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Abstract.Due to the typically high volumes of biomass in tropical environments, efficient and effective decomposition and nutrient cycling by fungi is integral to the function of theses symstems. This study examines the composition and ecological characteristics of fungal decay communities on Inocarpus fagifer dead wood. Sporocarps of 25 different species of fungi found on I. fagifer and 7 species not found on I. fagifer were collected and identified to the lowest taxonomic level possible using available resources. As has been found at norther latitudes, preference among fungi for larger and more decayed wood was found among sampled fruiting bodies at three elevationally distinct monocultures of I. fagifer. Although all three sites displayed similar biodiversity and composition of decay communities, the study uncovered slight evidence for decay succsion between a few of the fungal morphospecies 
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Introduction

Fungi play a crucial role in all ecosystems, particularly in forests, as nutrient recyclers and decomposers. In tropical ecosystems, fungi are especially important (Braga-Neto, 2008); due to typical high volumes of biomass in tropical environments, efficient and effective decomposition by saprophytic and parasitic fungi integral to the system, as is cycling of nutrients into and away from plants and soil by all types of fungi. As Wheaton (2006) observed, “wood is not only a substrate upon which fungi live, but it is also an energy/nutrient source that is transformed by the fungi (Allen et al. 2000; Stewart and Burrows 1994; Boddy and Watkinson 1995).” Fungal symbionts, parasites, and saprobes are largely responsible for the creation of fertile soils and the support of healthy plant growth through bi-directional nutrient cycling of nitrogen (N), phosphorus (P), calcium (Ca), magnesium (Mg), and carbon (C) (Balser, 2008; Colwell, 1992; Connolly, 2007; Fricker, 2007). 

Lying just north of the Tropic of Capricorn medially between New Zealand and the west coast of South America, Mo’orea (of French Polynesia’s Society Islands) is primarily covered by dense tropical jungle. A typical tropical environment, the average annual temperature is 79°F (26°C) and varies little during te year (“French Polynesia”). Average annual rainfall can be up to 3050mm. A dry winter season alternates with a wet summer season; additionally, the topography of the island results in precipitation differences over a small area, with the northern side of the island receiving more precipitation than the southern side. The total area of the island is 125km2 (worldatlas.com).

Mo’orea was formed within a hotspot archipelago that is today nationally referred to as the Society Islands. Situated on the globe at the location on earth farthest away from any continent, Mo’orea’s remote habitat limits ecological colonization. Therefore, establishment and subsequent speciation was limited by the requisite long-range transport and durability of colonizers. Due to the island’s young age, the crust of soil is new and rather thin; underneath lies basalt (Williams, 2008). 

Since the arrival of humans, the island’s habitat has been minimally urbanized. Lying in the middle of the South Pacific Ocean far removed from mainland centers of technological development, French Polynesia has remained largely rural. Mo’orea in particular has remained additionally protected from urbanization by agricultural use. Moderately frequent unadulterated large-area fires occur. The localized practice of frequent small-area woody-debris burning as management prevails. Thus, the overall fungal community of the island has remained globally remote and largely undisturbed.

As observed during initial ad hoc surveys across Mo’orea conducted from September 15 through October 25, 2008, there is a very high volume of biomass on the island. Tropical forests carry a higher biomass load, therefore requiring faster rates of decomposition and fungal decomposers (Ferrer and Gilbert 2002). Therefore, it is inferred that populations of fungi are theoretically trifold more dense on Mo’orea as found elsewhere in more temperate northern latitudes.

This study examines what fungi are involved in the decay of Inocarpus fagifer (Parkinson ex Zollinger) the “Tahitian Chestnut” as the tree is commonly known in English, or “mape” as  known in Tahitian, one of the most common tree species on Mo’orea. Data were collected pertaining to the composition, substrate specificity, habitat specificity, and inferred successional dynamics of fungal decay communities on I. fagifer. Decay stage of dead wood samples, size class, fruiting body evidence and prevalence, which morphospecies are found outside I. fagifer monoculture plots, and which morphospecies are found only within plots were measured across a comprehensive variety of I. fagifer samples at three sites. Fruiting bodies found on samples were identified as specifically as possible using available resources.
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Methods

Study sites
Three sites of differing elevation within the Opunahu Valley were chosen: one closest to coastline on Marimari Kellum’s inland property, one of mid-elevation within the lush valley plantation land above Le Lycee Agricole, and one of high elevation along the 3 Coconuts Trail (Fig. 1). At each site, one plot was defined as including a stand-type level monoculture of Inocarpus fagifer. All three sites were surrounded by dense tropical forest. The overstory in the surrounding forest included Hibiscus tiliaceous, Metrosideros polymorpha, Cocos nucifera, and Angiopteris evecta; the understory included Miconia appendiculata, and various Pteridophytes. One small semi-dry, low-class stream bed was found within each plot.
Site I was located at 06k 0197875 / 8061369 (±18m) UTM. Within the plot, canopy cover ranged from 70 to 80%. In the surrounding forest the overstory species additionally included Dipsis madagascariensis, Fichus spp., and one large stand of a species of giant bamboo on the southern side of the plot. Archealogically, there were numerous possible marae or Polynesian house remains. 

