceroys nectaring from Horsetail 
Milkweed flowers in the past three 
years. 

Above:  Monarch (in-flight) investigates 
Desert Queen nectaring from 
Horsetail Milkweed flowers.  Generally, 
Monarch wings are orange-colored 
dorsally with orange and beige colors 
ventrally while Desert Queen wings are 
shades of brown-to-brownish orange in 
color, both dorsally and ventrally. 

In a typical floodplain Horsetail 
Milkweed patch, a Monarch (above) 
exhibits an orange-colored dorsal wing 
surface while nectaring and an orange- 
and beige-colored ventral wing surface 
(below). 

Monarchs have legs that are long and 
strong enough to extract pollinia (see 
pollen sac on left front leg above), 
however I would consider them a rare 
pollinator of Milkweed flowers and an 
uncommon flower visitor along this Rio 
Grande reach. 

When photographing many butterfly 
species, like this Monarch (top right), 
back-lighting will often enhance the 
wing colors.  However, their wings will 
exhibit dull orange color under a cloudy 
sky (second photo from top, at right). 

The pair of Monarchs pictured directly 
above were mating in Bermuda Grass, 
Cynodon dactylon under Horsetail 
Milkweeds.  The butterfly in the 
foreground exhibits the large beige 
color patches on the ventral wings which 
are one of the keys to the identification 
of the species.
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Monarchs are well known for laying 
eggs on milkweed species, as is 
shown below.  Note, however, that the 
Monarch at the lower right on the 

previous page is depositing eggs on a 
Honey Mesquite, Prosopis glandulosa 
(Torr.), which was within a Horsetail 
Milkweed stand.  Above, a Monarch 

nectars on Horsetail Milkweed, while 
a larva of the species munches on the 
same plant below - the plant is in 
flower and seed.



Horsetail Milkweed mature fruit opening along the single 
suture and releasing seeds during late summer.

Monarchs nectaring on Horsetail Milkweed flowers are 
sometimes harassed by Ashmead's Digger Wasp, Sphex 
ashmeadi (Fernald, 1906) - at left - and Hymenoptera 
(Linnaeus, 1758) wasps - above. 

This is the only Monarch (dorsal wing view below and ventral 
wing view to the left center) I have observed nectaring from 
Climbing Milkweed flowers, during three seasons of 
observation/photography,  The Desert Viceroy pictured at the 
bottom of this column (dorsal wing view) is the only one I 
observed nectaring from Milkweed flowers, this individual is 
nectaring from Climbing Milkweed flowers.



This Page:  Desert Queen butterflies nectared from both Horsetail and Climbing Milkweed flowers consistently over three 
growing seasons per my observations/photographs. 

Desert Queen, shown here nectaring from 
Horsetail Milkweed flowers, exhibits 
brownish-colored dorsal wing surface 
(above) and brownish-colored ventral wing 
surfaces. 

A short video by James Von Loh, of Desert Queens on 
Horsetail Milkweed at this site is hosted here.
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Rio Grande Larger 
 Butterfly Species 

Additional larger butterfly species were 
observed visiting Milkweed habitats 
along the Rio Grande during 2021 and 
through 2019; they include Mourning 
Cloak, Nymphalis antiopa (Linnaeus, 
1758), Black Swallowtail, Papilio 
polyxenes (Fabricius, 1775), Pipevine 
Swallowtail, Battus philenor (Linnaeus, 
1771), and Variegated Fritillary, 
Euptoieta claudia (Cramer, 1775).  These 
butterfly species were photo-
documented perching on and nectaring 
from both Horsetail and Climbing 
Milkweed flowers; the most common 
flower visitor during 2021 was 
Variegated Fritillary.  

Black and Pipevine Swallowtails and 
Variegated Fritillaries flutter their wings 
while nectaring and often make a 
challenging photographic target.  I 
counter this somewhat by visiting the 
habitats when temperatures are cooler 
and collect images while they perch to 
warm in the sun's rays.  Mourning Cloaks 
were rarely observed in prior years, but  
few arrived during the 2021 migration. 
Therefore, images presented below 
represent my first observations and 
photo-documentation of Mourning 
Cloaks nectaring from Horsetail and 
Climbing milkweed flowers.

Above and below: Mourning Cloak, 
Nymphalis antiopa (Linnaeus, 1758), 
nectaring from Horsetail Milkweed.

This column:  Black Swallowtail, Papilio polyxenes (Fabricius, 1775), 
nectaring from Climbing (above) and Horsetail (below) Milkweed flowers.



Black Swallowtail nectaring from 
Horsetail Milkweed flowers.  Note 
that multiple pollinaria have been 
extracted and cling to the legs 
where they could be transferred 
into another flower, thus achieving 
pollination.  When present, Black 
Swallowtails could represent 
efficient pollinators of Milkweed 
flowers.



Left Column:  Pipevine Swallowtail, Battus philenor (Linnaeus, 
1771), nectaring from Horsetail (top two photos) and Climbing 
(bottom) Milkweed flowers. 

Below:  Variegated Fritillary, Euptoieta claudia (Cramer, 
1775), nectaring from Horsetail (top) and Climbing (bottom) 
Milkweed flowers.

Top Left, Following Page:  Variegated Fritillary nectaring from 
Horsetail Milkweed flowers.  Note that a single pollinium has 
been extracted and clings to the leg where it could be 
transferred into another flower, thus achieving pollination.  
When present, Variegated Fritillaries could contribute to 
milkweed flower pollination. 

