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ABOUT THE GUIDE 
 

Trout Unlimited and the River’s Calendar Project have initiated a pilot program in 

Massachusetts to track emergence dates of selected aquatic insects to assess whether 

emergence periods are changing over time, possibly as a result of climate changes.  

The purpose of this field guide is to provide information to allow identification of selected 

common aquatic insects found in Massachusetts. The insect taxa in this guide were 

selected because they are generally well-known and frequently imitated by fly fishers.  

As the taxa in this guide occur throughout the northeastern United States, anglers 

across the region may find this guide helpful.   

 To effectively document emergence dates, insects observed in the field must be 

accurately identified. To assist with making accurate identifications, each “hatch” in this 

field guide consists of just one or a few species. By using this field guide, anglers will be 

able to better determine if they are seeing one of these hatches on the water.  

Information provided for each taxon consists of key identification characteristics of 

immature and adult stages as well as information on habitat, distribution, and 

emergence.  A gallery of larger photographs is included at the end of the guide to 

further assist the user with seeing characters necessary for accurate identification.  

Also, this guide will periodically be updated to include additional taxa or more 

information on currently included taxa.  Please check the River’s Calendar website for 

such updates. 

 The emergence dates given are approximate to central New England.  One of 

the intended benefits of the River’s Calendar project is to use angler observations to 

improve the accuracy of emergence calendars on specific rivers. Anglers are welcome 

to join the River’s Calendar project and help document emergence dates of the insects 

in this guide and other insects as well. Although the project is being tested on specific 

rivers and with the taxa treated in this guide, observation making is not limited to either.  

If you observe hatches while you are fishing, your reports are of interest to this project. 

The River’s Calendar web site provides information on how to participate.  

 The River’s Calendar Project includes specific protocols for documenting the time 

and species observed, and data forms for submitting the information.  These documents 

are available at:  www.riverscalendar.org  

 

The production of this field guide was funded by Trout Unlimited’s Embrace-a-
Stream Grant Program 
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TERMINOLOGY 
 

The following entomological and morphological terms are used in this guide to assist 

with aquatic insect identification. 

Abdomen: The rear, multi-segmented portion of the body located behind the three pairs of legs. 

Anterior: Reference to placement of feature/structure at or towards the front. 

Dorsal: The top or upper body surface. 

Dun: The sexually immature stage of the adult mayfly, also known as the subimago. 

Gills: The nymph’s or larva’s respiratory organs. 

Hyaline: Transparent or glassy (in reference to a characteristic of some adult mayfly wings). 

Imago: The sexually mature stage of the adult mayfly, also referred to as a spinner. 

Lateral: Along the sides (of the body or other structure) 

Oviposit: To lay eggs. 

Posterior: Toward the rear end. 

Spinner: Synonym for imago. 

Subimago: Synonym for dun 

Tarsal: Of or pertaining to the tarsus 

Tarsus: The distal leg segment on adult and larval aquatic insects; usually consisting of 4 or 5 

segments on adults.  

Thorax: The three body segments between the head and abdomen that support the legs and 

wings. 

Venation: The color and arrangement of veins on an adult insect’s wings. 

Ventral: Referring to the underside of the body or structure in question. 

Wing pads: Protective sheathing for the developing fore- and hind wings in nymphal mayflies 

and stoneflies.  Wing pads in mature nymphs enlarge and darken to dark brown or black prior to 

emergence, leading to the term “black wing” in reference to a mature nymph.  
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SMALL WINTER STONEFLY/SNOWFLY 
Order: Plecoptera Family: Capniidae 

 
NYMPHS 

 

    
         Allocapnia sp., a Capniidae nymph 
 
Nymph Look Alikes: Nymphs of the Capniidae stoneflies are most similar to those belonging to the 
Leuctridae family. Nymphs of the two families can be separated by the presence of lateral folds on the 
underside of all abdominal segments in the Capniidae, while only on segments 1-4 to 1-6 in eastern US 
Leuctridae.  Both families have winter-time hatches, so emergence timing may overlap.   

 

ADULTS 
 

        
       Adult Capniidae 

 
 
Adult Look Alikes:  The small winter stoneflies of the family Capniidae are most easily confused with 
other smaller winter/early-season stoneflies, namely the Nemouridae and the Leuctridae.  Neither of 
these other families have longer tails (cerci) as adults but only short stubs, allowing easy separation.  
However, collection of specimens is needed for rendering an accurate identification to genus (not covered 
in this guide). 

 

HABITAT & DISTRIBUTION 
Capniidae can be found in stream and smaller rivers with clean water and abundant 
cobbles and gravels.  Only two genera occur in New England, Allocapnia and 
Paracapnia.  Allocapnia is likely the more commonly encountered of the two.   Nymphs 
are not frequently collected in typical stream macroinvertebrate samples because the 

Size: 5 to 7 mm 
Body: Mostly brown/black 
Wings: Light to medium grey 
with dark venation 
Tails:  Long as adults 
 

 

 

Size: 5-7 mm 
 
Body: Light brown to dark brown.  Elongate and 
slender bodied; very similar to the Leuctridae 
stoneflies, but can be separated by the folds 
(called pleural folds) to each side of the underside 
of abdominal segments 1 to9 on the Capniidae 
(high magnification necessary to see this feature). 

 



5 

 

nymphs live within the spaces between gravels and cobbles until immediately prior to 
emergence. 
 

LIFE CYCLE – EMERGENCE 
 
Capniidae nymphs crawl out of the water to emerge from their nymphal skins.  Hatching 
activity can occur between early winter and late spring in central New England, while 
most activity is reported to occur between mid-winter and early spring.  Adults are 
frequently seen on snow, hence the source of one of their common names, the snowfly. 
 
Massachusetts:  Early winter into late spring, with most activity in winter and early 
spring. 
 

 
Capniidae adults can be found seen atop the bankside snow when northeast streams are frozen over 
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WILLOWFLY, EARLY BROWN/BLACK STONEFLY 
Order: Plecoptera Family: Taeniopterygidae 

 
NYMPHS 

  
 
 
 
 
 
 
 
 
 
 
 Taeniopterygidae nymphs 
 
 
Nymph Look Alikes: Nymphs of the Taeniopterygidae stoneflies are most similar to those belonging to 
the Nemouridae family.  Both families are early-season hatches, so emergences may overlap.  However, 
mature Taeniopterygidae nymphs are significantly larger than are Nemouridae nymphs, the latter only 
ranging between 6 and 8 mm.  

