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Ephemeroptera - Mayflies

Pollution Sensitive Species
Mayflies, stoneflies and caddisflies are sensitive to degraded stream habitat 
conditions.  Because of their sensitivity, we can tell if a stream is more or less healthy 
by how many of these macroinvertebrates are found in the stream.  They are called 
“EPT” taxa after their scientific names. The EPT taxa are used as part of a stream 
health index called the Macroinvertebrate Community Index or “MCI”.

Deleatidium

Zelandoperla Stenoperla

Olinga Aoteapsyche

Coloburiscus

Plecoptera - Stoneflies

Trichoptera - Caddisflies

Ephemeroptera - 
Mayfl ies

Pollution Sensitive Species
Mayfl ies, stonefl ies and caddisfl ies are sensitive to degraded stream 
habitat conditions. Because of their sensitivity, we can tell if a stream 
is more or less healthy by how many of these macroinvertebrates are 
found in the stream. They are called “EPT” taxa after their scientifi c 
names. The EPT taxa are used as part of a stream health index called 
the Macroinvertebrate Community Index or “MCI”.

Deleatidium

Zelandoperla Stenoperla

Olinga Aoteapsyche

Coloburiscus

Plecoptera - 
Stonefl ies

Trichoptera - 
Caddisfl ies
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L. sordidum is the most widespread and visits the widest 
range of native and exotic plants. At many sites this species 
outnumbers other native solitary bees throughout the year, and 
is a successful competitor of Apis mellifera (Donovan 2007). 
Lasioglossum species all nest in the ground and the genus is 
found in both the North and South Island of New Zealand. 
These bees are important as pollinators in New Zealand because 
of both their abundance and their lack of plant specialisation 
(Donovan 1980).

We studied the pollination systems of three endemic 
Gastrodia species within modified landscapes in the Canterbury 
Region: G. cunninghamii, G. minor, and G. “long column”. 
The latter undescribed taxon has quite distinctive flower 
morphology (Rolfe 2010) and is likely to be described as a 
separate species (C. Lehnebach, Museum of New Zealand Te 
Papa Tongarewa, pers. comm.). Specifically, our aims were 
to determine:
(1) How many species of Gastrodia grow around urban  

Christchurch?
(2) Are those Gastrodia species capable of autonomous  

selfing?
(3) What flower visitors go to Gastrodia species?
(4) How do sites vary in flower visitation rates and natural 

fruit-set rates? 

Methods

Species studied
Gastrodia have perennial underground tubers, which produce 
non-photosynthetic brown flowering shoots 10–50 cm tall. 
The species we found were identified using the guide to 
New Zealand Gastrodia (Rolfe 2010), and voucher specimens 
sent to the Museum of New Zealand Te Papa Tongarewa 
herbarium (WELT). Both G. cunninghamii and G. “long 
column” have inflorescences >30 cm in height with 20–50 
flowers per stalk. The species differ in flower structure, with 
G. cunninghamii having a very short column whereas that of 
G. “long column” is the length of the labellum (Fig. 1). Also, 
G. “long column” has a yellow labellum tip which distinguishes 
it from G. “long column black” (Rolfe 2010). Gastrodia minor 

Table 1. Gastrodia species studied at various sites in and 
around Christchurch, with number of stems (and bagged 
stems) observed each year. CBG, Christchurch Botanic 
Gardens; – , site not used in that year.
____________________________________________________________________________

Species Site  Stems (bagged stems) 

  2012 2013 2014
____________________________________________________________________________

Gastrodia  Victoria 11 (3) 22 (15) 10 (5) 
“long  CBG – 8 (5) 13 (6) 
column” Addington – – 14 (5)
 Ohoka – – 2 (1)

Gastrodia  Little Hagley – – 17 (8) 
cunninghamii   
Hook.f. CBG – – 3 (0) 
 Coleridge – – 14 (5)

Gastrodia  Addington – – 19 (7) 
minor 
Petrie Ohoka – – 11 (6)
____________________________________________________________________________

Figure 1. Gastrodia spp. flowers. Lasioglossum sordidum on G. “long column” at Victoria (a) in January 2012 and (b) January 2013. 
Sectioned flowers of (c) G. “long column” from Victoria (January 2013) and (d) G. cunninghamii from Little Hagley Park (November 
2013), with arrows pointing to the column (C) and labellum (L). Photos by Dave Kelly.

inflorescences are much smaller, with flower stalks <30 cm in 
height carrying 2–10 flowers per stalk. 

Sites
Six locations around Canterbury were used for this research. 
Each of the three species was studied at a minimum of two 
sites (Table 1).

Four sites were in Christchurch City. The Victoria site 
was a densely settled urban residential area within central 
Christchurch, within 1.5 km of the Little Hagley and 
Christchurch Botanic Gardens sites. Gastrodia “long column” 
was found on a residential property under a narrow hedge of 
Griselinia littoralis, Pittosporum tenuifolium, and Coprosma 
robusta. The Christchurch Botanic Gardens are a 21-ha area of 
native and exotic gardens in central Christchurch surrounded 
by Hagley Park’s 165-ha of lawns and trees. Gastrodia “long 
column” and G. cunninghamii were located in garden beds 
planted predominantly with Magnolia and Rhododendron 
cultivars, respectively, each with an overstorey of mature exotic 
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