Middle/Bottom Left Following Page:  Butterflies often share 
flowers with other species; like the Hymenoptera bees in the 
middle image and Oleander Aphids, Aphis nerii, at the bottom.



Rio Grande Intermediate-sized Butterfly Species 

In addition to the larger butterfly species observed visiting 
Milkweed habitats along the focus Rio Grande reach, an 
intermediate-sized group of butterfly species occurs.  They 
include ten species with the most commonly observed nectaring 
from Milkweeds being Orange Sulphur, Colias eurytheme  
(Boisduval, 1852), European Cabbage White, Pieris rapae  
(Linnaeus, 1758), Checkered White, Pontia protodice (Boisduval 
& Le Conte, 1830), and Painted Lady, Vanessa cardui (Linnaeus, 
1758).  

The Great Purple Hairstreak, Altides halesus (Cramer, 1777) are 
uncommon visitors to Milkweed habitats and when present 
nectar from Horsetail Milkweed flowers.  They are efficient 
foragers moving slowly from flower-to-flower to nectar and in 
the process extract many yellow pollinaria/pollina (pollen sacs) 
which attach to their leg bristles and hairs.  When present, Great 
Purple Hairstreak individuals may approach flower wasp species 
in terms of being extremely likely pollinators of Horsetail 
Milkweed flowers.  

It is not uncommon for butterfly species of this group and 
smaller butterflies to have difficulty pulling their legs from the 
stigmatic slit of Milkweed flowers.  This struggle is also true of 
bees the size of Western Honey Bee, Apis mellifera (Linnaeus, 
1758) and smaller.  Sometimes individuals become trapped by 
the leg and struggle to fly from the flower; if they cannot attain 
release or break their leg off, they become subject to predation 
or may die stuck to the Milkweed flower.

Southern Dogface, Zerene cesonia (Stoll, 1790)

Orange Sulphur Checkered White
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1 & 2:  Red Admiral, Vanessa atalanta (Linnaeus, 1758), a rare observation, nectaring from Climbing Milkweed flowers. 
3 & 4:  Painted Lady, Vanessa cardui (Linnaeus, 1758), nectaring from Climbing Milkweed flowers.   
5: Painted Lady nectaring on Horsetail Milkweed. 
6:  Gray Buckeye, Junonia grisea (Austin & Emmel, 1998), nectaring from Horsetail Milkweed flowers.



Gray Buckeye, Junonia grisea (Austin & Emmel, 1998) 
nectaring on Horsetail Milkweed flowers.  In image above, 
and enlargement to left, note that a single pollinaria has been 
extracted via the stigmatic slit and clings to the leg where it 
could be transferred into another flower, thus achieving 
pollination.



Bordered Patch, Chlosyne lacinia (Geyer, 1837), perched and 
nectaring from Horsetail Milkweed flowers.  Note that in the 
image to the right a single pollinaria has been extracted via 
the stigmatic slit and clings to the leg where it could be 
transferred into another flower, thus achieving pollination.



Great Purple Hairstreak, Altides halesus  
(Cramer, 1777), nectaring from Horsetail 
Milkweed flowers.  Close-up, to the left, of 
the several yellow pollina/pollen sacs 
attached to its feet, when present this 
species is likely an efficient pollinator of 
Horsetail Milkweed flowers.



Above and at right:  European Cabbage White (Pieris rapae  
(Linnaeus, 1758).  Note, that the while nectaring from Horsetail 
Milkweed flowers, the butterfly to the right had its leg trapped 
within a stigmatic slit making this individual a target for predation. 
Below: Cloudless Sulphur, Phoebis sennae (Linnaeus, 1758).  
Nectaring from Climbing Milkweed flowers. 
Bottom: Orange Sulphur, Colias eurytheme (Boisduval, 1852),  
nectaring from Climbing Milkweed flowers

Rio Grande Small-sized Butterfly Species 

Thirteen small-sized species of butterflies have been photo-
documented visiting milkweed habitats along the Rio 
Grande.  They are varied, including species of Snout, 
Metalmark, Sulphur, Hairstreak, Crescent, Blues, and 
Skippers/Skipperling.  Small-sized butterfly species nectar 
from flowers of both Milkweeds, however their small size 
and short legs make them doubtful pollinators of these 
specialized flowers.  They are potentially subject to 
entrapment on Milkweed flowers as previously discussed. 
Representative individuals of these species were photo-
documented nectaring from both Horsetail and Climbing 
Milkweed flowers, as presented herein. 

Above:  Fatal Metalmark, Calephelis nemesis (W. H. Edwards, 
1871), nectaring from Climbing Milkweed flowers. 
Following Page at Top:  American Snout, Libytheana 
carinenta (Cramer, 1777), nectaring from Horsetail Milkweed 
flowers.



Left:  Dainty Sulphur, Nathalis 
iole (Boisduval, 1836), 
nectaring from Horsetail 
Milkweed flowers. 
Right:  Gray Hairstreak,  
Strymon melinus (Hubner, 
1818), nectaring from 
Horsetail Milkweed flowers.



Painted Crescent, Phycoides picta (W. H. Edwards, 1865), nectaring from Horsetail Milkweed flowers.  They are abundant in 
milkweed habitats and in my opinion, represent the most commonly observed/photo-documented butterfly species along the 
Rio Grande.