 
ADULTS 

 

        
      Adult Taeniopterygidae 

 
 
Adult Look Alikes:  Owing to their early-season emergence, the early brown and black stoneflies are not 
easily confused with other adult stoneflies.  The other stoneflies emerging at this time, namely the small 
winter stoneflies belonging to the families Capniidae, Leuctridae, and the Nemouridae, are much smaller 
than those in the Taeniopterygidae family.  Taeniopterygidae hatches occurring in the later spring may be 
confused with Perlodidae stoneflies (also known as stripetails, springtails, or yellow stones). Perlodidae 
stonefly adults are generally lighter in color, but a more confident determination can be made by closer 
examination of mouthparts and legs under a microscope.  Collection of specimens is recommended for 
rendering an accurate identification. 

 
 
 

Size: 9 to 12 mm 
Body: Mostly brown/black, often with un-
sclerotized areas orange-brown. 
Wings: Clear with dark venation 
Tails:  Very short 
 

Size: 9-12 mm 
Body: Greyish brown or reddish brown to almost black, often with a 
lighter stripe running dorsally along the length of the body.  The 
genus Taeniopteryx has finger-like gills at the base of each leg, but 
the other common genera (Strophopteryx, Taenionema, and 
Oemopteryx) lack this feature.  
Legs: Solid brown to black.  Second tarsal segment as long as the 
first (diagnostic character in both nymphs and adults) 
Wing Pads:  When mature, the wing case of Taeniopterygidae 
nymphs will take on a wide, triangular shape and will be divergent 
from the length of the body.  
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HABITAT & DISTRIBUTION 
 
Taeniopterygidae can be found in stream and small river reaches of moderate to fast 
current speeds.  While all genera listed earlier occur in central New England, their 
habitat preferences differ.  Taeniopteryx is most tolerant of warm water and therefore 
can occur on downriver sections of larger streams and small rivers.  Strophopteryx is 
also tolerant of warmer water and therefore relatively common in larger streams.  
Taenionema typically occurs in medium-sized streams, while Oemopteryx is generally 
confined to small 1st and 2nd-order streams. 
 

LIFE CYCLE – EMERGENCE 
 
Taeniopterygidae nymphs crawl out of the water to emerge from their nymphal skins.  
Depending on the genus/species, this activity may occur as early as mid-winter or as 
late as May.  Taenionema is the latest to hatch among the four eastern genera treated 
here. Egg-laying adults are said to make for good early-season fishing opportunities.  
Nymphs hatch soon after egg laying and enter diapause (a sort of hibernation) from late 
spring until fall, at which time they resume feeding and growing until winter/spring 
emergence.  
 
Massachusetts:  February into May, depending on genus/species, weather and water 
temperatures. 
 
 

 
Early spring on a trout stream: Taeniopterygidae time 
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QUILL GORDON – Epeorus pleuralis 
Order: Ephemeroptera Family: Heptageniidae 

 
NYMPH 

 

   
Mature Quill Gordon nymphs 

 
Size:  Body length of mature nymph (excluding tails) 9-12 mm 
Body:  Body shape flat: head as wide or slightly wider than thorax with eyes on top of 

head; body color grey/olive-tan to reddish-brown 
Gills:  Large, held out to sides, and overlapping 
Tails:  Two tails 

 
Nymph Look Alikes: 
Other flat-bodied mayflies (Heptageniidae).  Epeorus is unique in the family as the only eastern 
genus with two tails as nymphs. 

 
DUN (SUBIMAGO) 

 

   
        Female dun 

 
 
 
 

  

Size:  Body length: 9-12 mm 
Body:  Greyish-brown/olive-grey with slight to 

moderate banding on abdomen 
Wings: Well-developed front and hind wings; uniformly 

slate grey 
Tails:  Two tails 
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SPINNER (IMAGO) 
 

  
    Male Spinner 

 
Dun/Spinner Look Alikes:  Other members of the 
family Heptageniidae, all with two tails as adults.  E. 
pleuralis is the earliest to emerge, but other 
northeastern taxa, particularly some species of 
Rhithrogena (see photo to left) may emerge as early 
as early May in Massachusetts.  Early-season 
Rhithrogena duns and spinners tend to be larger than 
those of E. pleuralis, and the bodies of the 
Rhithrogena spinners are darker and more uniformly 
colored.  However, the best way to reliably separate 
these two genera is by examining the front legs of the 
male spinners.  On Rhithrogena, the 1st (basal) tarsal 
segment is less than 1/5th the length of the second 

segment, while the two segments are nearly the same length on Epeorus.  The hatching of 
another Heptageniidae mayfly, the March Brown (Maccaffertium vicarium), may also partially 
overlap with that of E. pleuralis, but the March Brown has barring on the wings as both duns and 
spinners. 

 
HABITAT & DISTRIBUTION 

 
Epeorus pleuralis nymphs are found in the swift water of riffles and rapids in streams 
and smaller rivers.  They are abundant in some of the Deerfield River’s major 
tributaries, including the South and Green rivers.   This species ranges across the 
northeastern United States. 
 

LIFE CYCLE – EMERGENCE 
 
Epeorus pleuralis is known among anglers as the first mayfly hatch of the season in the 
northeast.  Once water temperatures reach 50oF, emergence activity can be a regular 
mid-afternoon occurrence on waterbodies supporting good numbers of this species.  E. 
pleuralis (and other species of this genus) emerge underwater.  The nymphs crawl to 
the underside of rocks near the river’s margin to split their nymphal skins.  The duns are 
said to struggle to the surface, rendering a wet fly fished in this manner very effective.  
Adults will return to the river two days later after having moulted into spinners and mate 
over swift water again during mid-afternoon hours. 
 