Site II was located at 06k 0198357 / 8058600 UTM. Within the plot, canopy cover was more dense than within plots at Sites I and III, ranging from 75 to 85%. The soil throughout was very rocky and difficult to traverse. In the surrounding forest the overstory additionally included species of Pandanus, and also Dipsis madagascariensis.
Site III was located at 06k 0198981 / 8058600 UTM. Within the plot, canopy cover ranged from 70 to 80%. In the surrounding forest, overstory species additionally included Barringtonia asiatica, and also species of Pandanus.
Fungal Diversity and Host Specificity within Inocarpus fagifer Monocultures: A Survey
In the interest of characterizing the macrofungal diversity within Inocarpus fagifer monocultures of differing elevation, a primary species survey was conducted. Macrofungi fruiting bodies on dead wood were surveyed within I. fagifer monocultures and throughout the surrounding mixed forest stands at three sites within the Opunohu Valley on the French Polynesian island of Mo’orea. Surveying was conducted from October 26 through October 29 and from October 30 through November 2, 2008, at the end of the dry season. The time/effort surveying method (Repp, 1976). was utilized; three hours were spent each inside and outside the monoculture plot at all three sites from 11am until 2pm Central Pacific Time (CPT) each day on which surveying was conducted. Surveys of the same site were conducted on consecutive days. At each site, voucher specimens of each distinguished morphospecies were collected,  photographed, described, dried, and labeled by collection number, and will be deposited into the Jepson Herbarium, University of California-Berkeley. Each morphospecies was provisionally identified to the lowest taxonomic level possible based upon available taxonomic literature and expertise. Host specificity of each sample was inferred by recording which morphospecies were found within and without I. fagifer plot monocultures. GPS coordinates of each site were recorded. 
Macrofungi Decay Communities on I. fagifer: by Transect Sampling Method.
In order to approximate species density and the biodiversity of decay communities, fungi at all three sites were sampled. Three transects 100m long by 20m wide were laid following the monoculture stand. Transect I sampling was conducted from 9:25am until 4:08pm CPT on November 3, 2008. Transect II sampling was conducted from 9:28 until only 11:47am due to heavy rain on November 4 and continued on November 5 from 11:27am until 4:37pm. Transect II sampling was concluded on November 7 from 9am until 11:47am. Transect III sampling was begun on November 7 from 2:01 until 4:20pm and concluded on November 8 from 10:26am until 2:26pm. Each transect was traversed linearly 5m away from both the mid-line and closest edge. Each piece of wood greater than 1cm in diameter within the transect was noted for size class and decay class (Tables 2 and 3, respectively). If fruiting bodies were present on any size of wood sample, taxon ID number (C#) and number-of or area-covered-by fruiting bodies were also noted. Every 25 meters a 1m2 litter layer sample was conducted; within a 1m x 1m square, every piece of wood of at most 1cm in diameter and its decay class were recorded 4 times per transect at 25m intervals in order to approximate the total litter layer across the entire transect. Later, data were organized by size class, decay class, and taxon ID number. Total substrate availability at each site was characterized within each size class and among decay classes in order to examine size and decay class preferences within and among species of fungi. Differences between total species composition were examined in order to characterize the fungal decay communities involved in the decomposition of I. fagifer. Comprehensive alterations in the total species profile were analyzed as successional stages between fungal decay communities.

Results

Fungal Diversity and Host Specificity within I. fagifer Monocultures:  Survey Findings
During the initial survey, 32 distinct morphospecies of fungi were found (Table 4).  Of these species found, 13 were only found on I. fagifer, 4 species were found only on dead wood other than I. fagifer in the forests surrounding each plot, while 15 species were found on multiple host species including I. fagifer (Appendix A). 
Macrofungi Decay Communities on I. fagifer Findings
Despite differences in availability of size classes at each site, fruiting bodies were found hosted on 0.11%, 0.12%, and 0.12% of sampled wood along respectively Transects I, II, and III. Number of available substrate samples decreased moderately between Sites I and II; Transect I included 220, 201 pieces of wood, Transect II included 178, 334 pieces of wood, while Transect III included 164, 059 wood pieces—nearly as many as Transect II. Conversely, availability of wood with a diameter greater than 1cm increased dramatically between Sites I and II; Transect I sampled 681 wood pieces greater than 1cm in diameter, Transect II sampled 1155 pieces, and Transect III sampled 1059 pieces of wood. 