Above:  Marine Blue, Leptotes marina (Reakirt, 1868), nectaring from 
Horsetail Milkweed flowers.  These small butterflies were abundant 
regionally but less well represented along the Rio Grande in 2021. 
Below and right top:  Melissa Blue, Plebejus melissa (W. H. Edwards, 
1873), nectaring from Horsetail Milkweed flowers near to a paper 
wasp (Hymenoptera (Linnaeus, 1758 - Family: Vespidae) foraging 
through flowers of an adjacent umbel.  Right below:  Melissa Blue on 
Horsetail Milkweed.



Above:  Western Pygmy Blues, Brephidium pseudofea (Boisduval, 1852), nectaring from Horsetail Milkweed flowers along with 
several unidentified beetles - Coleoptera (Linnaeus, 1758) - foraging among the flowers. 
Below Left:  The Western Pygmy Blue isa resilient species and were present along the Rio Grande at the end of November 2021 
and nectaring from Water Speedwell, Veronica anagallis-aquatica, flowers.

Western Whorled/Horsetail Milkweed,  
Asclepias subverticillata, with 
developing and mature fruits and seed 
emergence in late summer.



Skippers 

In general, species of skippers, among 
the smallest of butterflies visiting Rio 
Grande habitats, nectar from flowers of 
both Milkweed species (their small size 
and short legs make them unlikely 
pollinators of these specialized flowers). 
The most commonly observed skipper 
species nectaring from Milkweeds is the 
Fiery Skipper, Hylephila phyleus (Drury, 
1773).  

While visiting the more exposed 
Horsetail Milkweed flowers, skippers 
may be quick to fly during photo-
documentation attempts and are often 
subject to interruption/harassment 
by aggressive bees and wasps.  I have 
found it somewhat easier to photograph 
skippers nectaring from Climbing 
Milkweed flowers which are associated 
with a tangle of vines, large leaves, and 
cover from supporting shrubs that 
provide hiding cover.  When 
photographing skippers, patience is your 
greatest virtue (right next to pure luck)

Carus Skipper, Yvretta carus (W. H. Edwards, 1883), 
nectaring from Horsetail Milkweed flowers.  The 
skipper shares a Horsetail Milkweed flower cluster 
with a foraging Weevil Wasp, Cerceris (Latreille, 1802 
sp.).  Note that the wasp leg bristles have collected 
several yellow-colored pollen packets (pollinaria/
pollinia) and is a likely pollinator, transferring the 
packets to other flowers while foraging.

Bottom Left:  Carus Skipper nectaring from Climbing Milkweed flowers. 
All Others:  Carus Skipper nectaring from Horsetail Milkweed flowers. 



Above:  Fiery Skipper, Hylephila phyleus (Drury, 1773), 
nectaring from Climbing Milkweed flowers. 
Left:  On Horsetail Milkweed flowers. 
Following Row:  On Climbing Milkweed flowers.

The Sachem Skipper, Atalopedes campestris (Boisduval, 1852), is 
rarely observed.  At left it is nectaring from Climbing Milkweed 
flowers, above on Horsetail Milkweed flowers.

The autumn cottonwood and tamarisk leaf colors along the Rio 
Grande (Thanksgiving week, 2021) match the colors of the 
Tropical Skipper and Orange Skipperling on the following page.



Orange Skipperling, Copaeodes aurantiaca (Hewitson, 1868), arrived late in the Milkweed flowering period and can be 
confused with the Tropical Least Skipper.  It is unknown if they nectar from Milkweeds earlier in the season, however 
many of these tiny skippers were observed along the Rio Grande Thanksgiving week in 2021.  It is a a resilient species.   
Night-time temperatures on November 28, 2021 were in the low 30s F when it was  observed nectaring from Water 
Speedwell, Veronica angallis-aquatica L..

Above:  Tropical Least Skipper, Ancycloxypha arene (W. H. Edwards, 1871), nectaring from Horsetail Milkweed flowers at left and 
perched on Johnson grass in a stand of Horsetail Milkweed at the right.  This species has rarely been documented, typically at the 
beginning of the Milkweed flowering period.



Predation 

Butterflies attracted to Milkweed flowers 
as a nectar source (and their eggs and 
larvae) are subject to predation by a 
variety of arthropods and vertebrates 
ranging from spiders, bugs, beetles, 
damsel/dragonflies, robber flies, mantis, 
toads/frogs, snakes, lizards, shore/
wading birds, insectivorous (with 
nestlings)/carnivorous birds, and 
mammals, including feral cats. 
Sometimes evidence of past butterfly 
predation is observed while 
photographing live butterflies or actual 
predation may be occurring while 
images are collected

Wings, like these of a Southern 
Dogface, Zerene cesonia (Stoll, 
1790), lying under perching sites are 
often evidence of butterfly predation 
by dragonflies.  I have observed wing 
traces of butterflies to the size of 
Queens, Danaus gilippus (Cramer, 
1775), near stands of Milkweeds.

Hunting around Climbing Milkweed 
vines and flowers, this Giant Robber 
Fly, Proctacanthus (Macquart, 1838) 
sp., has captured and is ingesting 
nutrients/fluids from a Painted Lady, 
Vanessa cardui (Linnaeus, 1758).  
Below: When I began digitally 
recording this event, the Robber Fly 
moved higher up the Climbing 
Milkweed vines to find additional 
visual cover and more distance.

Above:  Bordered Mantis, 
Stagmomantis limbata (Hahn, 1835), are 
the color of Horsetail/Whorled 
Milkweed leaves and stems.  Here one 
hangs patiently near a flower cluster. 
The top three images in the next column 
and the two on the following page 
documents a successful hunt, it captures 
and ingests a Monarch, Danaus 
plexippus (Linnaeus, 1758), which was 
seeking nectar from the Milkweed 
flowers. 