Massachusetts:  April into May 

Size:  Body length: 9-12 mm 
Body:  Reddish brown with lighter banding 
Wings: Well-developed front and hind wings; 

hyaline (clear) 
Tails: Two tails 
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BLUE QUILL – Paraleptophlebia adoptiva 
Order: Ephemeroptera Family: Leptophlebiidae 

 

NYMPH 
 

    
Mature P. adoptiva nymphs and close up of gill structure 

 
Size:  Body length of mature nymph (excluding tails) 7-9 mm 
Body:  Body color medium reddish-brown 
Gills:  Long and thin, two-filamented divided approximately 1/3 distance from base. 
Tails:  Three tails 

 
Nymph Look Alikes: 
Other nymphs in the family Leptophlebiidae, particularly other Paraleptophlebia.  Structure of 
the gills is diagnostic for the genus, and only one other species in New England (P. mollis) 
shares the exact same gill structure.  Close examination of the mandibles is necessary to 
separate P. mollis from P. adoptive unless mature, black-wing nymphs are collected.  Timing of 
the collection of these nymphs will reveal species: P. adoptiva is the earliest Paraleptophlebia 
species to hatch in the year, often hatching when water temperatures reach the low 50s. 

 

DUN (SUBIMAGO) 
 

   
        Male dun 

 
Dun/Spinner Look Alikes:  The early emergence of P. adoptiva allows for relatively easy 
identification of this species.  Certain members of the Baetidae family (including little blue-
winged olives) may be emerging alongside P. adoptiva, but all Baetidae adults have only two 
tails.  Epeorus pleuralis will also emerge at this time of year, but is slightly larger and also has 
only two tails.  The Hendrickson mayfly, Ephemerella subvaria, also emerges at this time, but is 
considerably larger and has three tails. 
 

Size:  Body length: 7-9 mm 
Body:  Brown thorax, tan/light-brown abdomen 
Wings: Well-developed front and hind wings; uniformly light 

bluish grey. 
Tails:  Three tails 

 
 



11 

 

SPINNER (IMAGO) 
 

   
                    Male Spinner 
 

 

HABITAT & DISTRIBUTION 
 
Paraleptophlebia adoptiva nymphs are found in the slower to moderate currents of 
slower riffles, riffle margins, runs, and pool margins in streams and smaller rivers.  They 
are abundant in some of the Deerfield River’s major tributaries, including the North and 
Green rivers.   This species ranges across much of the United States. 
 

LIFE CYCLE – EMERGENCE 
 
Paraleptophlebia adoptiva is one the first mayfly hatches of the season in the northeast, 
often overlapping with both Quill Gordon and Hendrickson hatches.  Once water 
temperatures reach the low 50soF, emergence activity can be a regular daily occurrence 
for several weeks on waterbodies supporting good numbers of this species.  The 
nymphs swim to the water’s surface to emerge, and the duns may sit atop the river for a 
while, particularly on cooler days, while their wings unfurl and dry.  Adults will return to 
the river two days later after having moulted into spinners and mate over the water 
during daylight hours. 
 
Massachusetts:  Late April into mid/late May 

 

 
When riverside trees are greening up, the blue quills will be hatching 

Size:  Body length: 7-9 mm 
Body:  Dark reddish brown 
Wings: Well-developed front and hind wings; 

hyaline (clear) 
Tails: Three tails 
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HENDRICKSON/RED QUILL – Ephemerella subvaria 
Order: Ephemeroptera Family: Ephemerellidae 

 
NYMPH 

 

   
E. subvaria nymph 

Size: 8- 11 mm 
Body: Rounded in cross section (not flattened); color olive brown, red brown, to black brown, 
often with lighter band across abdomen (best seen on larger, more mature nymphs) 
Legs: Light brown/tan with darker brown banding 
Tails: Three tails 

 
  
 
Nymph Look Alikes: Ephemerella subvaria nymphs are easily 
confused with those of Ephemerella invaria (Sulphur or Pale 
Evening Dun; photo of nymph at right).  Only E. subvaria has the 
distinct banding on the abdomen, but this does not occur on all 
individuals.  E. subvaria nymphs are usually also larger when fully 
mature.  
 
 

DUN (SUBIMAGO) 

 

    

        Male dun                 

 

 
 
 
 
 

Size: Body size: 8-12 mm (males slightly smaller than 
females) 
Body: Grey-brown to tan-brown; females generally lighter 
than males 
Wings: Large hind wings; uniform medium grey 
Tails: Three tails (all same size) 
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SPINNER (IMAGO) 
 

    
   Female spinner 

 
 
Dun/Spinner Look Alikes: Quill Gordons (Epeorus pleuralis), 
while slightly smaller and daintier, resemble E. subvaria duns 
and spinners.  They can readily be distinguished from one 
another by the number of tails (only two on the former).  
Hendrickson adults may also be confused with those of the 
genus Leptophlebia (the Black Quill), which is also an early 
season hatch (but far less often encountered than the 
Hendrickson).  The Black Quill can be distinguished from the 
Hendrickson by the presence of a middle tail that is noticeably 
shorter than the outer filaments.  Also note the distinct wing 
venation on the Black Quill that is not evident on the 
Hendrickson. 

         Look alike: The Black Quill (Leptophlebia sp.) 

 
HABITAT & DISTRIBUTION 

 
Ephemerella subvaria is a common, often abundant, mayfly on many northeastern trout 
streams.  The nymphs inhabit well-oxygenated riffles and runs, from which they emerge in the 
late spring.  The nymphs are said to avoid areas of fluctuating water temperatures. 
 

LIFE CYCLE – EMERGENCE 
 
Hendricksons are among the first mayflies to hatch each spring, often following the Quill 
Gordons (Epeorus pleuralis) by only a few weeks.  In central New England, hatching may begin 
as early as April and go on for several weeks, sometimes into early June, dependent on 
weather conditions.  The nymphs emerge by swimming to the surface where they will writhe to 
free themselves of their nymphal shuck.  Emergers and newly hatched duns may ride on the 
water’s surface for some distance, making for easy and enticing quarry for feeding trout.  
Information relating to the behavior and importance of the spinners to the fly angler is 
conflicting.  While most sources suggest that females drop their eggs to the water from high in 
the air, minimizing their importance as fish food until they drop spent in the later evening, a few 
sources suggest that the females do lay their eggs while lying on the water. 
 