Despite inverse availability of size classes of wood, fruiting bodies were found to be drastically more prevalent on wood of larger diameter. Across all three transects, percent of fruiting body presence increased dramatically with substrate sampled diameter. 67.92%, 50.56%, and 47.30% of Transects I, II, and III respectively exhibited fruiting bodies among wood samples 10.16cm or greater in diameter. Among wood samples between 1cm and 4inches in diameter, 32.40%, 13.73%, and 15.30% (respectively) of samples exhibited fruiting bodies. Only 0.01% of samples 1cm or less in diameter, by far the most common size class, along Transects I and II exhibited fruiting bodies; those along Transect III were statistically negligible in number. The X2 (Chi-Square) Test for Independence found that the number of samples was dependent upon the size class within each Transect’s data. All having Chi-Square values greater than critical values, the null hypothesis proved dependence of fruiting body prevalence upon substrate size class.

By distribution of fungal diversity within each decay class, 6 specified classes collapsed into three broader classes; 1 and 2 exhibited similar community composition within each transect and thus were collapsed into “early decay,” 3 and 4 shared similar characteristics and thus combined into “mid-decay,” and 5 and 6 combined into “late decay.” Mid-decay classes had approximately twice as many fruiting body samples as early or late decay classes within each site’s data, the latter two being similar in number of represented species. Using the X2 (Chi-Square) Test for Independence again, distribution of species was found to be dependent upon decay class, indicated by Chi-Square values larger than critical values for all three transects. Therefore, overall fruiting bodies do statistically prefer mid level decay wood, decay classes 3 and 4. 

When organized by decay class, the distribution of fruiting bodies of fungal species along each transect was found to be remarkably similar. (See Appendix B)  Although no clear successional stages between discrete fungal decay communities were found in this study, nearly identical decay communities were found at each site by fruiting body evidence, and succession between certain decay species across early to late wood decay stages was observed using Spearman’s Rank Correlation. A statistically significant correlation was found between decay class and number of samples exhibiting each species of fruiting body within each transect, indicating species preference for specific decay classes. Though all prevalent species were found in each decay class along at least one transect, Crepidotus sp. was primarily found in early and mid decay stages. Xylaria c.f. polytricha and X. hypoxylon were found primarily in mid decay stages. Hypoxylon spp. A and B and the rust-colored resupinate polypore were found primarily in mid and late decay stages. From fruiting body prevalence observed in this study it may be inferred, therefore, that Crepidotus sp. decay declines as Hypoxylon spp. A and B, the rust-colored resupinate polypore, X. hypoxylon, and X. c.f. polytrychta decay rises, and that Xylaria c.f. polytricha and X. hypoxylon decay declines as Hypoxylon spp. A and B, and rust-colored resupinate polypore decay continues. 

Discussion

Host specificity among fungi is not common per se (Chapple 2005). However, islands can host high levels of speciation. As noted by Chapple, host specificity is limited by the availability of the host species. Therefore in areas of high density of one particular host species, such as any I. fagifer monoculture, there is a higher probability for host specificity among colonizing fungi (Gilbert and Sousa 2002, Gilbert, et al 2002). 13 of 15 or 46.4% of species surveyed exhibited host specificity among I. fagifer decay fungi, a relatively high rate of specification. 

Fungi appear to prefer larger logs as habitats. “Species richness tends to be higher on larger logs, which is partially due to greater surface area and volume (Edman et al. 2004; Bader et al. 1995; Kruys et al. 1999). Additionally, the decay rate varies even on the same log, resulting in heterogenous microhabitats (Crites and Dale 1998).” Ergo, larger logs provide a larger diversity of available substrate within one biological niche and therefore can host multiple species of fungi specific to different decay stages simultaneously within one log incorporating multiple microhabitats of heterogenous decay but comprehensively falling into one decay class within this study. This tendency among larger log decay fungi habitats could explain the greatly increased percentage of sample colonization among samples of larger diameters. 

Fungal biodiversity is often correlated with the extent of substrate decay (Kuffer and Senn-Irlet 2005; Tosfts and Orton 1998). Fungi prefer median and late stages of decayed wood (Niemala et al.. 1995; Bader et al. 1995; Renvall 1995; Crites and Dale 1998). As wood decays, spaces appear between cells as cell walls break and collapse, allowing rhizomorphs entrance into the wood. Some trees are protected by anti-fungal compounds that break-down as dead wood decays leaving wood a few years dead or older virtually unprotected against saprophytic fungal colonization. As found in this study, large numbers of samples exhibiting fruiting bodies on mid-level decayed wood samples across all transects concurs with median-and-above decay preference among fungi found at northern latitudes. 