Dainty Sulphur, Nathalis iole  
(Boisduval, 1836), has become recently 
ensnared on a sticky spider web strand 
and will eventually be consumed.

Mantises begin ingesting butterflies 
and other insects from the head, 
proceeding downward and allowing 
the wings to fall below as detritus, food 
for scavenging beetles, ants, etc.

This Mantis keeps constant eye contact 
and slowly moves into denser leaves for 
visual cover while I'm collecting images 
of its feeding process.

One morning, while adjusting my 
camera lens to focus on a Queen 
nectaring from Horsetail/Whorled 
Milkweed flowers, a skinny form lept 
from the grass, ~15" high, grabbed the 
butterfly and landed with a "splot" in 
the mud adjacent to the Rio Grande.  It 
was a Southern Leopard Frog, Rana 
sphenocephalus (Cope, 1889), and I 
was too surprised to even attempt a 
shot!



Left:  This image has been rotated 
(actual aspect below left) to 
present a side-view of feeding 
Mantis.  Because of their size, 
color, long legs, antennae, and 
plant  material it is very difficult to 
bring an entire mantis into focus. 
Below:  Occasionally, lizards 
(Spiny, Whiptail, etc.) hunt for 
arthropods, including butterflies, 
among the vines, leaves, flowers, 
and fruits of Climbing Milkweeds.  
It should be noted that late in the 
flowering season, Climbing 
Milkweed vines also trail across the 
understory grasses and bare 
ground.  The hunting Spiny Lizard, 
Sceloperus  (Wiegmann, 1828) sp., 
caused me a small adrenalin rush 
as I was looking upward for insects 
to photograph and saw its intense 
gaze from a few inches away.