Massachusetts:  April into early June, depending on weather and water temperatures. 

 
 

  

Size: Body size: 8-12 mm (males slightly smaller than 
females) 
Body: Dark reddish-brown 
Wings: Large hind wings; hyaline (clear) wings 
Tails: Three tails (all same size) 
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SPECKLED DUN – Callibaetis spp. 
Order: Ephemeroptera Family: Baetidae 

 
NYMPH 

 

    
        Callibaetis sp. nymph 

 
Nymph Look Alikes: Callibaetis nymphs are most likely to be confused with Cloeon dipterum (Pond 
Olive), Siphlonurus spp. (Black Drake), or Ameletus spp. (Brown Drake) nymphs. Both Siphlonurus and 
Ameletus nymphs have short antennae (less than twice the head width), which readily distinguish them 
from the long antennae (2-4 times head width) of Callibaetis.  C. dipterum nymphs are more difficult to 
distinguish from Callibaetis without the aid of magnification, as the lack of hind wing pads and dorsally 
folded gill flaps (versus ventrally folded in Callibaetis) are characteristics of C. dipterum nymphs lacking in 
Callibaetis.  

 
DUN (SUBIMAGO) 

 

        
    Male Callibaetis dun 

 
 

SPINNER (IMAGO) 
   

     
Male Callibaetis sp. spinner 

 

Size: 6 to 12 mm 
Body: Typically brown to gray 
Wings: Wing color gray to brown with pale areas along 
venation; Hind wings quite small and can be hard to see 
Tails:  Two tails 
 

Size: 6 to 12 mm. 
Body: Grey to almost black 
Wings: Clear, often with speckled dark markings 
near leading edge; Hind wings quite small and can 
be hard to see 
Tails:  Two tails 

 

Size: Mature nymph 6-12mm long (excluding tails). 

Body: Body color pale tan, olive, or olive-brown; 

Heart-shaped gills on abdominal segments 1-7.   

Tails: Three tails equal length, fringed with fine 

hairs. 

Other: Antennae long - 2-4 times head width. 
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Dun/Spinner Look Alikes: Callibaetis adults will most likely be confused with Siphlonurus adults. The 
small hind wing of Callibaetis, along with its wing color (light colored veins on duns and speckled dark 
markings on spinners), and body size, will quickly distinguish it from Siphlonurus.  Callibaetis adults may 
also be confused with those of Cloeon dipterum, another still water inhabitant belonging to the Baetidae 
family.  While C. dipterum may show some mottling along the leading margin of the forewing, this species 
lacks hind wings, allowing for easy separation from Callibaetis adults. 

 

 
HABITAT & DISTRIBUTION 

 
Callibaetis are found in lakes, ponds, and slower-moving sections of lower-gradient 
rivers.  While at least four species are known to occur in New England (C. ferrugineus, 
C. fluctuans, C. pallidus, and C. pretiosus), only C. ferrugineus is recognized as a 
common hatch for anglers. 
 

LIFE CYCLE – EMERGENCE 
 
Callibaetis are multibrooded, producing two or three generations per year, depending on 
climatic conditions.  Hatching occurs intermittently from spring into the early fall, with 
two or three peaks occurring during this period.  

Mature nymphs swim to the water’s surface where the duns emerge. Dun emergence 
can occur from mid-morning to late afternoon depending on weather conditions, with 
overcast days producing larger and longer hatches. Large numbers on the surface is 
common.  

After molting to the spinner stage, spinners mate in the air, and then females return to 
streamside foliage for up to five days while the eggs develop. Females return to the 
water from mid-afternoon to late evening to lay their eggs, which hatch almost 
immediately. 

Massachusetts:  May through September, with several peaks depending on weather 
and water temperatures. 
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THE GRANNOMS – Brachycentrus spp. 
Order: Trichoptera Family: Brachycentridae 

 
LARVA 

 

   
Brachycentrus sp. larva 

 
 
 
 
 
 
 
 
 
Larva Look Alikes: Brachycentrus larvae construct a distinctive four-sided case made of strips of wood 
and plant material.  The only other caddisflies that make a similarly four-sided case are some species of 
another common caddisfly, Lepidostoma sp., and those cases of the latter are constructed of cut squares 
of plant material rather than of thin strips. 

 
ADULT 

 

             
             Adult female B. numerosus           Adult male B. numerosus 

 
 
 
 
 
 
 

Size: 10 to 12 mm 
Body: Highly variable, bright/light green to very dark grey-brown 
Wings: Highly variable, light tan to medium grey-brown 
 
NOTE: Examination of mouth parts, legs, and thorax under high magnification is 
necessary to reliably identify this caddisfly to genus.  Collection of representative adult 
specimens is highly recommended for confirmation. 
 

Size: 9- 12 mm 
Body: Light cream/white, sclerites cover first two thoracic segments, tiny sclerites on third 
segment.  Larvae lack humps on either top or sides of first abdominal segment. 
Legs: Dark brown 
Case: Four-sided, neatly constructed of wood and plant material.  Described as “chimney like” or 
“log-cabin style”. 
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Adult Look Alikes:  Owing to variability in coloration within this genus (from light green to almost black) 
and general similarity in size and color to other caddisflies, collection of representative adult 
specimens is highly recommended for later examination under magnification.  
 

 
HABITAT & DISTRIBUTION 

 
At least five species of Brachycentrus inhabit flowing waters of central New England.  
Among these, B. numerosus and B. appalachia likely produce the largest hatches and 
are therefore of the most importance to anglers.  B. solomoni (also known as the black 
caddis) and B. americanus may also be locally important on certain waters.  B. 
numerosus is known as the dark grannom, while B. appalachia is known as the apple 
caddis or grannom.  Identification to species would require close inspection of the 
abdomen under high magnification.  The apple caddis is known to occur in both light 
and dark varieties (see photos above), with the light variety sporting a light green 
abdomen and light tannish wings, while the dark variety is a dark brown with medium 
grey-brown wings.  This difference in coloration is related to time since emergence, with 
newly hatched individuals being lightest. 
 
