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Introduction 

FERNS ARE FERNTASTIC! 

 Triplophyllum (Tectariaceae) 

 26 previously described species 

 Africa, Madagascar, and South America 

http://www.kew.org/science/tropameric

a/imagedatabase/large1/cat_single1-

4325.htm 

http://tcf.bh.cornell.e

du/imgs/robbin/r/Dry

opteridaceae_Triplo

phyllum_dicksonioid

es_21370.html 
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=xOBUWSSQ1JRhvM&tbnid=pg8kcqxhO4AUnM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.kew.org%2Fscience%2Ftropamerica%2Fimagedatabase%2Flarge1%2Fcat_single1-4325.htm&ei=ZajuUYykLeSz8AHJ94BY&bvm=bv.49478099,d.b2U&psig=AFQjCNFT4Up0adoR_NAb1yNOz_GZJWGh8w&ust=1374681565797886


Triplophyllum 

1. Long creeping rhizome  

2. Deltoid-pentagonal/ elongate 

lamina 

3. Ctenitoid hairs present  

4. Veins usually free 

5.  Sori round 

6.  Ellipsoid spores with wing-like 

surface ornamentation 

 

 Described by Richard E. Holttum in 1986 

 Originally belonged to Ctenitis and Tectaria 



New species 

 Collected in 2008, from Gabon 

 Fern experts unable to identify 

 

 

http://www.forestsmonitor.org/fr/reports/540539/549944 

Gabon 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=wjKUDn53mAOxSM&tbnid=q2QYoXk0OZDyYM:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:Gabon_in_Africa_(-mini_map_-rivers).svg&ei=CKPpUajtOcSlqAHC7IGABA&psig=AFQjCNH3Z9mej4B3GZaxlEFLH1a7F6CpuQ&ust=1374352104597297


Overview of Project 

1. Spore Morphological Analysis 

1. Surface Morphology Comparison 

2. Size Comparison (In longest dimension) 

 

2. Gross-Morphological Analysis 

1. Character Matrix 

2. Description 

 

 



Spores 

 Comparison of Surface Morphology 

 

 

 

 Comparison of Size 
http://www.tedpella.com/SEM_html/SEMsuply.htm 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=ewx3mXhvKIFdeM&tbnid=-EV3xOGz-O-X3M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.tedpella.com%2FSEM_html%2FSEMsuply.htm&ei=rvPuUfGHJcPrqAHBgYG4CA&bvm=bv.49641647,d.aWM&psig=AFQjCNEjerYTyBIrgmhvLBhMOKD7N8HZnA&ust=1374700840559925


Collection 

 3 sporangia 

 Glycerol or Double-sided tape 

 Sporangia broken open 



Surface Morphology 

Ctenitis cirrhosa  

Triplophyllum sp.  

Triplophyllum buchholzii  

Triplophyllum securidiforme  Triplophyllum protensum  

Triplophyllum vogelii  

Tectaria angelicifolia  



Size 

 15 Spores/ species  

 14 species sampled 

 ImageJ 

Species Average (µm) 

T. pentagonum 29.078 

Triplophyllum sp. 29.907 

T. glabrum 31.184 

T. boliviense 31.965 

T. gabonense 33.505 

T. vogleii 34.044 

T. dicksonioides 34.107 

T. securidiforme 34.409 

T. fraternum 36.505 

T. pilosissimum 37.639 

T. funestum 39.13 

T. varians 41.472 

T. heudelotii 43.529 

T. buchholzii 58.433 



Spore Discussion 

 

 Spore Morphology of related genera more 

variable than originally thought 

 Tectaria, Ctenitis, and 

 Triplophyllum have similar 

 spores 

Triplophyllum sp.    Tectaria 

http://www.barnesandnoble.com/w/sp

ores-of-the-pteridophyta-alice-f-

tryon/1111669815?ean=9781461389

934 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=_wv046UZ7wtA-M&tbnid=3pIvtDC-AXvB4M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.barnesandnoble.com%2Fw%2Fspores-of-the-pteridophyta-alice-f-tryon%2F1111669815%3Fean%3D9781461389934&ei=FxfwUeeSM8XNrQG_qYC4DQ&bvm=bv.49641647,d.aWM&psig=AFQjCNHJaDfFRFP0oUTT1pUpkqNpkPM53g&ust=1374775434538856


Size Comparison 30-60 µm 

The Average Spore Length of Species in the genus 

Triplophyllum (Tectariaceae)
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Gross Morphology 

1. Character Matrix 

    New species  

    1 Tectaria  

    1 Ctenitis  

 + 4 Triplophyllum 

    7 Species 

 

2. Description 

1. Key to Morphological Groups 



Fern Morphology 

1. Rhizome 
1. Scales 

2. Stipe (Petiole) 
1. Scales 

2. Hairs 

3. Lamina (Blade) 
1. Pinnae 

1. Pinnules 

4. Sori 
1. Indusia 

2. Sporangia 

 



Triplophyllum Diversity 



Character Matrix 107 characters! 