Butterflies and other insects seeking nutrients from 
Climbing Milkweed plants along the Rio Grande Trail 
attract the steady gaze of this Greater Roadrunner, 
Geococcyx californianus (Lesson, 1829).
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	A short reference listing.  There is a great deal of information available on butterflies and moths, and their various life stages.  In this section we point you to some of the standard sources as well as to some very good ones which you may not have heard about.
	All of the species described in this issue are found in the Black Range and most of the photographs included in this issue were taken in the Black Range.  We have, however, reached a bit farther afield, using the images of James Von Loh and Gordon Berman from the Organ Mountains and Las Cruces to the west and images from Ron Parry’s website (moths from the Big Burro Mountains south of Silver City).  A limited series of photographs by Todd Stout are also used, these were taken farther afield.
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	Lepidoptera of the Black Range
	Cary introduction
	The Species With Links to Additional Images
	The Corn Earworm Moth (Helicoverpa zea (Boddie, 1850)) shown on this page was photographed by Gordon Berman.  This species is known by several other English common names, including Cotton Bollworm and Tomato Fruitworm, an indication of the eclectic taste of the larval stage.  In the case of the Latin binomial, “zea” means corn.
	This species will go through four to six instars.  During the initial instars, many caterpillars are found eating together.  During later instars they become more aggressive and cannibalistic, and fewer are found feeding together.  The larvae image is from the U. of Minnesota.
	The green eyes of the imago stage are a diagnostic feature when identifying the species.
	Thousands of Butterflies Sail New Mexico’s Southern Sea by James Von Loh
	Several ancient cultures related colors to the cardinal directions, i.e., often using black to the north, red to the south, green to the east, white to the west; these color concepts likely are reflected in our current names for the Black (north) and Red (south) seas, for example. Following monsoon rainstorms during the summer of 2021, thousands upon thousands of butterflies "navigated" southern New Mexico's "Red Sea" in the canyons and arroyos of the Black Range and Organ Mountains!
	Red morning-glories covered and colored these east-facing (Black Range) and west-facing (Organ Mountains) landscape features to the degree that the phenomenon (both red morning-glory cover AND butterfly numbers) had to be seen to be believed!
	Following a September field visit to the Organ Mountains, Steve Cary, New Mexico lepidopterist, wrote: "The real butterfly excitement came when we walked into drainages or canyons where plant diversity increased, along with damp soil and even flowing water.  Vines of various red and blue/purple morning glories sprawled across the shrub tops. Most butterflies will not go to red flowers, which are chiefly designed for hummingbird partnerships.  Sulphurs and Swallowtails are exceptions, however, and the blizzard of sulphurs found plenty to imbibe”  (https://peecnature.org/our-chihuahuan-desert-jungle).
	There is something elegant about observing large butterflies and moths while nectaring from striking, brightly-colored, and long-tubed morning-glory flowers and something approaching comical about small butterflies attempting the same feat!  Large Red-spotted Admiral (Leminitis arthemis arizonensis (Drury 1773)), Pale Swallowtail (Pterurus eyrymedon (Lucas 1852)), Pipevine Swallowtail (Battus philenor (Linnaeus 1771)), and Queen (Danaus gilippus (Cramer 1775)) butterflies nectar from Scarlet Morning-glory flowers while the large moth, White-lined Sphinx (Hyles lineata (Fabricius 1775)) often visits blue and purple morning-glory flowers to nectar.
	In the three images at the bottom of the page, Red-spotted Admirals are nectaring from a Scarlet Morning-glory which adorns a tall Black Cherry shrub.  In the middle photo of the series, a pair of Red-spotted Admirals is in the
	Black Cherry, they were also in a nearby Apache Plume, which also had Scarlet Morning-glory intertwined with its branches.  The top butterfly in this photo is laying eggs on a Black Cherry leaf.
	Smaller, mostly Sulphur butterfly species, nectared predominantly from Scarlet Morning-glory flowers in large numbers, with some selection observed for nectaring from blue morning-glory flowers.  Because of their massive numbers (thousands upon thousands), their friendly nature, and their mechanics of obtaining nectar from the long, tubular, morning-glory flowers, I developed a particular affection towards Sleepy Orange (Eurema nicippe Cramer (1779)) butterflies.  Given the time in which we live, rather than nectaring, I thought of them being cautious with the large number of unmasked and noisy humans hiking through their habitat, and that they were responsibly “masking"
	In the photographs to the left, Mexican Yellow (Eurema mexicana Boisduval (1836)) butterflies are nectaring on Scarlet Morning-glory flowers, some of which are newly opening.  In the bottom photo of this series, a Cloudless Sulphur (left side of image) joins a Mexican Yellow.
	Selected Highly-Visited Nectaring Plants for Butterflies: Acourtia wrightii (Gray) Reveal & King (Fluffroot, Brown foot) Photographs and Article by James Von Loh
	Fluffroot distribution includes the upper and lower Chihuahuan and Sonoran deserts of the southwestern USA (AZ, NM, NV, TX, UT) and from northern to central Mexico (Chihuahua, Coahuila, Durango, Nuevo Leon, San Luis Potosi, Sonora, Zacatecas) within the range of migrating butterfly species.  Our observations of butterfly nectaring activity presented herein are local for this report and focused on fluffroot plants growing in Fillmore and Soledad canyons of the Organ Mountains during 2021.  Flowers were abundant and fully opened in mid-August, following monsoon rainstorms, and provided a highly-visited nectaring source until seed formation in mid-September.
	Though butterflies are the focus for this report, other arthropod species including bees, wasps, ants, flies, beetles, bugs, and spiders readily visit fluffroot flowers to nectar, forage, predate, etc.  When butterfly activity is high in patches of fluffroot, it is easy to become enamored by and collect images from the larger, showier, and more iconic species (e.g., Monarch and Queen), thus overlooking smaller, abundant species (e.g. sulphurs and whites).  In addition to butterflies, the large White-lined Sphinx Moth, Corn Earworm Moth, and smaller moth species were observed nectaring from fluffroot flowers.  This article photo-documents selected butterfly, moth, bee, and beetle species nectaring and foraging from Fluffroot flowers.