 

LIFE CYCLE – EMERGENCE 
 
While other species of Brachycentrus may hatch later into the summer or have 
extended hatches (most notably B. americanus), both B. numerosus and B. appalachia 
are known to be late spring/early summer hatches which occur over the course of only a 
few weeks.  Both the emergence and egg-laying habits of Brachycentrus render them a 
valuable food source for trout: pupae emerge in the surface film, sometimes struggling 
for a length of time to free themselves of the pupal shuck, while adult females land and 
ride on the water’s surface to deposit their eggs, once again creating an easy food 
source for fish. 
 
Massachusetts:  May into and through June, depending on weather and water 
temperatures. 
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MARCH BROWN/GREY FOX/GREAT RED SPINNER – 
Maccaffertium vicarium 

Order: Ephemeroptera Family: Heptageniidae 
 

NYMPH 
 

    
                 M. vicarium nymph 

 
Nymph Look Alikes: Maccaffertium vicarium nymphs look a lot like the many other Maccaffertium 
species nymphs, and trout streams typically support at least two or three such species.  However, only M. 
vicarium and M. luteum have the black bands on the rear margins in the underside of their abdominal 
segments. M. luteum is far less often encountered than is M. vicarium. 

 
DUN (SUBIMAGO) 

 

               
                 Female dun           Male dun 

 
 
 
 
 
 
 
 
  

 
Size: 12 to 16 mm* 
Body: Pale amber yellow to reddish brown body with lighter underbody 
Wings: Light to medium yellowy gray wings with hazy brown cross veins and patchy mottling 
Tails:  Two tails (note that nymphs have three) 
 
*What was formerly M. fuscum – the Gray Fox - is now considered M. vicarium.  The Grey Fox variety tends to be smaller 
and lighter in color than the March Brown variety 

Body: Flat head and body with head as wide is body; 
dorsal: light brown to amber and yellow with brown/black 
banding; ventral: black banding along the rear margin of 
the underside of each abdominal segment 
 
Tails: Three tails, side tails held out widely 
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SPINNER (IMAGO) 

 

      
            Male spinner 

 
 
Dun/Spinner Look Alikes:  Between their larger size, two tails, and 
mottled wings, March brown duns are not easily confused with other 
early-season mayflies.  The spinners of Rhithrogena spp. also belong to 
the Heptageniidae family of mayflies and bear close resemblance to the 
Great Red Spinners of M. vicarium in shape and coloration, but are 
smaller (9-12 mm versus 12-16 mm).  Some Rhithrogena species are 
known to hatch during the spring season (May), so overlapping hatches 
can occur.  Rhithrogena spinners are typically smaller and darker in 
coloration.  Other characters such as wing venation can be used, but are 
difficult to discern without magnification. 

 
HABITAT & DISTRIBUTION 

 
Maccaffertium vicarium is one of the more common mayflies in trout streams and small 
rivers across the eastern United States.  Nymphs prefer the slow to moderately fast 
water of runs and riffles, where they crawl about gravels and cobbles. 
 

LIFE CYCLE – EMERGENCE 
 
M. vicarium is said to begin hatching when water temperatures climb into the mid 50soF.  
The nymphs crawl into the shallow, slower stream margins to emerge.  Emergence 
typically occurs in the mid to latter parts of the day, warmer weather inducing later 
hatches.  Emergers and fresh duns may drift along the water’s surface for some 
distance, particularly on cooler days, as they struggle to free themselves of their 
nymphal shucks and then straighten and dry their wings 
 
Spinners return to the river days after hatching for mating and egg laying.  Spinners will 
gather high above the water in the evening, dropping closer to the water’s surface as 
light levels wane towards dusk.  Warm weather will entice spinners from several days’ 
hatches to mate together, resulting in inconsistent yet concentrated spinner falls. 
 
Massachusetts:  May into late June and early July, depending on weather and water 
temperature. 

Size: 12 to 16 mm (note larger body size) 
Body: Pale brown to dark reddish brown body 
Wings: Clear wings with dark brown/black venation 
Tails:  Two tails (note that nymphs have three) 
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EASTERN SULPHUR – Ephemerella invaria 
Order: Ephemeroptera Family: Ephemerellidae 

 
NYMPH 

 

     
     E. invaria nymph 

 
Nymph Look Alikes: Without magnification, nymphs of the genus Ephemerella can be difficult to identify 
to species.  The three common Ephemerella species in central New England include E. subvaria, E. 
invaria, and E. dorothea.  Both E. subvaria and E. invaria are larger than E. dorothea when mature, and 
E. dorothea lacks short, paired spines present on the abdominal segments of both E. subvaria and E. 
invaria. Furthermore, nymphs of other genera within the Ephemerellidae family generally resemble E. 
invaria in shape, size, and coloration.  When possible, mature specimens should be collected for more 
reliable identification under magnification. 

 
DUN (SUBIMAGO) 

 

    
          Female dun            Male dun 

 
 
 
 
 
 
 
 
 
 
 

Size: 8 to 11 mm (males slightly smaller than females) 
Body: Yellow to cream, often with light brown markings on top of abdomen 
Wings: Light grey 
Tails:  Three tails, light brown and barred 
 

Size: 7- 10 mm 
Body: Rounded in cross section (not flattened); color olive brown, red brown, 
to black brown, sometimes with various lighter markings such as small spots 
or partial bands across some abdominal segments 
Legs: Light brown/tan with medium brown banding 
Tails: Three tails 
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SPINNER (IMAGO) 
 

           
          Male (L) and female (R) spinner 
 
  
 
 
 
Dun/Spinner Look Alikes:  Ephemerella invaria is similar to E. 
dorothea, but E. dorothea is smaller (5-7 mm versus 8-10 mm). 

 
 

                                          HABITAT & DISTRIBUTION 
 
Ephemerella invaria is one of the more common mayflies in trout streams and small 
rivers across the eastern United States.  Able to tolerate a range of temperature and 
flow conditions, E. invaria is widespread and often abundant in eastern streams.  
Nymphs occur in a variety of habitats, from slow-flowing pools and runs to fast riffles, 
although they will tend to be most numerous in medium- to fast-flowing reaches. 
 