Although Niemela et al. 1995, Renvall 1995, Holmer et al. 1997 have all shown evidence toward fungal successional decay communities, this study finds only weak evidence to decay succession among fungal fruiting bodies. The Crepidotus sp. is more prevalent among early and mid decay stages, while Hypoxylon spp. A and B and the rust-colored resupinate polypore are all found prevalent throughout mid and late decay stages, hinting at a succession between an early decay species and a later group of decay species, however Xylaria c.f. polytricha and X. hypoxylon are found throughout decay classes, though most prominently among mid-level decayed samples. More strongly evidenced by this study I. fagifer homogenous stands generally exhibit fruiting bodies of a specific fungal decay community. 

Contemporary traditional Polynesian biomass management consists of burning piles of woody debris, which releases large quantities of CO2 and particulate into the atmosphere, as well as depriving the ecosystem of nutrients stored in the woody debris. Burning as debris management is widespread on Mo’orea. Theoretically, fungi are efficient and effective at both breaking down organic debris and returning the nutrients back into the ecosystem in the form of fertile soil for regeneration (as described in “Introduction”). Additionally, brown rot fungi first remove lignin from wood, leaving behind the wood’s cellulose (Volk, 2000; “Wood rotting fungi,” 2008). All biofuels require high quantities of cellulose. Thus a pure, renewable, and large-scale source of cellulose is necessary for reliable large-scale biofuel production, and brown rots in particular offer potential for cellulose extraction (Volk, 2000). Knowledge surrounding the fungal habits and capabilities on Mo’orea in particular potentially offers an integral solution to multiple issues of rising contemporary significance, namely greenhouse gas reduction, soil nutrient renewable availability, and a sustainable source for energy. Though the scope of this project does not offer detailed solutions to these problems, any additional understanding of mycological communities has the potential to provide pertinent information for the direction of future study.
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Appendix A. A representation of host specificity for I. fagifer among 32 species of fungi. Short bars indicate those fungi found only on I. fagifer. Medium length bars indicate fungi found on multiple host woods including I. fagifer. Long bars indicate those fungi found only on wood other than I. fagifer. 
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Appendix B plots the Species ID# (see Appendix E, C#s) on the y-axis against the decay class on the x-axis. Thus, distance along the x-axis represents quantity of samples with fruiting bodies collected along Transect I.

APPENDIX C
[image: image3.emf]Transect II: Species Found Across Decay Classes
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Appendix C  plots the Species ID# (see Appendix E, C#s) on the y-axis against the decay class on the x-axis. Thus, distance along the x-axis represents quantity of samples with fruiting bodies collected along Transect II.

APPENDIX D
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Appendix D plots the Species ID# (see Appendix E, C#s) on the y-axis against the decay class on the x-axis. Thus, distance along the x-axis represents quantity of samples with fruiting bodies collected along Transect III.

APPENDIX E
List of Fungi Collected During Survey, Organized by Species ID Number (C#):

C1: Auricularia c.f. polytricha

C2: Unknown 1
C3: Xylaria c.f. polymorpha
C4: Dacrymyces sp.

C5: slime-mold A
C6: Hypoxylon sp. A 
C7 (+C12, +C13, +C24): Hypoxylon sp. B
C8 (+C11): Xylaria hypoxylon 
C9: merulioid fungus
C10: Crepidotus sp.

C11: see C8
C12: see C7
C13: see C7
C14: rust-colored resupinate polypore
C15: slime-mold B
C16: Agaric A
C17: Unknown 2—tiny, w/stipe
C18: Polyporus s.l. A
C19: Polyporus s.l. B
C20: Polyporus s.l. C
C21: Ganoderma sp. A
C22: Polyporus s.l. D

C23: Polyporus s.l. E
C24: see C22
C25: see C22
C26: Xeromphalina sp.

C27: Pleuteus sp.

C28: Unknown 3—dirty-sweat-sock odor fungus
C29: See C20
C30: Polyporus s.l. F
C31: Unknown 4—toothed crust
C32: Ganoderma c.f. lucidum 
C33: Unknown 5—translucent white broad-gilled agaric
C34: see C21
C35: Unknown 6—chocolate-colored spore clouds, tiny black stipe
C36: Tircholomaceaea: Lentinus sp.?

C37: see C8
C38: Polyporus s.l. G
C39: Tremella sp.

C40: Dictyopanus sp.
APPENDIX F
Descriptions of Fungi Found on Moorea

1) C1: Auricularia c.f. polytricha

Pileus:


Size: 1.9—12cm in diameter


Shape: “wood ear fungus” shaped…


Texture: very soft and pliant; velvety pileipellis


Color: grey to occasionally bronze-ish velvet; when denuded, smoky-dark purple


Context: when present, a transparent semi-viscous gel; 5mm—2cm thick

Hymenophore: glabrous

Spore color: appears on hymenophore to be a white to whitish grey layer of spore-dust, though spore print was unobtainable; 

Color: smoky-dark purple

Habit: ranging from solitary to gregarious to clumped

2) C2: Unknown 1—tiny, w/stipe
Pileus: 