	A butterfly attractor like the Fluffroot enables a student to study many different species in a relatively short period of time and within a limited area.  Species like the Variegated Fritillary (Euptoieta claudia (Cramer, 1775)), immediately to the right and Question Mark (Polygonia interrogationis  (Fabricius, 1798)), lower right corner are found in close proximity to look-a-likes — see the Queen and Monarch on the next page.  A species like Fluffroot can easily turn into an outdoor laboratory on a summer’s day, a sampling of the species nectaring on Fluffroot are shown here and on the next pages.
	Puddle Clubs Photographs, Video, and Article by James Von Loh
	It didn't take all that much, a four-month monsoon season with consistent 1.5" to 2" monthly rainfall between June and September.  A desert transformation from dull shades of dusty green and brown to bright green with multi-colored flowers appeared within weeks.  Low "clouds" of white and yellow, blue and orange, and brown and black butterflies simultaneously filled the sky above the rain-revived landscape.
	Where the monsoon rain moistened soil and gravel, it sometimes formed shallow pools and ponds, and percolated into the soil and rocks then emerged from seeps and springs.  This is where butterfly puddle clubs were established.  Known as puddlers, club butterflies are mostly males and have common needs.  Steve Cary described it thusly: "Water is life...for desert butterflies...a solvent that contains lots of minerals, particularly electrolytes that are important for butterfly health and for males intending to offer to females a high-value spermatophore.  On hot summer afternoons, damp soils...contain lots of electrolytes and attract local butterflies by the scores, hundreds, even thousands" (https://peecnature.org/our-chihuahuan-desert-jungle).
	Thus, male puddle clubbers, in summary: 1) are decoyed into the congregations already landed on the wet soil; 2) suck moisture, salts, and nutrients into their digestive system through a long proboscis; 3) use sodium, in particular, which increases their reproductive success; and 4) their spermatophore, with the additional sodium and other nutrients, are transferred to the female's eggs during mating, enhancing egg survival rate.  Meanwhile, humans witnessing the puddlers on the soil and in dense clouds when disturbed to flight, smile, laugh, and say "look at all those butterflies"!!  Children, in particular, appear enchanted by the experience.
	So, enjoy a taste of 2021 club puddlers, using selected Organ Mountain habitats, through my camera lens and that of Gordon Berman:
	White Checkered-skipper  Pyrgus albescens (Plotz, 1884)
	These small skippers formed puddle clubs, near the Soledad Canyon Trailhead, numbering between 5-10 individuals up to 20-30 individuals.  They exhibited a patchy distribution on moist sand covered by pebbles and small rocks.  Often a few individuals joined other small puddle clubs with mixed species of sulfurs, marine blues, and lone individuals of other butterfly species.
	Mexican Yellows  Eurema mexicana (Boisduval, 1836)
	This abundant species of the Soledad Canyon formed large puddle clubs near the Soledad Spring headwall.  Preferred soils were saturated sand with small gravel and occasional larger rocks; shallow pools of water, when present, were avoided by Mexican Yellows. Puddle clubs included numerous individuals ranging from a few hundred to several hundred in number, sometimes a few individuals of other sulphur butterfly species would join the club, usually along the fringe.
	Sleepy Orange  Eurema nicippe (Cramer, 1779)
	These sulphurs were probably the most abundant medium-sized butterflies visiting habitats of the Organ Mountains west-facing slopes and into the Rio Grande Valley.  They formed puddle clubs where moist soil and seeps occurred, for example, from the Soledad Canyon Trailhead to its terminus at the headwall.  Near the trailhead they formed less dense concentrations that included several other species including Mexican Yellows, Eurema mexicana (Boisduval, 1836).  At the headwall, they segregated from the Mexican Yellows to form more dense clubs of mostly Sleepy Oranges.
	Mixed Sulphur Species
	Sulphur species were the most abundant medium-to-large-sized butterflies visiting habitats of the Organ Mountains west-facing slopes and into the Rio Grande Valley.  They formed puddle clubs on moist soil and seeps, as near the Soledad Canyon Trailhead.  On these sites, they formed open and often widespread clubs that included additional sulphur species and other butterfly species, in general.
	Solitary Puddlers Photographs and Article by James Von Loh (unattributed) and Gordon Berman
	Of note, is the fact that sometimes some species of Sulphur will act as solitary puddlers rather than being in a “club”.  Among the species which exhibit this behavior are Mexican yellow (p. xx),   Cloudless Sulphur (p. xx), Clouded Sulphur (p. xx), and Sleepy Orange (p. xx),.
	Butterfly Species Observed During 2021 Using Mammal Scat as a Moisture and Nutrient Source Photographs and Article by James Von Loh
	Entomologists and naturalists alike have observed many insects, including butterflies, collecting nutrients from moist substances including mud, rotting plant matter, carrion, and dung.  This summer we noticed and documented some of this behavior, ancillary to  field visits to photo-document butterflies visiting seeps, ponds, and springs.  From the fluids retained in wildlife and domestic dog scat piles, butterflies obtain salts and amino acids.
	Within the arroyo near the beginning of the Soledad Canyon Trail, a large Buffalo/Coyote Gourd, Cucurbita foetidissima (Knuth in Humb.), with long vines and many immature fruits became established.  A scat filled with immature gourd seeds was deposited, probably by a coyote, near the gourd plant.  A single Gray Buckeye (photo top right), Junonia grisea (Hubner, 1822), was documented, in addition to White Checkered-skipper, Burnsius Complex and Reakirt's Blue, Echinargus isola (Reakirt, 1867), individuals which were attracted to this scat to acquire nutrients.  Nearby to this site and on a site in Fillmore Canyon, the Hackberry Emperor (photo below), Asterocampa celtis, Boisduvall & Le Conte, 1835, was documented extracting nutrients from domestic dog scat piles.
	Selected Rio Grande Nectaring Plants for Butterflies: Part 1 -  Chloracantha spinosa Photographs and Article by James Von Loh
	From April 2020 through June 2021, drought (<2" of precipitation recorded for Las Cruces) resulted in few flowering plants to support migrating/nectaring butterflies.  In early spring 2021, I observed a few butterflies arriving sporadically along the Rio Grande reach west of Mesilla and Las Cruces beginning in March.  During May, Spiny Chloracantha, Chloracantha spinosa, a common deeply rhizomatous floodplain aster, flowered profusely.  Stands and large patches have become established on the river (canal) bank and in patches and stands between the levee and the recreational trail.  (Note: the Rio Grande was "canalized" between 1938-1944 to prevent annual flooding events and support irrigation of cropland; surface flow release time and water volume from upriver reservoirs is presently regulated by availability and legal commitments.)