7 Species 



Key to Morphological Groups 
1. Fronds of mature plants 
 

 elongate, basal pinnae not greatly longer than pair next above them 

     2. Anastomosis of veins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .T. varians group (T. varians, T. buchholzii)  

     2. No anastomosis of veins 

          3. Basal pinnae pinnate . . . . . . . . . . . . .T. fraternum group (T. fraternum, T. jenseniae, T. dimidiatum) 

          3. Basal pinnae slightly lobate to entire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Triplophyllum sp. 

1. Fronds of mature plants tripartite or broadly deltoid-pentagonal, basal pinnae much longer than the next 

pair 

     4. Fronds tripartite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .T. securidiforme group (T. securidiforme) 

     4. Fronds deltoid-pentagonal 

          5. Teeth present at the end of most veins . . . . . . . .T. heudelotii group (T. heudelotii, T. pentagonum) 

          5. No teeth present at the end of veins 

               6. 5th order of frond division represented by quinary lobes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. gabonense group (T. gabonense, T. batesii, 

     T. perpilosum, T. dicksoioides, T. speciosum) 

               6. 4th order of frond division represented by quaternary lobes . . . . . . . . . . . . .T. funestum group 

      (T. funestum, T. boliviense, T. 

      attenuata, T. angustifolium, T. 

      subquinquefidum T. crassifolium, 

      T. chocoense, T. hirsutum, T. 

      glabrum, T. principis T.  

                        pilosissimum,T. troupinii, T. vogelii) 



Description 

Triplophyllum parvum Z. Rhodes, E.A. Hooper & Yatsk., sp. nov. Type: Gabon. Woleu-Ntem: Concession 
Rougier du Haut-Abanga, Sud-Est de Mikongo, partie Nord des montagnes Mekié; 00

 
22'59"S 

011
 

45'58"E; 17 July 2008, G. Dauby, D. Nguema, E. Mounoumoulossi & P. Bissiemou GD-1015 
(holotype: LBV; isotypes: DUKE, MO, NY, UC, UPCB). 

 

Rhizomes long-creeping, 21–37
 

 1–2 mm., moderately to densely scaly; scales 1.2–1.5 mm, narrowly 
lanceolate-triangular to nearly linear above a short, expanded, cordate and slightly decurrent base, 
subclathrate with narrow elongate cells, concolorous, yellowish brown to dark brown, margins entire or 
remotely few-toothed. Leaves well-spaced along adaxial side of rhizome. Petioles 2.0–4.3 cm, shorter 
than the blade, slender, terete, atrocastaneous, densely scaly near the base, the scales progressively 
sparser and more reduced distally; scales at petiole base 1.5–2.0 mm, otherwise similar to those of the 
rhizome, but not or only slightly broadened at base, progressively shorter and narrower distally; also with 
dense ctenitoid hairs distally, hairs 1.8–2.5 mm long, consisting of 10–15 cells, atrocastaneous in color. 
Laminae 3.8–9.5 

 
 0.9–3.0 cm wide, narrowly oblong-triangular, pinnate or pinnatisect proximally, 

progressively less lobed and attenuate distally, the narrow apical portion merely slightly undulate, lacking 
proliferous buds; rachises adaxially and abaxially with moderate to dense ctenitoid hairs, these 1.5–2.0 
mm long consisting of 5–9 cells; free pinnae 6–22 

 
 3-7 mm, about as long as to somewhat larger than 

the adjacent pinnae, oblong to oblong-triangular, rounded at tip, symmetrically or asymmetrically cuneate 
at base (sometimes the basiscopic margin nearly straight, the acroscopic margin noticeably curved), 
shallowly to moderately crenate, sometimes with a short basal basiscopic lobe; adaxial and abaxial 
surfaces eglandular and lacking scales, moderately pubescent with ctenitoid hairs on and between veins, 
the trichomes 1–2 mm, consisting of 6–8.0 cells; margins ciliate with scattered ctenitoid hairs 0.3–0.5 mm 
and consisting of 3–6 cells; venation free, the costae scarcely thicker than the secondary veins, these 
mostly once or twice dochotomously branched, terminating at the margin. Sori 

 
 medial, in a single 

series on either side of costa, circular in shape, 0.7–1.0 mm; indusia reniform, 0.6–1.0 mm diameter, 
persistent, but sometimes becoming somewhat shriveled at maturity, margins slightly erose, often with 1–
3 ctenitoid hairs attached in notch, these 1.0–1.3 mm long consisting of 5–8 cells. Spores 64 per 
sporangium, 24–36 µm in longest dimension, monolete, oblong-ellipsoid, peripsore cristate-rugulose with 
finely erose winglike folds. 



Distinct Morphological Characters 

1. Small Size 

2. Basal pinnae not 

greatly developed 

3. Ctenitoid hairs longer 



Further Studies 

 Sequencing of rbcL 

 Comparing DNA to related species 

 Key to the genus 

 

 Further work on T. buchholzii  to determine 

the reason for increased spore size 
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