Size: 1mm or less in diameter


Shape: broadly parabolic


Texture: cracked into (relatively) large places, powdery 

Color: white to slightly blue or dark grayish (possibly due to translucency to black spores underneath)

Context: too small and delicate to determine accurately; appears grainy 

Hymenophore: spore release indeterminate—too small to detect with a hand lens; appears to release from the medial portion of a medially split disk


Sporeprint: black with purplish undertones

Stipe:

Size: 1—3cm long; thinner than a hair


Shape: equal


Color: black to brown to golden brown

3) C3: “Dead Man’s Fingers”—Xylaria c.f. polytricha 
Size: 1—6cm long x 1mm—1.2cm wide

Shape: club, vaguely cricket bat shaped (usually round in diameter with slightly diminished base and much longer than wide), though with variation

Texture: carbonaceous, extremely hard, solid if fresh, brittle and hollow if decayed

Color: predominantly jet black, only occasionally gray or gray-brown

Context: woody in texture and appearance, either solid or fibrous, sometimes quite soft (like Hibiscus tiliaceus); very light in color (like birch or ash); at the intersection of pileus and context, there is sometimes a row of embedded perithecia 0.5mm in diameter, gray to black in color

Odor: none

Habit: ranging from solitary to gregarious to clumped

4) C4: Dacrymyces sp.

Size: 5mm—2cm long x 2—9mm tall x 3mm—1.4cm wide

Shape: tightly convoluted in youth and maturity, with rounded margins

Texture: glabrous to slightly viscid

Color: deep reddish amber

Context: translucent darker red-brown-auburn

Odor: none

5) C5: slime-mold A
Size: 2mm (when immature)—1.8cm in diameter of branching-head

Shape: appears like a tiny Ramaria

Texture: too small to determine well; smooth; branches powdery with spores

Color: predominantly entirely white; occasionally with beige, olivaceous, or coral-pink tinging at substrate attachment and/or tips of branches

Context: fleshy, moderately spongy; high structural integrity but pliant

Spore color: white
6) C6: Hypoxylon sp. A (0.5—2mm diameter nippled balls, clustered—crust-like)
Size: 0.5—2mm

Shape: round with a 0.25—0.5mm diameter nipple; attached flush against substrate

Texture: very hard, carbonaceous; mostly matte and slightly rough; shiny nipple

Color: black; occasionally dusty brown, sometimes slightly purple or olivaceous

Context: hard, woody, white or light-woody colored

Spores: goey, viscous layer inside hard ball; metallic purple or bronze in color

7) C7 (+C12, +C13, +C24): Hypoxylon sp. B
8) C8 (+C11): Xylaria hypoxylon (Candlesnuff fungus)
9) C9: merulioid fungus
Pileus:

Size: nonexistent to 1.2—2.4cm long x 9mm wide

Shape: when present shelf—overturned upper edge of hymenophore crust

Texture: very fuzzy when dry and soft with slightly less fuzzy/more cottony rings of ridges; when moist, simply soft to the touch

Color: grayish wite to beige with dark gray indented divisions between rings

Context: transparent and gelatinous


Odor: none

Hymenophore: poroid (?) no distinguishable pores or tubes, but spores visible as an ephemeral whitish layer on hymenophore and sporeprint obtainable

Size: subvisible?

Color: medium-dark gray to olive-greenish-brown to yellowish brain to a light beige color

Sporeprint: white

10) C10: Crepidotus sp.

11) C11: see C8
12) C12: see C7
13) C13: see C7
14) C14: rust-colored resupinate polypore
Pileus: rarely present

Size: 5mm—1.3cm from substrate attachment to margin x 1.5—3cm from margin to margin

Shape: small, thin crust with an uneven margin

Texture: slightly velvety when moist, rough when dry; concentrically ringed with only minor indentation at rings

Color: light rusty-brown to dark reddish or chocolate-brown; rings delineated by darker brown lines

Context: light rusty or tawny-brown; of uneven thickness (varying from 1—4mm); homogenous appearance; hard-spongy texture

Hymenophore: poroid

Size: small in youth (sometimes barely visible with the naked eye), enlarged in maturity (1/3—1/2mm in diameter); in youth tubules can be less than long, in maturity tubules can be up to 1cm long

Shape: round

Color: varying widely in color; in youth pinkish orange to light orange to rusty golden to tawny shades; in maturity light to dark rusty orange or brown sometimes with olivaceous undertones

Habit: growing in small 2cm2 patches (especially when young) up to 15cm2 or larger crusts encompassing entire logs

15) C15: slime-mold B
--specimen dried by Todd, collected earlier in October

16) C16: Agaric A
Pileus:

Size: 1.5—3cm in diameter

Shape: moderately parabolic when young, plane in maturity

Texture: moderately glabrous, smooth, radially striate

Color: dark smoky brown with fleshy-pink undertones inwards from striate margin (especially in more mature specimens); disc darkest brown

Context: starkly white in color, very thin (only found at disc), firm, wet (exudes beads of moisture under pressure), slightly cartilaginous

Odor: undetectable

Taste: if anything only very slightly bitter, no real flavor

Hymenophore: lamellate


Spacing: close to subcrowded


Attachment: very free


Gill thickness: thin


Width: shallowly ventricose

Color: beige-ish fleshy pink


Sporeprint: obtained but poorly; golden to cinnamon brown

Stipe:


Size: 1.5—3cm x 1—2mm


Structure: solid


Shape: equal


Surface texture: smooth, slightly fibrous


Color: white, shiny


Veil remnants: volva and annulus absent.