LIFE CYCLE – EMERGENCE 
 
Anglers eagerly await the “sulphur” hatches of early summer.  Both E. invaria and E. 
dorothea are known by this common name.  In addition to size difference between the 
two species (see “Lookalikes” section above), emergence timing also differs, but often 
partially overlaps.  E. invaria is the first of the two species to hatch; emergence activity 
begins when water temperatures reach the mid-fifties.  Nymphs are known to crawl into 
the shallow stream margins, where they will swim with a slow wriggling motion to the 
surface, rendering emerger patterns of this species quite effective. 
 
Following emergence, duns are said to molt and return to the stream as spinners within 
a day.  Information on the reliability of a spinner fall of this species is conflicting; while 
some suggest that only females fall spent and do so inconsistently, others state that 
both genders fall spent.  
 
Massachusetts:  Late May/early June into July, depending on weather and water 
temperatures. 

Size: 8 to 10 mm 
Body: Males are reddish brown, while females 
are tan/cream with brownish markings 
Wings: Clear wings (hyaline) 
Tails:  Three tails 
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GOLDEN DRAKE – Anthopotamus distinctus 
Order: Ephemeroptera Family: Potamanthidae 

 
NYMPH 

 

      
A. distinctus nymph 

 
Nymph Look Alikes: Golden Drake nymphs are most easily confused with other tusked mayflies and 
members of the Leptophlebiidae family.  Nymphs of A. distinctus are easily distinguished from those of 
the other tusked mayflies (Ephemera and Hexagenia in Massachusetts) by the gills: held laterally and out 
away from the body on former, while held dorsally up over the body on the latter.  The well-developed 
tusks of mature A. distinctus nymphs are absent from all eastern members of the Leptophlebiidae. 

 
DUN (SUBIMAGO) 

 

       
Female dun 

 
SPINNER (IMAGO) 

   
 
 
 
 
 
 
 
Dun/Spinner Look Alikes:  Golden Drake duns are most likely to be confused with the duns of 
Hexagenia limbata and Ephemera varia.  H. limbata occurs in lakes much more frequently than in moving 
waters in New England, and “Hex” duns are considerably larger, ranging from 17 to 40 mm.  E. varia (the 
Yellow Drake) is a paler yellow and has light brown markings on the wings.  The spinners of E. varia are 
primarily brown on the dorsal side of the abdomen, and the brown markings on the wings even more 

Size: 12 to 16 mm 
Body: Pale yellow, with light rose/brown stripes on side 
of abdomen 
Wings: Yellow with black cross veins 
Tails:  Three tails, light brown 
 
Note: The combination of these characters allows separation 
of A. distinctus from the other three Anthopotamus species.  A. 
myops lacks any markings on the abdomen, while A. 
neglectus and A. verticis are distinctly smaller species, ranging 
from 7 to 9 mm.  Only A. distinctus is presently known from 
New England, but all 3 other species occur in eastern New 
York. 
 

Size: 12 to 15 mm 
Body: white abdomen and yellow thorax 
Wings: Clear wings (hyaline) 
Tails:  Three tails, faintly banded 

 

Size: 12- 16 mm 
Body: Light amber to reddish brown with lighter 
markings 
Legs: Light reddish brown with darker banding 
Tails: Three tails 
Gills: Forked, feathery and elongate; held out to sides 

 

NO PHOTO 
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distinct.  The larger, whitish Anthopotamus distinctus spinners with entirely hyaline wings are not readily 
confused with any other mayflies in the region on midsummer nights. 

 
 

HABITAT & DISTRIBUTION 
The genus Anthopotamus includes four species; only A. distinctus is currently known to 
occur in New England.  Inhabitants of warmer reaches of medium-to-larger rivers, the 
Golden Drake is unique among the mayflies in that the nymphs exhibit behavior 
intermediate of crawling and burrowing mayflies.  Rather than borrowing into soft 
sediments, they settle into the crevices and depressions among the detritus in slower-
moving sections of rivers. 
 

 
Anthopotamus distinctus prefer medium to larger rivers 

 
LIFE CYCLE – EMERGENCE 

 
The Golden Drake is a mid-summer hatch, typically occurring in July in Massachusetts.  
Nymphs are said to actively scurry about the river bottom prior to emergence.  The large 
yellow duns emerge in the late afternoon and evening and may drift atop the water’s 
surface for some distance as they wait for their large wings to dry.  Mating flights by 
spinners occur in the evenings, and spinners fall at dusk into darkness. 
 
Massachusetts:  Late June through July, depending on weather and water 
temperatures. 
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EASTERN SULPHUR/PALE EVENING DUN –  
Ephemerella dorothea 

Order: Ephemeroptera Family: Ephemerellidae 
 

NYMPH 
 

        
            E. dorothea nymph (L) and an emerging dun (R) 
 
Nymph Look Alikes: Without magnification, nymphs of the genus Ephemerella can be difficult to identify 
to species.  The three common Ephemerella species in central New England include E. subvaria, E. 
invaria, and E. dorothea.  Both E. subvaria and E. invaria are larger than E. dorothea when mature, and 
E. dorothea lacks short, paired spines present on the abdominal segments of both E. subvaria and E. 
invaria. Furthermore, nymphs of other genera within the Ephemerellidae family generally resemble E. 
invaria in shape, size, and coloration.  When possible, mature specimens should be collected for more 
reliable identification under magnification. 

 
DUN (SUBIMAGO) 

 

     
               Female dun              Male dun 

 
 
 
 
 
 
 
 

Size: 5 to 8 mm (males slightly smaller than females) 
Body: Yellow to cream 
Wings: Light grey 
Tails:  Three tails, light brown and barred 
 

Size: 5 to 7 mm  
Body: Rounded in cross section 
(not flattened); color olive brown, red 
brown, to tan-brown 
Legs: Light brown/tan with medium 
brown banding 
Tails: Three tails 
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SPINNER (IMAGO) 
   

 
     Male (top) and female (bottom) E. dorothea spinners 

 
 
 
 
Dun/Spinner Look Alikes:  E. invaria is similar to E. dorothea, but E. dorothea is smaller (5-7 mm versus 
8-10 mm).  Serratella serratoides (Little Tan Dun) hatches will overlap with those of E. dorothea, and the 
adults are about the same size.  However, S. serratoides adults, particularly the spinners, can be 
identified by the presence of four small black spots on the underside of each abdominal segment. 