	Spiny Chloracantha provided nectar, forage, and shelter sites for butterflies and other arthropods until the more desirable milkweed flowers become available for nectaring from late June-to-September, and these were followed by (purple) Spiny-aster flowers from late August through October.  In April-May it seemed improbable, in the face of continued drought conditions, that many Milkweed or Spiny-aster flowers would be produced during 2021.  For this reason, I photo-documented nectaring butterflies and selected additional insect use of Spiny Chloracantha to account for its importance during the spring season.
	Following are a series of images documenting butterflies and selected arthropods visiting/using Spiny Chloracantha flowers to nectar and/or forage.  Images entered herein are ordered chronologically, by species, from the date nectaring/presence was first photo-documented during the spring season in 2020; a relative abundance note is provided for each.  Photographs on this page are from 2020 while the remainder are from 2021 (except as noted).
	Selected Rio Grande Nectaring Plants for Butterflies: Part 2 -  Asclepias subverticillata and Funastrum cynanchoides Photographs and Article by James Von Loh
	Milkweed species represent important nectaring/foraging sources for many insects including butterflies.  In the genera Asclepias (L.) and Funastrum (E. Fourn.) of the family Apocynaceae (Juss.); over a dozen species grow on the landforms of the southern Rio Grande.  Two milkweed species, occurring west of Mesilla/Las Cruces and in the Gila are discussed herein (for more detailed species, information, and images see: https://wnmu.edu/academic/nspages/gilaflora/index.html).
	From mid-June until early-September, 2021, Horsetail Milkweed, Asclepias subverticillata (A. Gray/Vail), also known as the Western Whorled Milkweed, and Climbing Milkweed, Funastrum cynanchoides (Decne./Schultr.), also known as Fringed Twinvine, grow in these areas.
	Horsetail Milkweed is a common, greenish-to-white-flowered, 0.5-1.0 meter tall, perennial/rhizomatous, riverbank and floodplain milkweed.  Climbing Milkweed is a common, white-to-purplish-flowered, perennial/long-vining, riverbank milkweed.  Both flowered sparsely during the drought period into early July, then profusely following monsoon rainstorms totaling ~6 inches of precipitation (beginning the last week of June).  The Milkweed stands and patches I visit regularly have become established along the Rio Grande east bank and floodplain between Calle del Norte Highway bridge to north of La Llorna Park (a distance of approximately 3.5 miles).
	Dense, linear stands of Horsetail Milkweed have become established on some segments of open riverbank and extend well into the floodplain, as open stands, where sufficient groundwater percolates from the flowing river during the growing season.  Climbing Milkweed plants have become established on the riverbank and vine densely through the other vegetation, primarily over Coyote/Sandbar Willow, Salix exigua (Nutt.), tall shrubs (to 4-8 meters tall) and Tamarisk/Saltcedar, Tamarix ramosissima (Ledeb.), small trees (to 6-10 meters tall).
	Horsetail and Climbing Milkweed flowers provide copious nectar, pollen,
	and forage for butterflies and other insects during the late spring (mid-June) to-late summer (September) migration period.  For this reason, I have photo-documented nectaring/foraging bees, wasps, flies, and butterflies and selected additional insect use (particularly predators of foraging insects) of Milkweeds between the 2019-2021 growing seasons to account for Milkweed importance to the insect community during the summer/early autumn seasons.  (Note that a portion of the Horsetail Milkweed habitat established as patches and open stands on the floodplain portion, becomes unavailable to butterflies for nectaring due to annual maintenance mowing, typically beginning in August.)
	The flowering Milkweeds visited by insects, in return, receive pollen exchange among flowers to support fruit production and seed maturation/dissemination.   However, Milkweed flower pollination is complicated: 1) pollen is stored in pollinium (flattened, elongated sacs within the anther) containing up to 200 pollen grains; 2) two pollinia, each connected to a corpusculum by thread-like translators comprise a pollinarium; and 3) to pollinate another flower, the pollinarium must be physically removed from the anthers by an insect large enough to insert its long leg into a stigmatic slit (located between anthers), draw its leg upward to exit the slit, and in the process, snag the translator(s) on leg hairs, bristles, spines, or hooks, thus withdrawing the pollen sacs for potential transfer to another flower by the same method.
	As seen in the photograph below, Horsetail Milkweed fruits may provide foraging opportunities for other insects, including these yellow Oleander Aphids,  Aphis nerii, (Fonscolombe, 1841) which feed from the sap by piercing the fruit epidermis and inserting their stylus into the phloem layer.  Also present are foraging larvae of Convergent Lady Beetles,  Hippodamia convergens (Guerin-Meneville, 1842) and unidentified small insects.
	Rio Grande Royalty: Monarchs, Queens, and Viceroys
	The iconic large, orange-to-brown, butterflies relying on milkweeds to acquire nectar, mate, deposit eggs, and produce foraging larvae are the Monarch, Danaus plexippus (Linnaeus, 1758), and Desert Queen, Danaus gilippus (Cramer, 1775) thersippus (H. Bates, 1863).  Along the Rio Grande reach I visit regularly, Desert Queens are common-to-abundant while Monarchs are uncommon in terms of the number observed.  (Note: all photo-documented sightings of Monarchs and their larvae were recorded into the Journey North database:  https://journeynorth.org/monarchs).
	Desert Queens nectar from both Horsetail and Climbing Milkweed flowers while Monarchs appear to exclusively nectar from Horsetail Milkweed flowers.  (I observed only a single Monarch nectaring from Climbing Milkweed flowers, in 2019).  Also, for the first time in three seasons of observation, a Desert Viceroy, Limenitis archippus (Cramer, 1775) obsoletus (W. H. Edwards, 1882), nectared from Climbing Milkweed flowers during 2021; I have not made observations of Desert Viceroys nectaring from Horsetail Milkweed flowers in the past three years.
	Above:  Monarch (in-flight) investigates Desert Queen nectaring from Horsetail Milkweed flowers.  Generally, Monarch wings are orange-colored dorsally with orange and beige colors ventrally while Desert Queen wings are shades of brown-to-brownish orange in color, both dorsally and ventrally.
	In a typical floodplain Horsetail Milkweed patch, a Monarch (above) exhibits an orange-colored dorsal wing surface while nectaring and an orange- and beige-colored ventral wing surface (below).
	Monarchs have legs that are long and strong enough to extract pollinia (see pollen sac on left front leg above), however I would consider them a rare pollinator of Milkweed flowers and an uncommon flower visitor along this Rio Grande reach.
	When photographing many butterfly species, like this Monarch (top right), back-lighting will often enhance the wing colors.  However, their wings will exhibit dull orange color under a cloudy sky (second photo from top, at right).
	The pair of Monarchs pictured directly above were mating in Bermuda Grass, Cynodon dactylon under Horsetail Milkweeds.  The butterfly in the foreground exhibits the large beige color patches on the ventral wings which are one of the keys to the identification of the species.
	Skippers
	In general, species of skippers, among the smallest of butterflies visiting Rio Grande habitats, nectar from flowers of both Milkweed species (their small size and short legs make them unlikely pollinators of these specialized flowers). The most commonly observed skipper species nectaring from Milkweeds is the Fiery Skipper, Hylephila phyleus (Drury, 1773).
	While visiting the more exposed Horsetail Milkweed flowers, skippers may be quick to fly during photo-documentation attempts and are often subject to interruption/harassment by aggressive bees and wasps.  I have found it somewhat easier to photograph skippers nectaring from Climbing Milkweed flowers which are associated with a tangle of vines, large leaves, and cover from supporting shrubs that provide hiding cover.  When photographing skippers, patience is your greatest virtue (right next to pure luck)
	Predation
	Butterflies attracted to Milkweed flowers as a nectar source (and their eggs and larvae) are subject to predation by a variety of arthropods and vertebrates ranging from spiders, bugs, beetles, damsel/dragonflies, robber flies, mantis, toads/frogs, snakes, lizards, shore/wading birds, insectivorous (with nestlings)/carnivorous birds, and mammals, including feral cats. Sometimes evidence of past butterfly predation is observed while photographing live butterflies or actual predation may be occurring while images are collected
	Selected Rio Grande Nectaring Plants for Butterflies: Part 3 -  Dieteria canescens Photographs and Article by James Von Loh
	From mid-September until the end of October, 2021, Spine-aster, Dieteria canescens (Pursh) A. Gray, (a.k.a. Hoary Aster) flowered profusely following monsoon rainstorms totaling ~6 inches of precipitation.  It is a common, purple-flowered, 0.5-1.5 meter tall, tap-rooted, floodplain aster.  Individual plants-to-small patches became established on the river (canal) bank, primary irrigation and return-water channel banks, and in larger patches, to a nearly 0.5-acre stand (northeast of the Calle del Norte bridge), between the levee and the recreational trail.
	Spine-aster flowers provide nectar, pollen, and forage for butterflies and other arthropods during the late summer-to-early autumn migration period (after the very desirable milkweed flowers became unavailable (mid-to late-September, 2021) for nectaring/foraging.  For this reason, we photo-documented nectaring butterflies and selected additional insect use of Spine-aster to account for its importance to migrating butterflies during the late summer/early autumn seasons.Images presented herein represent butterflies and other insect species encountered visiting Spine-aster flowers along an ~4.0-mile reach of the canalized Rio Grande.  Many hundreds of butterflies nectared from Spine-aster flowers to provide energy/nutrients for their migration progress.  It is likely that other photographers visiting habitats/sites like these during 2021 collected similar, uniquely beautiful images, of these and other butterfly species during the massive summer/fall migrations.
	Butterflies & Caterpillars - A few Sources for Additional Information
	Additional material on butterflies and caterpillars are available from myriad sources.  Here are some which you may not have come across.
	Native Plant Society of New Mexico provides a substantial amount of information about plant pollinators, like butterflies, on its website and in its newsletter - the cover of the October-December 2021 issue is shown to the right.  There are several chapters of the New Mexico Native Plant Society and they all are wonderful sources of information.  For instance, the Las Cruces Chapter has provided recordings of its Corvid-Era “zoom meetings”, which are of special interest here, see two presentations by James Von Loh:
	Spring and Summer Floristic Images From Around Las Cruces; and
	Milkweed Menagerie on the Rio Grande.
	Southwestern Moths and the Links page in particular.
	Seven Backyards - Macro-Moth Study - Noel McFarland [1938-2018] (References link page)
	New Mexico butterflies: checklist, distribution and conservation - Steven J. Cary and Richard Holland, Journal of Research on the Lepidoptera 21(1-2):57-82, 1992
	Frass
	Excrement is known by many names.  Many human societies have issues with the words for it.  Hopefully, none of our readers have an issue with “frass”.  Frass is the excrement of insect larvae.  Of interest to us here is the frass of caterpillars.
	Apparently some caterpillar predators are able to detect (smell) the frass of caterpillars and home in on it.  Bad news for any caterpillar near by.
	Martha Weiss in “Good housekeeping: why do shelter-dwelling caterpillars fling their frass?” (Ecology Letters, 2003, 6: 361-370) reported that caterpillars forcefully eject frass, sometimes shooting it several feet away, as a way of avoiding the accumulation of frass and thus attracting predators.  The fact that several insect species “shoot the frass” was well documented in the 1980s and 1990s.  Weiss’ experiments documented that, at least in some species (in at least 17 moth and butterfly families), that action is apparently effective in diminishing the success of their predators in finding them.
	Weiss’ experiments were well constructed and her analysis sound.  The article is well worth the time if you have an interest in this topic.
	First Photograph of Wind
	PRESS RELEASE:  APRIL 1, 2022
	After seven years and four months the Hillsboro Research Institute (HRI) has succeeded in taking an image of wind.  Most of us have seen things being blown around by the wind (trees, flags) or have seen things (dust, roof tops) being carried by the find.   Until now, however, an image of the wind (known in some circles as Mariah and in others as Sirocco, Xlokk, or Zephyr) has alluded humankind.
	The image below is a framegrab of a video clip of wind.  We apologize for the low resolution of the image but DARPA has impounded the original material.
	Even though the framegrab is low resolution, its great clarity results from an exceedingly high frame rate utilized by a bank of 14 high speed video cameras with lighting furnished by an array of 27 super-fast flashes and four 8’ x 5’ banks of high intensity LEDs (each providing light in a different wavelength).  Unfortunately the exact specifications of the equipment used have been sequestered by DARPA, so we are unable to share the details with you.
	HRI wishes to extend its sincerest apology for the power outage which occurred during this effort.
	Our Covers
	The Question Mark,  , at a water seep on the back cover was photographed by James Von Loh.