Texture: snaps cleanly (with a crisp high-pitched “snap!”)

17) C17: unknown 2—rose-colored spore-cloud
Sporolating portion: 


Size: 1.5—2.5mm wide x 1—3mm tall


Shape: oblong, uneven, cottony cloud (like a cumulous cloud)

Texture: powdery spore-cloud loosely held together with indistinguishable web-like material

Color: coral or vibrant dusky-pink

Stipe: thinner than one hair, 1—4mm long, black, slightly flexible

18) C18: Polyporus s.l. A
19) C19: Polyporus s.l. B
Pileus: shelf fungus

Size: 2.7—11.3cm from substrate attachment to margin x 2.7—17cm from margin to margin (at widest) x  4—8mm thick

Shape: broadly parabolic (from margin to margin) and upward curving from substrate attachment to margin to plane shelf

Texture: soft and cottony; simultaneously radially and concentrally striate; round warts sometimes present towards substrate attachment

Color: white to tawny to light-gray to dark grey; margin usually light even if pileus otherwise dark

Context: white to light creamy; shadowy concentric rings sometimes visible (darker at pileus than hymenophore); densely spongy in texture

Odor: slightly sour, a bit more fishy, mostly putrid-sweet fetid mushroom odor

Hymenophore: poroid

Size: mostly 0.25mm or smaller in diamter; occasionally punctuated by 0.5mm diameter pore; 0.5mm—6mm deep

Shape: round

Color: light to dark creamy off-white

Habit: solitary to clumped

Note: heavily decayed by insect in age, pore surface becomes prolifically grainy

20) C20: Polyporus s.l. C
21) C21 Ganoderma sp. A (+C32): horse-hoof polypore conk
Pileus:
Size: 1.8—8cm from margin to margin; 1.5—7cm from substrate attachment to margin; 1.1—3.4cm thick

Shape: largely varied; from small conks to thinner, broader shelfs, sometimes growing in stacks on top of one another, sometimes in tall narrow horsehoof shaped conks; usually sessile, occasionally with a thick stipe-like (actually pileus continuation) substrate attachment

Texture: ranging from slightly velveteen, suede-like texture in youth to smooth shiny shellacked-like in mature; all concentrically ringed, sometimes with deep grooves between rings

Color: when matte texture in youth, ranging from medium rusty light brown (with rings of golden fading to white) to darker chocolate brown to black; when shellacked texture in maturity, only black or extremely dark brown

Context: lighter to darker rusty to chocolate brown, lighter in youth, darker in maturity; sometimes concentric rings visible as darker shadows; one-half to one-third as thick as hymenophore; in youth has the texture of hard rubber, in maturity has a soft spongy texture underneath hard shellacked pillepileus

Odor: very slight fishy, earthy odor with fruity undertones

Hymenophore: poroid

Size: rather small, less than 0.25mm in diameter; up to 5mm in tubule length, thinner to non-existent towards margin

Shape: round

Color: varies greatly from light creamy-yelloe-white to whitish-purplish-gray to golden to olive-tawny to darker rusty browns darker chocolate browns in maturity

Note: in maturity moderately to heavily hole-filled and otherwise deteriorated from small black mites

Habit: gregarious to clumped and/or stacked

22) C22: Polyporus s.l. D
Pileus:


Size: <2.5cm wide when present


Shape: when present, a narrow, ringed shelf

Texture: woody when reddish brown; slightly cottony and soft when white or creamy

Color: auburn/dark-reddish-brown in maturity; creamy white when young

Context: white to off-white; texture of medium-hard rubber

Odor: none

Hymenophore: poroid

Size: 5mm—1cm in diameter

Shape: round; sometimes elongated into faux-teeth when crust curves to follow log-substrate structure

Color: white to creamy-off-white; turning dark-rusty-brown when aged

23) C23: Polyporus s.l. E
Pileus:
Size: 5mm—3.2cm from substrate attachment to margin; 1.1—3.5cm from margin to margin

Shape: thin usually round conk, sometimes with uneven margin

Texture: furry, concentrically striate with distinct grooves of striation

Color: various shades of white, off-white, creamy, light-golden, beige, light-gray or darker golden and bronze tones without clear structural or chronological color progression; sometimes upper more basal layers of longer fur tending towards more golden tones