 
HABITAT & DISTRIBUTION 

 
Ephemerella dorothea is one of the more common mayflies in trout streams and small 
rivers across the eastern United States.  Able to tolerate a range of temperature and 
flow conditions, E. dorothea is widespread and often abundant in eastern streams.  
Nymphs occur in a variety of habitats, from slow-flowing pools and runs to fast riffles, 
although they will tend to be most numerous in medium- to fast-flowing reaches. 
 

LIFE CYCLE – EMERGENCE 
 
Anglers eagerly await the “sulphur” hatches of early summer.  Both E. invaria and E. 
dorothea are known by this common name.  In addition to the size difference between 
the two species (see “Lookalikes” section above), emergence timing also differs, but 
often partially overlaps.  E. dorothea is the second of the two species to hatch, typically 
following E. invaria by two or three weeks.  Nymphs are known to crawl into the shallow 
stream margins, where they will swim with a slow wriggling motion to the surface, 
rendering emerger patterns of this species quite effective.  Emergence typically occurs 
during the afternoon and evening hours, but can occur during cold-weather spells and 
during the evening during unseasonably warm weather. 
 
Following emergence, duns are said to molt and return to the stream as spinners within 
a day or two. Mating and egg laying occur in the evening over riffles, and spinners often 
fall spent to the water at dusk.  Some accounts report only the females generally falling 
spent to the water, but others have observed good numbers of both sexes on the 
water’s surface after mating and egg laying.  
 
Massachusetts:  Mid June into and through July (even August on some waters), 
depending on weather and water temperatures. 

Size: 5 to 7 mm 
Body: Males have white abdomens with yellow to orange 
yellow thoraxes; females are cream to yellow cream with a 
light brown cast on the abdomen and orangish yellow thorax. 
Wings: Clear wings (hyaline) 
Tails:  Three tails 
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MAHOGANY DUN/SLATE DRAKE – Isonychia bicolor 
Order: Ephemeroptera Family: Isonychiidae 

 
NYMPH 

 
    
      

                  
           I. bicolor nymph 
 
Nymph Look Alikes: Owing to the distinct white/yellow stripe running the length of the body, I. bicolor 
nymphs are not readily confused with other mayfly nymphs. I. bicolor nymphs can be distinguished from 
those of I. obscura as noted above. 

 
DUN (SUBIMAGO) 

 
 
 
 
 
 
 
 
 

 
 

  Female dun 

 
SPINNER (IMAGO) 

   

     
           Male spinner 

 
Dun/Spinner Look Alikes:  Slate Drake duns and spinners are easily recognizable by the light/white 
middle and hind legs and dark fore legs.    

Size: 12 to 16 
Body: Dark red-brown to dark grey 
Wings: Dark gray, blackish venation 
Tails:  Two pale tails 
Legs: Front legs dark with cream tips; rear legs cream 
 
Note: Identification of adult Isonychia specimens to species requires the 
spinner life stage, and involves close examination of the hind end of the 
abdomen under magnification. 

Size: 12 to 16 mm 
Body: Dark reddish brown 
Wings: Clear wings (hyaline) 
Tails:  Two grey tails 
Legs: Front legs dark brown, rear legs cream 
 
Note: Identification of adult Isonychia specimens to 
species requires the spinner life stage, and involves close 
examination of the hind end of the abdomen under 
magnification. 

 

Size: 12- 16 mm 
Body: Light to dark reddish brown with distinct 
whitish dorsal band over most or all of head and 
body 
Legs: Light reddish brown with darker bands, tufts 
of hair on inner margins of forelegs 
Tails: Three tails, banded 
 
Note: Only Isonychia bicolor and I. obscura are known 
to occur in Massachusetts.  I. bicolor nymphs lack the 
paired dark brown spots on the underside of each 
abdominal segment that are present on I. obscura. 
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HABITAT & DISTRIBUTION 

 
Isonychia bicolor are said to be one of the fastest swimming mayflies; and as such are 
at home moderate- to fast-flowing sections of well oxygenated small to medium-sized 
rivers.  While both I. bicolor and I. obscura are known to occur in Massachusetts, I. 
bicolor appears to be much more common. 
 

LIFE CYCLE – EMERGENCE 
 
The Slate Drake has two primary emergence 
periods: one in early to mid-summer and a 
second in late summer/early fall.  Mature 
nymphs are known to hatch into adults often by 
climbing out of the water onto rocks, boulders, 
and vegetation, where they work to free 
themselves of their nymphal shucks.  This 
process is said to take as long as five minutes 
or longer.  They are also known to sometimes 
swim to and hatch on the water’s surface 
midstream.  Stream size and river flow are 
thought to at least partially determine which of 
the strategies is employed. 

A slate drake exuvium on a streamside boulder 

 
Duns mature to the spinner stage within two days of hatching.  Mating flights occur in 
the evenings, and after a short rest, the females fly upstream to deposit their eggs.  
Once eggs are laid, the females join the males in falling spent on the water’s surface.  
This can occur in concentrated fashion on eastern rivers, providing excellent spinner 
fishing opportunities at last light.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Massachusetts:  Late June through July and again in September, depending on weather 
and water temperatures. 

  

I. bicolor prefers the faster, well-

oxygenated water of riffle habitat in 

higher-gradient freestone streams. 
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CREAM CAHILL – Maccaffertium modestum/mediopunctatum 
Order: Ephemeroptera Family: Heptageniidae 

 
NYMPH 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Maccaffertium nymphs with chevron-type banding, M. mediopunctatum in the left photo and the less-
common form of M. modestum in the right photo. 
 
Nymph Look Alikes: Maccaffertium modestum and M. mediopunctatum nymphs look a lot like the many 
other Maccaffertium species nymphs, and trout streams typically support at least two or three such 
species.  As such, field identification of the nymphs to species is very difficult.  Among the flat-bodied 
mayflies, only Maccaffertium nymphs exhibit the chevron-shaped bars on the underside of the abdomen, 
allowing for field identification of the nymphs to genus.  However, a number of species share this 
character (M. mediopunctatum, M. Ithaca, and the less-common variant form of M. modestum in NE, 
precluding species-level field ID), and when it’s lacking, field identification even to genus can be difficult. 
 

 
DUN (SUBIMAGO) 

 

             
       Female dun               Male Dun 

 
 
 

Size: 9 to 12 mm 
Body: Light cream to pale greenish yellow with lighter underbody 
Wings: Pale cream to light to yellow-gray wings with hazy brown cross veins and patchy mottling 
Tails:  Two tails (note that nymphs have three) 

 

Body: Flat head and body with head as wide is 
body; dorsal: amber to medium brown, variously 
marked or mottled; ventral: pale yellow to yellow 
with small black spots or chevron-type banding 
on the underside of several abdominal 
segments. 
 
Tails: Three tails, side tails held out widely 
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SPINNER (IMAGO) 
 

             
                            Female spinner             Male Spinner 

 
 

 
 
 
 

Dun/Spinner Look Alikes:  The creamy white abdomen of these medium-sized mayflies render them not 

easily confused with other mid-to-late-summer mayflies.  As duns, only the other Heptageniidae will 

potentially be mistaken for these Cream Cahills, but among the Heptageniidae duns with marked or 

mottled wings, only Maccaffertium, Stenonema, and Stenacron species have a dark band on the femur.  

This combination of characters will rule out most other genera.  The Stenacron species (Light Cahills) can 

be distinguished from Maccaffertium by the presence of a small patch of black color on the forewing 

that extends between 2 or 3 cross veins.  Stenonema femoratum is also known as the Cream Cahill, and 

separating this genus from the Maccaffertium species of interest will require the aid of magnification 

and a species key.  Central New England anglers may also encounter Maccaffertium ithaca, also known 

as the Light Cahill.  While this hatch is said to occur earlier in the season than those of the Cream Cahills, 

all life stages are strikingly similar to those of the Cream Cahills, with sometimes only subtle differences 

in coloration.  Whenever a “Cahill” hatch is encountered, collection of specimens for later examination 

under magnification will best ensure accurate identification.  

 

Spinners of the Maccaffertium sp. Cahills can also be confused with 

those of Epeorus vitreus, another Heptageniidae mayfly that hatches 

in late summer.  While the male spinners are strikingly similar in size 

and coloration, the two genera can be distinguished by the positioning 

of the eyes.  Eyes of the male Epeorus are touching or very nearly so 

(below left), while those of Maccaffertium are separated by a distance 

equal to or greater than ¼ the width of an eye (below right).  Note 

that eye color is not a distinguishing characteristic between these two 

genera, as eye color can change with exposure to light.  

 

 

 
 

 
 

Size: 10 to 12 mm 
Body: Pale yellow to pale ochre thorax and creamy/white abdomen 
Wings: Hyaline (clear) wings 
Tails:  Two tails (note that nymphs have three) 

 

Epeorus vitreus M. modestum 

Epeorus vitreus 

Cream Cahill look-alike 
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HABITAT & DISTRIBUTION 
 
The Maccaffertium species group is represented by at least eight species in central New 
England, and at least three of these species – M. modestum, M. mediopunctatum, and 
M. mexicanum integrum are colloquially known as Cream Cahills.  Other Maccaffertium 
species are known as the March Brown (M. vicarium) and Light Cahills (such as M. 
Ithaca, M. terminatum).  Nymphs prefer the moderate-to-fast water of swift runs and 
riffles, where they crawl about gravels and cobbles. 
 

LIFE CYCLE – EMERGENCE 
 
Maccaffertium sp. nymphs are generally known to crawl into the shallow, slower stream 
margins about a week before emergence, but late-summer hatches may occur in mid-
channel. Emergence typically occurs in the mid to latter parts of the day, warmer 
weather inducing later hatches.  Spinners return to the river days after hatching for 
mating and egg laying.  Spinners gather over the water in the evening and can be seen 
over the stream into darkness; spinners fall spent to the water after dark, but not 
typically in large numbers.  
 
Massachusetts: Maccaffertium modestum is reported as an earlier hatch (approximately 
June into August) than M. mediopunctatum (July into September, potentially later on 
some waters), but both of these ranges are approximations. 
 

 
A late summer evening on the Swift River in central Massachusetts, peak Cream Cahill season 
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PHOTO GALLERY 
 

SMALL WINTER STONEFLY/SNOWFLY 

 

Nymph 

 

 

Adult  
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WILLOWFLY, EARLY BROWN/BLACK STONEFLY 

 

Adult 
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QUILL GORDON – Epeorus pleuralis 

Female Dun 
 

 
Male Spinner 
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BLUE QUILL – Paraleptophlebia adoptive 

 
Male Dun 

 

 
Male Spinner  
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HENDRICKSON/RED QUILL – Ephemerella subvaria 

 
Male Dun 

 

 
Female Spinner 
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SPECKLED DUN – Callibaetis spp. 
 

 
Male Dun 

 

 
Male Spinner 
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THE GRANNOMS – Brachycentrus spp. 
 

 
Adult Female 

 

 
Adult Male 
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MARCH BROWN/GREY FOX/GREAT RED SPINNER – 
Maccaffertium vicarium 

 

 
Female Dun 

 

 
Male Spinner 
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EASTERN SULPHUR – Ephemerella invaria 
 

   
Male Dun Female Dun 

 

 
Female Spinner 
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GOLDEN DRAKE – Anthopotamus distinctus 
 

 
Female Dun 
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EASTERN SULPHUR/PALE EVENING DUN –  
Ephemerella dorothea 

 

  
Female Dun 

 

 
Male Dun 

 

 
 Male and Female Spinners 
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MAHOGANY DUN/SLATE DRAKE – Isonychia bicolor 
 

 
Female Dun 

 

 
Male Spinner 
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CREAM CAHILL – Maccaffertium modestum/mediopunctatum 

 

Female Dun 

 

Male Dun 
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CREAM CAHILL (continued) 

 

Female spinner 

 

Male Spinner 