Context: silken and hard-spongy in texture; 2—4x as thick as hymenophore (usually about 2mm thick); shadows of concentric rings; creamy-golden to off-white in texture

Odor: smells like Pleurotus ostreatus, also very mushroomy with undertones of ammonia

Hymenophore: poroid


Size: so small as to be nearly invisible to the naked eye; no more than a millimeter deep

Shape: round

Color: creamy-golden to light-purplish-gray

Note: moderately to heavily eaten by black mites resulting in up to 2mm wide curving channels through the hymenophore and prolific cream-colored granules

Habit: solitary to gregarious

24) C24: see C22
25) C25: see C22
26) C26: Xeromphalina sp.

Pileus: 


Size: 1—2 mm to 4—6mm in diameter

Shape: broadly parabolic when young to broadly convex with a moderately depressed disk in maturity

Texture: slightly glabrous, smooth, radially striate margin

Color: bright lemon yellow, slightly hygrophanous

Context: slightly lighter yellow, fibrous and slightly hygrophanous with a “mealy” appearance

Odor: earthy with fresh fruity undertones

Taste: mild, a tad peppery initially, “mushroom” and vegetable undertones, not unpleasant

Hymenophore: lamellate


Spacing: distant


Attachment: decurrent


Lamellae thickness: thin


Width: moderately broad


Color: same lemon yellow as pileus and stipe, hygrophanous in appearance


Sporeprint: unattainable

Stipe: 


8mm—2cm x 0.25—0.5mm

Structure: solid

Shape: clavate

Surface texture: very smooth

Color: same homogenous bright lemon yellow, slightly lighter (whitening) at basal enlargement

Veil remnants: absent

Texture: difficult to break, snaps when pinched apart, very fibrous

27) C27: Pleuteus sp.

Pileus:

Size: 5mm—1cm in diameter

Shape: conical

Texture: glabrous to slightly viscous; striate from edge of disc to margin; tattered margin in maturity


Color: dark to medium grey, fibrously shiny

Context: very thin, indistinguishable from the pileus…same color of grey, wet-looking instead of fibrous

Odor: very slightly putrid smelling, otherwise odorless

Taste: slightly acrid, otherwise flavorless

Hymenophore: lamellate:


Spacing: crowded


Attachent: free


Lamellae thickness: thin


Width: ventricose


Color: dusty-coral to grayish-brown


Sporeprint: ochre to coral to dusty reddish-pink

Stipe:

Size: 0.5—1.8cm x 0.25—0.75mm


Structure: solid


Shape: equal to slightly enlarged at cap attachment


Surface texture: very soft


Color: dark grey, reddening with spore deposits


Veil remnants: none


Texture: very pliant and fibrous, snaps when pinched with nails

28) C28: Unknown 3—dirty-sweat-sock odor fungus
Size: 8cm—18cm in diameter x 5mm—4.5cm thick

Shape: heterogenous blob

Texture: cottony outside (very thin—less than 1mm); velvety-soft spore mass inside

Color: white outside, dark chocolate-purple inside

Odor: like dirty socks
29) C29: See C20
30) C30: Polyporus s.l. F
31) C31: Unknown 4—toothed crust
32) C32: Ganoderma c.f. lucidum 
Pileus:
Size: 1.8—8cm from margin to margin; 1.5—7cm from substrate attachment to margin; 1.1—3.4cm thick

Shape: largely varied; from small conks to thinner, broader shelfs, sometimes growing in stacks on top of one another, usually more flat than the horse-hoof shaped C21; usually sessile, occasionally with a thick stipe-like (actually pileus continuation) substrate attachment

Texture: ranging from slightly velveteen, suede-like texture in youth to smooth shiny shellacked-like in mature; all concentrically ringed, sometimes with deep grooves between rings

Color: when matte texture in youth, ranging from medium rusty light brown (with rings of golden fading to white) to darker chocolate brown to black; when shellacked texture in maturity, only black or extremely dark brown

Context: lighter to darker rusty to chocolate brown, lighter in youth, darker in maturity; sometimes concentric rings visible as darker shadows; one-half to one-third as thick as hymenophore; in youth has the texture of hard rubber, in maturity has a soft spongy texture underneath hard shellacked pillepileus

Odor: very slight fishy, earthy odor with fruity undertones

Hymenophore: poroid

Size: rather small, less than 0.25mm in diameter; up to 5mm in tubule length, thinner to non-existent towards margin

Shape: round

Color: varies greatly from light creamy-yelloe-white to whitish-purplish-gray to golden to olive-tawny to darker rusty browns darker chocolate browns in maturity

Note: in maturity moderately to heavily hole-filled and otherwise deteriorated from small black mites

Habit: gregarious to clumped and/or stacked; appears to be specific to Inocarpus fagifer

33) C33: Unknown 5—translucent white broad-gilled agaric
34) C34: see C21
35) C35: Unknown 6—chocolate-colored spore clouds, tiny black stipe
36) C36: Tircholomaceaea: Lentinus sp.?

Pileus: 

Size: 2—5cm in diameter

Shape: vase shaped; broad at the top, approximately 1/3 as deep as the vase-mouth is wide

Texture: slightly glabrous, striate from center to margin

Color: ranging in color from white to off-white to light-yellow to creamy-golden

Context: very thin; white to slightly lighter than or same color as pileus

Odor: slightly putridly sweet, rotten-fishy, especially as fruiting body decays

Hymenophore: lamellate:

Spacing: close to sub-crowded

Attachment: decurrent; lamellae fade into vertically scruffy stipe texture

Lamellae thickness: medium-thickness

Width: narrow

Color: same color as pileus 

Stipe: not differentiable from pileus


Size: 1—2cm long x 4—7mm wide

Structure: solid

Shape: clavate

Surface texture: slightly scruffy

Color: same color as pileus and hymenophore

Veil remnants: none

Habit: occasionally solitary, more often gregarious

Note: moderately infested by small oval-shaped black mites

37) C37: see C8
38) C38: Polyporus s.l. G
39) C39: Tremella sp.

Size: 1.9—3.7cm long x 6mm—1.4cm tall x 1.4—3.1cm wide

Shape: frilly or convoluted with rounded margins

Texture: glabrous to slightly viscid

Color: very pale; translucent white with yellowish undertones

Context: transparent to opaque white gell-like; very thin

Odor: none

40) C40: Dictyopanus sp.

Pileus:

Size: 1.4—1.8cm in diameter

Shape: plane

Texture: slightly glabrous, lightly striate from lateral point of stipe attachment fanning outward to margin

Color: light buff to creamy golden

Context: creamy white; much thinner than hymenophore; homogenously fleshy in texture

Margin: smooth in youth, slightly tattered or irregular in maturity

Odor: none

Hymenophore: poroid

Size: very tiny, much less than 0.5mm in diameter; 1—2.5mm in length

Shape: round

Color: light beige to tawny

Stipe:

Size: 4—8mm long x 3—5mm wide

Structure: solid

Shape: slightly hourglass shaped with a larger base than at pielus attachment

Pileus attachment: sub-lateral

Surface texture: smooth and quite tough

Color: light yellow to creamy golden, slightly darker than pileus

Veil remnants: none

�


	Fig. 1.  A Map of the island of Mo’orea, Fr. Polynesia made using GoogleEarth showing study Sites I on Marimari Kellum’s inland property, II above Le Lycee Agricole, and III along the 3 Coconuts Trail.





Table 2.  Miner’s ad hoc definitions pertaining to the decay class scale used in this study.





Decay Class:�
Definition:�
�
1�
bark at least 50% intact, some decay apparent�
�
2�
bark less than 50% intact, some decay apparent�
�
3�
no bark remaining, some decay apparent, high structural integrity with response to manual pressure (no give when wood is handled)�
�
4�
some decay apparent, whether or not any bark remains structural integrity susceptible to manual pressure, but no gross morphological change in response to manipulation (wood gives, but does not significantly change shape)�
�
5�
some decay apparent, whether or not any bark remains structural integrity highly susceptible to manual pressure, gross morphological change in response to manipulation (wood easily broken apart)�
�
6�
some decay apparent, whether or not bark remains no structural integrity (wood disintegrates upon manipulation)�
�
.





	List. 4. A complete list of fungal species found in this study.


Agaric A


 Auricularia c.f. polytrycha


Crepidotus sp.


Dacrymyces sp.


Dictyopanus sp.


Ganoderma sp. A


Ganoderma c.f. lucidum


Hypoxylon sp. A 


Hypoxylon sp. B


merulioid fungus


Pleuteus sp.


Polyporus s.l. A


Polyporus s.l. B


Polyporus s.l. C


Polyporus s.l. D


Polyporus s.l. E


Polyporus s.l. F


Polyporus s.l. G


Rust-colored  resupinate polypore


slime-mold A


slime-mold B


Unknown 1—tint, w/stipe


Unknown 2—rose-colored spore-cloud


Unknown 3—dirty-sweat-sock odor fungus


Unknown 4—toothed crust


Unknown 5—translucent white braod-gilled agaric


Unknown 6—chocolate-colored spore cloud, tiny black stipe


Tricholomaceae


Tremella sp.


Xeromphalina sp.


Xylaria hypoxylon


Xylaria c.f. polytricha 














Table 3. Descriptions of the size classes for wood used in this study.





Diameter of wood sample:�
�
--greater than or equal to 10.16cm�
�
--less than 10.16cm, more than 1cm�
�
--Less than or equal to 1cm�
�









