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13. TUBER Pers. ex Hook. Fl. Scot. 2: 10. 1821.

Aschion Wallr. Fl. Crypt. Germ. 2: 865. 1833.
Terfeziopsis Hark. Proc. Calif. Acad. III. 1: 278. 1899.

Ascocarp regularly globose to very irregularly lobed, fleshy or somewhat cartilaginous,
smooth or verrucose or coarsely tuberculate; cortex generally more or less pseudoparenchyma­
tous; gleba penetrated by venae externae and venae internae, the latter sometimes obscure, the
former opening to the surface at one or more points. Hymenium bordering the venae externae,
in young specimens sometimes exhibiting a more or less regular palisade, but generally very ir­
regular. Asci usually numerous, pyriform or nearly spherical, short- or long-stipitate, with 1-4
or more spores, the spore number and size varying in asci of a single ascocarp; spores ellipsoid
or globose, alveolate or spinose, irregularly arranged in the asci.

Type species, Tuber cibarium Pers. ex Hook.

14. T. Linsdalei.

6. T. levissimum.

11. T. monticola.

5. T. canaliculatum.

15. T. longisporum.
16. T. Gardneri.

9. T. argenteum.
10. T. separans.

7. T. Shearii.
8. T. irradians.

17. T. candidum.
18. T. Harknessii.

changing within to
12. T. dryophilum.
13. T. citrinum.

Spores alveolate.
Spores all globose.

Ascocarp pubescent (more or less) ; typically 6 or 7 alveoli across the diameter of
the spores. 1. T. californicum.

Ascocarp glabrous; typically 3 or 4 alveoli across the diameter of the spores. 2. T. sphaerosporum.
At least some of the spores ellipsoid.

Spores frequently 50 I' or more long.
Spores often narrow-ellipsoid.

Spores rarely exceeding 52 1'; alveoli not conspicuously large or few. 3. T. gibbosum.
Spores often reaching 60 I' or more; alveoli mostly few and coarse. 4. T. Besseyi.

Spores not conspicuously narrow.
Ascocarp verrucose over its entire surface.
Ascocarp not verrucose or with scattered verrucae.

Peridium thick (400-8501'); pseudoparenchyma zone narrow.
Peridium thin (less than 400 1') ; pseudoparenchyma conspicuous.

Alveoli of spores mostly few and large.
Spores mostly globose-ellipsoid.
Spores longer.

Alveoli many and small or conspicuously variable.
Alveoli many; spores somewhat elongated.
Alveoli variable; spores mostly broadly ellipsoid.

Spores generally less than 45 I' long.
Ascocarp surface smooth or scabrous.

Alveoli of spores minute. many.
Alveoli larger. fewer. 3-7 across the diameter.

Outer cortical layer coarsely pseudoparenchymatous.
slender hyphae.

Pseudoparenchyma cells of cortex no wider than the hyphae within.
Ascocarp verrucose.

Spores globose to subglobose. alveoli many. minute.
Spores mostly long-ellipsoid.

Spores yellow. coarsely alveolate (3-5 X 4-7 alveoli).
Spores brown. 3-11 X 5-14 alveoli.

Spores spinose.
Ascocarp smooth. or with a few verrucae at the folds.
Ascocarp conspicuously verrucose throughout.

1. Tuber califomicum Hark. Proc. Calif. Acad. II I. 1:
274. 1899.

Tuber magnatum sensu Hark. Proc. Calif. Acad. III. 1: 272. 1899. Non T. magnatum Picco ex
Vitt. 1831.

Tuber puberulum sensu Hark. Proc. Calif. Acad. III. 1: 273. 1899. Non T. puberulum Berk. & Br.
1846.

Ascocarp whitish to ochraceous, 1.5-2.5 em. in diameter, much lobed, the surface unevenly
pubescent; gleba brown, marbled by large pale veins; cortex somewhat pseudoparenchymatous;
subcortex of loose irregular branched hyphae; thickness of the peridium averaging 200 p.; venae
externae large, branching, irregular in width, filled with loose branching hyphae; venae internae
inconspicuous; palisade of paraphyses sometimes seen in the hymenium; asci short-stipitate,
semiglobose to globose, 72-88 X 72-100 p., 1-4- (rarely 5- or 6-) spored; spores dark brown,
globose, 39-52 p., alveolate, with 3-9 (generally 6 to 7) alveoli across their diameter.
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TYPE LOCALITY: Alameda County, California.
HABITAT: In oak and other woods.
DISTRIBUTIO/,;: Ohio, Oregon, and California.
ILLUSTRATIO/,;S: Proc. Calif. Acad. III. 1: pl. 45, j. 31; Univ. Calif. Pub!. Bot. 6: pl. 29, f. 20;

Ore. St. Monogr. Bot. 1: pl. 3, j. 58.

2. Tuber sphaerosporum Gilkey, Ore. St. Monogr. Bot. 1:
39. 1939.

Ascocarp 2.5 cm. or less in diameter, glabrous to scabrous, brown; gleba dark, marbled by
a few large and small whitish veins; outer cortical layer of variable cells, the large and small
intermixed, somewhat pseudoparenchymatous or often prosenchymatous, changing within to a
loose hyphal structure; venae externae of loose hyphae; paraphyses sometimes forming a some­
what distinct palisade; spores dark brown, globose, 32-58 p., coarsely alveolate, with generally
3 or 4 alveoli across their diameter.

TYPE LOCALITY: Burbank, Tennessee.
HABITAT: Under trees.
DISTRIBUTIO/,;: Quebec and Tennessee.
ILLUSTRATIO/,;: Ore. St. Monogr. Bot. 1: pl. 3, f. 59.

3. Tuber gibbosum Hark. Proc. Calif. Acad. III. 1:
273. 1899.

Tuber giganteum Gilkey, Mycologia 17: 250. 1925.

Ascocarp 1.5-5.5 cm. in diameter, subglobose, lobed to nearly regular, meaty, crisp, the
surface scabrous to minutely pubescent, light buff (R) and Mikado brown (R), with the wide,
white endings of the venae externae conspicuous on the surface of fresh specimens; gleba wood
brown (R) to brick red (R) at maturity, marbled by distinct shining white veins; outer cortical
layer pseudoparenchymatous, the superficial cells often forming branched, knotted hairs more
or less parallel with the surface; venae externae loose, spongy, generally opening in the surface
depressions filled with irregular hairs; asci 1-6- (rarely 7- or 8-) spored; spores dark yellowish­
brown, mostly long-ellipsoid, 17-40 X 35-52 p., generally rounded at the ends, alveolate, with
5-9 X 7-10 alveoli across their diameters, the spore surface reticulate beneath the alveoli.

TYPE LOCALITY: Mill Valley, California.
HABITAT: Under trees.
DISTRIBUTIO/,;: Oregon and California.
ILLUSTRATIO/,;S: Univ. Calif. Pub!. Bot. 6: pl. 29, f. IS; Mycologia 17: pl. 26, f. I; Ore. St.

Monogr. Bot. 1: pI. 3, f. 54.

4. Tuber Besseyi Gilkey, Ore. St. Monogr. Bot. 1: 40. 1939.

Ascocarp deep olive-buff (R), 0.8-4 cm. in diameter, scarcely lobed,. minutely scabrous or
rarely minutely and irregularly verrucose; gleba darker, marbled by a few large venae externae
and slender, dark venae internae; peridium 300-800 p. thick at the exits of the venae externae,
pseudoparenchymatous near the surface, changing to inner prosenchyma; venae externae some­
times bordered by an interrupted palisade of paraphyses; asci 1-4-spored; spores dark brown,
20-40 X 36-70 p., very narrow with pointed ends to somewhat broadly ellipsoid, generally
coarsely and irregularly alveolate, with 3-6 X 4-9 alveoli across their diameters.

TYPE LOCALITY: Ithaca, New York.
HABITAT: Mixed woods.
DISTRIBUTION: Quebec, New York, Michigan, Saskatchewan, Nebraska, British Columbia, and

Oregon.
ILLUSTRATION: Ore. St. Monogr. Bot. 1: pl. 3,f. 51.

5. Tuber canaliculatum Gilkey, Mycologia 12: 99. 1920.
Tuber bisporum Gilkey, Mycologia 17: 251. 1925.

Ascocarp brown to brick-red, reaching 3.5 em. in diameter, the surface conspicuously ver­
rucose; veins conspicuous, whitish; outermost cortical tissue pseudoparenchymatous, changing
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65.

within somewhat abruptly to prosenchyma, then to more or less unconnected hyphae toward
the hymenium; thickness of the cortex 360-800 IJ.; venae internae inconspicuous, of uncon­
nected, somewhat irregularly arranged hyphae, those bordering the venae externae sometimes
distinctly parallel, some ending at the vein margins as more or less regularly arranged and some­
what swollen-tipped paraphyses, others continuing inward to form the loose interwoven struc­
ture filling the venae externae; the latter much enlarged in places, the hyphal structure of the
narrower portions sometimes breaking away, leaving empty channels through the ascocarp;
asci short-stipitate, semiglobose to pyriform or cylindric, 72-88 X 96-120 IJ., 1-3- (generally 2-)
spored; spores dark brown, ellipsoid to nearly globose, 40-64 X 48-72 IJ., alveolate, with 4-8
X 5-9 alveoli across their diameters; sculpturing 4-6 IJ. thick, the surface of the spore minutely
reticulate beneath.

TYPE LOCALITY: Allegan County. Michigan.
HABITAT: Woods.
DISTRIBUTION: New York. Ontario, Michigan. and Kentucky.
ILLUSTRATIONS: Mycologia 12: 100. J. 1; 17: pI. 26. f. 3; Ore. St. Monogr. Bot. 1: pI. 3. J. 55.

6. Tuber levissimum Gilkey, Univ. Calif. Pub!. Bot. 6:
313. 1916.

Ascocarp clay-brown, 2 cm. or less in diameter, even, the surface smooth; veins large, in­
conspicuous in color; thickness of the peridium 420 to 840 IJ.; asci subglobose to globose, 50-80
X 70-100 IJ., 1-4- (rarely 5-) spored; spores dark brown, mostly broad-ellipsoid, 32-52 X 36-58
(rarely 65) IJ., alveolate, the alveoli irregular in size and number on the spore, 3-10 X 4-13
across their diameters, the surface of the spore minutely reticulate beneath the alveoli.

TYPE LOCALITY: California. Exact locality unknown.
HABITAT: Under shrubs and trees.
DISTRIBUTION: Oregon and California.
ILLUSTRATIONS: Univ. Calif. Pub!. Bot. 6: pl. 30. J. 31; Ore. St. Monogr. Bot. 1: pl. 3. J. 63.

7. Tuber Shearii Harle in Murrill, Mycologia 12: 157. 1920.
TerJezia oligosperma sensu Shear. Asa Gray Bul!. 7: 118. 1899. Non T. oligosperma Tu!. 1851.

Ascocarp 0.5-3 cm. in diameter, creamy-buff to rusty-tawny, subrotund, the surface
smooth or scabrous; peridium 160-400 IJ. thick, pseudoparenchymatous near the surface, chang­
ing within to prosenchyma and separate hyphae; asci subglobose, 50-70 IJ. in diameter; spores
subglobose to globose, dark brown, 35-56 X 30-56 IJ., alveolate, the alveoli rather uniform,
3-6 X 3-7 across their diameters.

TYPE LOCALITY: Takoma Park. Maryland.
HABITAT: In woods.
DISTRIBUTION: Maine. Maryland. Ohio. and Wisconsin.
ILLUSTRATIONS: Mycologia 12: 157,f.1; Ore. St. Monogr. Bot. 1: pl. 3,f. 62.

8. Tuber irradians Gilkey, Univ. Calif. Pub!. Bot. 6:
316. 1916.

Ascocarp brown, approximately 1 cm. in diameter, depressed-globose, somewhat lobed, the
surface irregularly verrucose; gleba brown at maturity, the veins few, little-branched, white;
peridium pseudoparenchymatous, the cells thin-walled, large (to 24 IJ.), in more or less clearly
distinct radial rows to a depth of 140-160 IJ., changing abruptly to a loose hyphal structure;
thickness of the peridium 380 IJ. or more; asci pyriform to subglobose, 44-64 X 70-94 IJ., some­
times long-stipitate, readily separable from the hyphae; spores 1-3 (generally one or 2) in an
ascus, brown, ellipsoid, 28-48 X 36-56 IJ., alveolate, the number of alveoli variable, 3-8 X 3-9
(usually 5 X 6) across their diameters; sculpturing 4-6 IJ. thick.

TYPE LOCALITY: Alameda County. California.
HABITAT: In woods.
DISTRIBUTION: Oregon and California.
ILLUSTRATIONS: Univ. Calif. Pub!. Bot. 6: pI. 29. f. 16, 17; Ore. St. Monogr. Bot. 1: pl. 3, J. 64,
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9. Tuber argenteum Gilkey, Univ. Calif. Publ. Bot. 6:
318. 1916.

[SERIES II,

Ascocarp silver-white, reaching 2.5 cm. in diameter, depressed, irregular, convolute, the
surface smooth or somewhat tessellated, sometimes bearing slender, short, blunt, septate hairs;
gleba brownish with white, branching veins; cortex pseudoparenchymatous or coarsely and
loosely hyphal; subcortical layer very loosely hyphal; thickness of the peridium 100-200 1';
venae internae numerous; asci with or without a short stipe, semiglobose, 1-4- (generally 1- or
2-) spored; spores dark brown, ellipsoid, sometimes with one end acute, 28-44 X 38-60 1',
regularly and mostly evenly alveolate, with 6-9 X 7-10 alveoli across their diameters.

TYPE LOCALITY: San Francisco County, California.
HABITAT: In sand among needles of Pinus attenuata.
DISTRIBUTION: Known only from the type locality.
ILLUSTRATIONS: Univ. Calif. Publ. Bot. 6: pl. 30, f. 28,' Ore. St. Monogr. Bot. 1: pl. 2, f. 30.

10. Tuber separans Gilkey, Univ. Calif. Publ. Bot. 6:
315. 1916.

Ascocarp earthy-brown, 1-1.2 cm. in diameter, semiglobose, convolute, the surface very
minutely scabrous; gleba similar in color to the surface of the ascocarp, the veins inconspicuous;
cortex conspicuously pseudoparenchymatous, the cells becoming smaller within and changing
to the compact subcortical layer of unconnected hyphae; thickness of the peridium 200-260 1';
venae internae very compact, the hyphae parallel, often connected, in places becoming pseudo­
parenchymatous; venae externae of loose, tangled hyphae; asci short-stipitate, semiglobose,
1-3- (rarely 4-) spored; spores brown, globose-ellipsoid, 40-56 X 48-581', alveolate, with 3-10
X 7-11 (commonly 6-7 X 8-9) alveoli across their diameters.

TYPE LOCALITY: Alameda County, California.
HABITAT: Beneath oaks in clay soil.
DISTRIBUTION: California.
ILLUSTRATIONS: Univ. Calif. Publ. Bot. 6: pl. 29,f. 19; Ore. St. Monogr. Bot. 1: pl. 3,f. 60.

11. Tuber monticola* Hark. Proc. Calif. Acad. III. 1:
271. 1899.

Ascocarp dingy white, averaging 1.5 cm. in diameter, lobed, the surface slightly scabrous;
cortex minutely pseudoparenchymatous, the cells varying little in size, the walls not thickened,
the pseudoparenchyma changing gradually to very loose, branched hyphae; thickness of the
peridium 280-640 1'; asci subglobose, 2-4-spored; spores globose-ellipsoid, very minutely
alveolate, with 11-14 X 12-16 alveoli across their diameters; spores 28-34 X 32-401'.

TYPE LOCALITY: Towle. Placer County, California.
HABITAT: Among firs in dense woods in the Sierra Nevada Mountains.
DISTRIBUTION: Known only from the type locality.
ILLUSTRATIONS: Univ. Calif. Publ. Bot. 6: pl. 30.f. 23; Ore. St. Monogr. Bot. 1: pl. 3.f. 57.

12. Tuber dryophilum Tul. Fungi Hypog. 147. 1851.
Tuber unicolar Gilkey, Mycologia 12: 100. 1920.

Ascocarp yellow-brown, 1-2 cm. or more in diameter, nearly regular to somewhat convolute
or sometimes deeply furrowed, the surface smooth to somewhat scabrous; gleba yellowish­
brown with narrow, white veins; outer cortex coarsely pseudoparenchymatous, changing within
to irregular prosenchyma and loose hyphae; peridium variable in thickness, generally not
greater than 400 1'; venae externae conspicuous, long, branching; asci inconspicuous, embedded,
semiglobose, 1-6-spored; spores brownish, ellipsoid or a few nearly globose, 20-38 X 22-40 I'

(rarely slightly larger), the alveoli few, large, the sculpturing generally 6 I' or more thick, with
needle-like angles often conspicuous.

*As "monticolum."
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TYPE LOCALITY: Italy.
HABITAT: Under trees.
DISTRIBUTION: New Hampshire. New York. New Jersey, Pennsylvania, District of Columbia.

Virginia, Michigan; Europe.
ILLUSTRATIONS: Tu!. Fungi Hypog. pl. 5, f. 3; pl. 19, f. 8; Mycologia 12: 100. f. 1; Ore. St.

Monogr. Bot. 1: pI. 3, f. 56.

13. Tuber citrinum Hark. Proc. Calif. Acad. III. 1: 271. 1899.

Ascocarp pale yellow, 2 em. or less in diameter, somewhat convolute, the surface smooth;
veins large, inconspicuous in color; outer cortical structure pseudoparenchymatous, gradually
changing to prosenchyma and finally to the hyphae of the subcortex; thickness of the peridium
400-540 JI. or more; venae internae of long-celled, loose, irregular, unconnected hyphae, scarcely
branched, 5 JI. thick; venae externae of coarse, much-branched hyphae; asci stipitate, sub­
globose, 1-4-spored; spores ellipsoid, 26-36 X 30-44 JI., alveolate, with about 7 X 8 alveoli
across their diameters.

TYPE LOCALITY: Marin County. California.
HABITAT: In forest.
DISTRIBUTION: California.
ILLUSTRATIONS: Proc. Calif. Acad. III. 1: pl. 45, f. 30; Univ. Calif. Pub!. Bot. 6: pl. 29, f. 18;

Ore. St. Monogr. Bot. 1: pl. 3. f. 52.

14. Tuber Linsdalei Gilkey, sp. nov.*
Tuber australe sensu Hark. Proc. Calif. Acad. III. 1: 272. 1899. Non T. australe Speg. 1880.

Ascocarp one cm. or less in diameter, brown, scarcely lobed, the surface minutely verrucose;
gleba paler than the surface, the veins whitish, few; outer cortical layer pseudoparenchymatous;
asci mainly 1-3-spored, generally with only one or 2 spores; spores 32-52 X 32-58 JI., globose to
globose-ellipsoid, dark brown, alveolate, the alveoli small and numerous.

TYPE: Collected at Hastings Memorial Reservation, Carmel Valley. Monterey County. Cali-
fornia, 24 May 1945, by J. M. Linsdale; H. M. Gilkey 822. in herb. H. M. G.

HABITAT: Under trees.
DISTRIBUTION: Monterey and Placer Counties. California.
ILLUSTRATIONS: Ore. St. Monogr. Bot. 1: pl. 3. f. 53 (as T. australe); Mycologia 47 (in press).

15. Tuber longisporum Gilkey, Mycologia 17: 251. 1925.

Ascocarp purplish-brown (preserved in alcohol), slightly lobed, 1-1.5 em. in diameter, the
surface somewhat coarsely verrucose; gleba brown (in preserved material) ; cortex coarsely and
regularly pseudoparenchymatous, light brown in color for 100 JI. or more inward from the bases
of the verrucae, changing rather abruptly to a subcortex of whitish, coarse, compactly arranged,
more or less united hyphae; thickness of the complete peridium below the bases of the ver­
rucae 200-450 JI.; verrucae 100-200 JI. high; venae externae of loose hyphae which sometimes
break away in older ascocarps, leaving wide, hollow canals; venae internae of somewhat closely
associated but unconnected coarse hyphae; asci fragile, 1-4-spored; spores yellow, mostly long­
ellipsoid, generally somewhat pointed at both ends, 20-33 X 27-45 JI., coarsely alveolate, with
3-5 X 4-7 alveoli across their diameters.

TYPE LOCALITY: Ithaca. New York
HABITAT: In woods.
DISTRIBUTION: New York.
ILLUSTRATIONS: Mycologia 17: pl. 26. f. 2; Ore. St. Monogr. Bot. 1: pl. 3,f. 61.

16. Tuber Gardneri Gilkey, Univ. Calif. Pub!. Bot. 6:
317. 1916.

Ascocarp brown, averaging 1.5 em. in diameter, subglobose, with small convolutions, the
surface minutely verrucose; gleba brown at maturity, with wide, conspicuous, white veins;

• Tuber Linsdalei; ascomatibus 0.5-1 em. diam.• fuscis, subglobosis. regularibus. superficie
minute verrucosis; gleba dilute brunnea. venis paucis. albis; texto corticis externi pseudoparenchyma­
tico; ascis 1- vel 2- (rare 3-) sporis; sporis alveolatis. 32-52 X 32-581'. globosis aut semiglobosis.
alveolis 5-11 X 6-14 trans diam.
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outer cortical layer somewhat coarsely pseudoparenchymatous, the cells occasionally reaching
18 p. in diameter, thin-walled, changing gradually to a subcortical layer of unconnected hyphae,
2-4 p. thick; asci not stipitate, subglobose or rarely elongated, 1-5-spored; spores dark brown,
ellipsoid, 24-30 X 28-48 (rarely 58) p., alveolate, with 3-11 X 5-14 alveoli across their diam­
eters.

TYPE LOCALITY: Alameda County. California.
HABITAT: Under trees of various species.
DISTRIBUTION: Oregon and California.
ILLUSTRATIONS: Univ. Calif. Pub!. Bot. 6: pl. 30. j. 30; Ore. St. Monogr. Bot. 1: pl. 2. j. 31.

17. Tuber candidum Hark. Proe. Calif. Aead. II!. 1:
274. 1899.

Tuber Eisenii Hark. Proc. Calif. Acad. III. 1: 275. 1899.
Tuber olivaceum Hark. Proc. Calif. Acad. III. 1: 275. 1899.
Terjeziopsis lignaria Hark. Proc. Calif. Acad. III. 1: 279. 1899.
Tuber Lyoni Butters. Bot. Gaz. 35: 431. 1903.
Tuber lignarium Gilkey. Univ. Calif. Pub!. Bot. 6: 324. 1916.

Ascocarp light to orange-brown, reaching 3.5 em. in diameter, subglobose, with one furrow
or generally several connected furrows, mostly on one side, the furrows sometimes united into
circles forming "eyes" of a different color from the general ascocarp surface, usually pinkish in
young specimens; surface of the ascocarp smooth, with occasional small papillae about the fur­
rows; veins mostly large, whitish, conspicuous, converging at the furrows; cortex minutely and
compactly pseudoparenchymatous, changing to a subcortical layer of hyphae running parallel
to the surface; thickness of the peridium 200-360 p.; asci mainly long-stipitate, generally ovoid,
readily separated from the hyphae, 1-7-spored; spores brown, exceedingly variable in shape from
globose-ellipsoid to long-ovoid, 22-32 X 28-48 p., their surface covered by minute or somewhat
coarse spines.

TYPE LOCALITY: Placer County. California.
HABITAT: Under trees or shrubs.
DISTRIBUTION: Quebec. New York. Maryland. Michigan. Ohio. Tennessee. Minnesota. Mani­

toba. Oregon. and California.
ILLUSTRATIONS: Proc. Calif. Acad. III. 1: pl. 44. j. 23; pI. 45. f. 32; Bot. Gaz. 35: 428-430. j.

1-3; Univ. Calif. Pub!. Bot. 6: pl. 27; pl. 30. j. 25; Ore. St. Monogr. Bot. 1: pI. 4.

18. Tuber Harknessii Gilkey, nom. nov.
Tuber Caroli sensu Hark. Proc. Calif. Acad. III. 1: 274. 1899. Non T. Caroli H. Bonnet. 1885.

Ascocarp 1-2 cm. in diameter, scarcely lobed, reddish-brown, the surface distinctly divided
into low polygonal areas; gleba compact, paler than the surface, marbled by conspicuous white
veins somewhat converging at a common base; asci long-stipitate, 1-4-spored; spores brown,
ovoid or ellipsoid, 26-35 p. in length, clothed with slender spines.

TYPE LOCALITY: Alameda County. California.
HABITAT: Under oaks.
DISTRIBUTION: Alameda. Marin. and Monterey Counties. California. and Oregon.

14. LESPIAULTINIA Zobel in Corda, Ie. Fung, 6: 55. 1854.
Delastreopsis Matt. Bo!. Soc. Brot. 21: 95. 1906.

Ascocarp 0.5-3 cm. in diameter, regular to more or less lobed; outer cortical structure pseu­
doparenchymatous to prosenchymatous, changing inward to loose hyphae; peridium and gleba
penetrated at intervals by loose-textured venae externae. Asci closely crowded, somewhat
thick-walled, short-stipitate, 1-4-spored; spores globose (rarely slightly subglobose), spinose­
reticulate.

Type species, Terjezia oligosperma Tul. [Lespiaultinia Requienii Zobel = L. oligosperma
(Tul.) Gilkey].

Peridium thick. penetrated by long. paraphysis-lined. sterile canals.
Sterile canals not present in peridium.

1. L. phleboderma.
2. L. oligosperma.
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1. Lespiaultinia phleboderma (Gilkey) Gilkey, comb. nov.
Delastreopsis phleboderma Gilkey, Ore. St. Monogr. Bot. 1: 49. 1939.

Ascocarp buff, 1 cm. or less in diameter, nearly even, minutely scabrous; peridium thick
(reaching 800 p.), traversed by meandering sterile venae externae lined by paraphyses and
continuing from the fertile venae externae of the gIeba; gleba brown, a palisade of paraphyses
bordering the venae externae in places, but generally deformed by crowding; asci numerous,
generally 1-2-spored; spores mostly globose, yellowish, 36-52 p..

TYPE LOCALITY: Benton County, Oregon.
HABITAT: Mixed woods.
DISTRIBUTION: Benton and Lane Counties, Oregon.
ILLUSTRATION: Ore. St. Monogr. Bot. 1: pl. 2, j. 32.

2. Lespiaultinia oligosperma (Tul.) Gilkey, comb. nov.
Terjezia oligosperma Tu!. Fungi Hypog. 176. 1851.
Lespiaultinia Requienii Zobel in Corda, Ic. Fung. 6: 65. 1854 (nomen illegitimum).
Delastreopsis oligosperma Matt. Bo!. Soc. Brot. 21: 95. 1906.

Ascocarp yellowish, nearly smooth; asci often 1- or 2-spored; spores yellowish, 30-46
(rarely 50) p., the reticulation uniform on each spore, but varying on different spores of the
ascocarp.

TYPE LOCALITY: France.
HABITAT: Woods.
DISTRIBUTION: Quebec; France, Portugal, Palestine.
ILLUSTRATIONS: Tu!. Fungi Hypog. pl. 21, f. 15; Ore. St. Monogr. Bot. 1: pl. 2, f. 33; Palest.

Jour. Bot. R. 4: 195, 196, f. I, 2; pl. 5.





Family 3. TERFEZIACEAE

Ascocarp compact, fleshy, with no internal cavities or venae externae.
Gleba divided by sterile veins into nest-like areas containing asci, these clavate
to nearly spherical. Spores ellipsoid, fusiform, or globose, smooth or sculp­
tured.
Spores smooth or (in Carbomyces) sometimes with scattered minute papillae.

Ascocarp surface smooth.
Spores globose or if ellipsoid. with scattered minute papillae.
Spores ellipsoid. smooth (known only from north Africa).

Ascocarp verrucose; spores (in ours) fusiform.
Spores conspicuously alveolate. spinose. or tuberculate.

Asci 8-spored.
Asci nearly spherical.
Asci elongated (known only from southern Europe).

Asci I-S-spored.
Spores globose.
Spores ellipsoid (known only from Japan).

1. CARBOMYCES Gilkey, gen. nov.*

1. CARBOMYCES.
TIRMANIA.
2. PICOA.

3. TERFEZIA.
M ATTIROLOMYCES.

4. DELASTRIA.
MUKAGOMYCES.

Ascocarp compact, hypogaeous or epigaeous, more or less globose but with a suggestion of a
slightly narrowed, darker base; peridium firm when dry, its texture somewhat that of carbon­
ized wood; outer layer coarsely pseudoparenchymatous; innermost layer of coarse, free or more
or less fused, branching hyphae, this layer continuing into the gleba as a network of veins sur­
rounding nests of closely-packed minute asci; mature asci brownish, broadly obovate to globose,
thick-walled, often eventually released from the hyphae, and tardily and irregularly dehiscent to
allow gradual escape of the spores; spores 8, globose or broadly ellipsoid, smooth or with minute
scattered papillae, brownish.

Type species, Carbomyces emergens Gilkey.

Spores globose. smooth.
Spores short-ellipsoid. minutely papillose.

1. Carbomyces emergens Gilkey, sp. nov.t

1. C. emerge1ts.
2. C. Longii.

Ascocarp shining white, becoming yellowish, hypogaeous or epigaeous, 3-4 cm. in diam­
eter; glebal veins olive-buff (R), the fertile areas medal bronze (R); asci thick-walled, brown;
spores globose, brown, smooth, 10-19 IJ..

TYPE: Collected at Carlsbad. New Mexico. 2 November 1916. by W. H. Long; H. M. Gilkey
403b. in herb. H. M. G.

HABITAT: Sandy soil under shrubs.
DISTRIBUTION: New Mexico and California.
ILLUSTRATION: Mycologia 47 (in press).

2. Carbomyces Longii Gilkey, sp. nov.t

Ascocarp white at first, becoming yellowish or pale brownish, hypogaeous; veins olive-buff
(R) ; asci brownish, broadly ellipsoid to nearly spherical; spores ellipsoid, brownish, 16 X 20-23
IJ., minutely papillose.

• Carbomyces; ascomatibus !irmis. hypogaeis aut epigaeis. subglobosis. basi obconica instructis;
texto corticis externi crasse pseudoparenchymatico; textis subcorticis hyphis laxis et irregulariter
positis composito; venis in structura strato subcorticali similibus; ascis obovatis vel globosis. octo­
sporis. in glebulis veluti inordinate creberrimis nidulantibus; sporis minutis. globosis aut ellipsoideis.
levibus aut minute papillosis.

t Carbomyces emergens; ascomatibus argenteo-albis tandem luteis. hypogaeis aut epigaeis.
3-4 em. diam; venis olivaceis; ascis dilute fuscis; sporis globosis. 10-19 Il diam.• levibus.

~ Carbomyces Longii; ascomatibus albis. tandem luteis. hypogaeis. 2-3 em. diam.• venis olivaceis;
ascis dilute fuscis; sporis ellipsoideis. dilute fuscis. 16 X 20-23 Il. minute papillosis.
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TYPE: Collected in Oscura area, New Mexico, 18 April 1942, by W. H. Long; H. M. Gilkey 798,
in herb. H. M. G.

HABITAT: Not recorded.
DISTRIBUTION: Known only from the type locality.
ILLUSTRATION: Mycologia 47 (in press).

2. PICOA Vitt. Monogr. Tuber. 54. 1831.
Leucangium Que\. Assoc. Fr. Av. Sci. Compte Rendu 11: 404. 1883.
Phaeangium Pat. Jour. de Bot. 8: 155. 1894.

Ascocarp without a mycelial tuft, the surface minutely verrucose or papillose; peridium
thin, pseudoparenchymatous; gleba marbled by sterile veins. Asci globose to clavate; spores
smooth, ellipsoid or fusiform.

Type species, Picoa Juniperi Vitt.

1. Picoa carthusiana Tul. Fungi Hypog. ed. 2. XXIV. 1862.

Ascocarp dusky slate-violet (R), 0.5--4.5 cm. in diameter, minutely papillose; peridium
thin, coarsely pseudoparenchymatous; gleba at first cartridge buff (R), becoming greenish-blue
marbled with buff, consisting of coarse, loose, branching hyphae forming somewhat anastomosing
sterile veins separating fertile areas; asci globose-ellipsoid, nearly sessile to abruptly long-stipi­
tate, 60-120 J.L in diameter, 8-spored; spores at first colorless, pellucid, becoming greenish-yel­
low, 24-32 X 74-80 J.L, lemon- or spindle-shaped, the ends variable, sharply acute to rounded,
both extremes sometimes present on a single spore; body of spore nearly filled by a large
guttule.

TYPE LOCALITY: Near Carthusian monastery, France.
HABITAT: Mixed Woods.
DISTRIBUTION: Oregon; Europe.
ILLUSTRATIONS: E. & P. Nat. Pfl. 1': f. 222 H; ed. 2. Sb 8 : f. 20E; Ore. St. Monogr. Bot. 1: pl. 2,

f·36.

3. TERFEZIA (Tul.) Tul. Fungi Hypog. 172. 1851.
Choiromyces sect. Terfezia Tu\. Ann. Sci. Nat. III. 3: 350. 1845.
Tulasneinia Zobel in Corda, Ic. Fung. 6: 64. 1854 (nomen illegitimum).

Ascocarp fleshy, with or without an evident mycelial tuft. Fruiting areas rounded, sep­
arated by an irregular network of sterile veins. Asci ellipsoid to nearly globose, 8-spored;
spores globose, the surface verrucose, spinose, or alveolate-spinose.

Type species, Choiromyces Leonis Tul. [Terfezia Leonis (Tul.) Tul.].

Spores 44-52 1', minutely roughened. 1. T. gigantea.
Spores less than 30 1'.

Spores coarsely and regularly alveolate and spinose, crowded in small inconspicious
asci. 2. T. Longii.

Spores spinose, spines irregularly anastomosing at base; spores loosely arranged in
large conspicuous asci. 3. T. spinosa.

1. Terfezia gigantea Imai, Proc. Acad. Japan 9: 183. 1933.

Ascocarp 5 cm. or more in diameter, the surface nearly smooth but marked off, apparently
by the cracking of the thin superficial layer, into low polygonal areas, and with evidence of
early tomentum; peridium 800 J.L or more thick, the superficial cells variable, some forming
knotted hairs of tomentum; subsurface layer coarsely pseudoparenchymatous, changing gradu­
ally to the smaller-celled prosenchyma and the loose hyphal structure of the fertile interior;
asci nearly globose, 100-120 J.L in diameter; spores globose, 44-52 J.L, aniline yellow (R), minutely
roughened by more or less coalescent granules or by obscure alveolation, the epispore 3-4 J.L

thick.

, TYPE LOCALITY: Hokkaido, Ishikari Province, Japan.
HABITAT: Forests.
DISTRIBUTION: Pennsylvania; Japan.
ILLUSTRATIONS: Proc. Acad. Japan 9: 185, f. 8-10; Mycologia 39: 443, f. 15, 16.
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2. Terfezia LongH Gilkey, Mycologia 39: 448. 1947.

Ascocarp subglobose, reaching 3.5 cm. in diameter, whitish, smooth; outer layer of the
peridium coarsely pseudoparenchymatous, changing to prosenchyma and loose hyphae; sterile
veins principally of loose hyphae, the walls of all the cells very thin; asci globose to somewhat
elongate, averaging 60-80 Il, inconspicuous, not readily separable from the glebal hyphae, gen­
erally closely packed with spores; spores 20-24 Il (including spines), coarsely alveolate with
generally slender spines at the angles of the alveoli; number of spines on the circumference
averaging 15 or fewer. .

TYPE LOCALITY: Near Corono. New Mexico.
HABITAT: "Sagebrush areas near sandhill-juniper dunes."
DISTRIBUTION: Known only from the type locality.
ILLUSTRATION: Mycologia 39: 443.1.17.

3. Terfezia spinosa Hark. Proc. Calif. Acad. III. 1: 277. 1899.

Ascocarp subglobose, white or citron, smooth; peridium consisting of both parallel and
tangled hyphae interspersed with areas of pseudoparenchyma; asci many, subglobose to often
long and narrow, averaging 100-120 Il, conspicuous, readily separable from the glebal hyphae,
the spores loosely arranged within; spores 24-28 Il, spinose, the spines sometimes slender or
more often blunt at the apex and broadened at the base, the bases sometimes anastomosing
over the surface of the spore to form an interrupted alveolation; number of spines on the cir­
cumference averaging 20 or more.

TYPE LOCALITY: Red River Valley near Natchitoches, Louisiana.
HABITAT: Sandy ground.
DISTRIBUTION: Known only from the type locality.
ILLUSTRATIONS: Proc. Calif. Acad. III. 1: pl. 45, f. 24; Ore. St. Monogr. Bot. 1: pl. 2. f. 37.
EXSICCATI: Ell. & Ev. N. Am. Fungi 1782.

4. DELASTRIA Tul. Ann. Sci. Nat. II. 19: 379. 1843.

Ascocarp irregularly globose, sometimes lobed, scabrous or minutely floccose; peridium
somewhat distinct. Sterile veins of varying thickness anastomosing and dividing the gleba into
rounded fertile areas. Asci often deformed, clavate or long-ellipsoid, more or less curved, 2--4­
spored; spores globose, alveolate, with angles extending into spines.

Type species, Delastria rosea Tul.

1. Delastria rosea Tul. Ann. Sci. Nat. II. 19: 380. 1843.

Ascocarp 1-2.5 cm. in diameter, subglobose, somewhat convolute, the surface minutely
scabrous; veins of the gleba somewhat indistinct, dividing it into roundish areas, these at first
rose-colored, later brownish; asci 2--4-spored; spores uniseriate in the ascus, globose, alveolate­
spinose.

TYPE LOCALITY: Italy.
HABITAT: Leaf mold under trees and shrubs.
DISTRIBUTION: California; France; Italy.
ILLUSTRATIONS: Corda, Ie. Fung. 6: pl. 20,f. 145; Tul. Fungi Hypog. pl. 8,f. 1; pl. 16, f. I,' Proc.

Calif. Acad. III. 1: pl. 45,f. 27; E. & P. Nat. Pfi. ed. 2. Sb8 :f. 22,' Ore. St. Monogr. Bot. 1: pl. 2, f. 38.

EXCLUDED GENUS

The expressed conclusion by Dr. F. J. Seaver [N. Am. Cup-Fungi (Operc.) suppl. ed. 336,
337J of the synonymy of Durandiomyces Phillipsii (Massee) Seaver and Daleomyces Gardneri
Setchell, and their inclusion, as Daleomyces Phillipsii (Massee) Seaver, in the cited work provide
at least a temporary resting place in the Pezizales for Daleomyces, which was originally de­
scribed under the Tuberales. In the opinion of the present writer, synonymy of the two can
neither be proved nor disproved until more convincing comparative field studies are possible.
In the meantime, the genus is being excluded from this study, though the present disposition
of the genus leaves unaccounted-for Daleomyces Shearii Gilkey, Ore. St. Monogr. Bot. 1: 26
(1939), a species with distinctive spore characters.
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Aschion, 19
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alba, 18
filamentosa, 18
magnata, 18
nigrens, 18
platyspora, 17, 18
polysperma, 18
vulgaris, 17

Barssia, 9, 13
oregonensis, 13

Carbomyces, 27
emergens, 27
longii,27

Caulocarpa, 9, 13
montana, 13

Choeromyces ellipsosporus, 16
Choiromyces, 9, 16

sect. Terfezia, 28
compactus, 16, 17
cookei, 16, 17
ellipsosporus, see Choeromyces
gangliformis, 14
leonis,28
meandriformis, 16
melanoxanthus, 14
setchellii, 16

Daleomyces, 29
gardneri, 29
phillipsii, 29
shearii,29

Delastria, 27, 29
rosea,29

Delastreopsis, 24
oligosperma, 25
phleboderma, 25

Densocarpa, 9, 15, 16
shanori, 16

Durandiomyces, 29
phillipsii, 29

Fischerula, 9
Genabea, 3, 7

fragilis, 7
Genea, 3,4

sect. Eugenea, 4
sect. Heterogenea, 6
subg. Eugenea, 4
subg. Heterogenea, 6
subg. Myrmecocystis, 6
arenaria,4
brachytheca, 4, 5
cerebriformis, 7
compacta, 4, 5
cubispora, 11
echinospora, 4
gardneri,6
harknessii, 6
hispidula, 4, 5

35

[Genea]
intermedia, 7
macrosiphon, 4, 5
thaxteri, 4, 5, 6
verrucosa, 4

Geneaceae, I, 3
Geopora, 9, 12

annulata, 12
cooperi, 12
harknessii, 12
magnata, 12
magnifica, 12

Hydnobolites,9, 17
californicus, 17, 18
cerebriformis, 17
excavatum, 15

Hydnocaryon, 3
Hydnocystis,9

californica, 9, 10
compacta, 7
piligera,9
thwaitesii, 3

Hydnoplicata, 3
Hydnotrya, 9. 10

cerebriformis, 10
cubispora, 10, 11, 12
ellipsospora, 10, 11
tulasnei, 10
variiformis, 10, 11
yukonensis, 10, 11

Hydnotriopsis, 16
setchellii, 16

Labyrinthomyces,9
Lespiaultinia, 9, 24
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phleboderma, 24, 25
requienii, 24, 25

Leucangium, 28
Mattirolomyces,27
Mukagomyces, 27
Myrmecocystis, 3, 6
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cerebriformis, 6, 7
compacta, 6, 7

Pachyphloeus, 9, 13
carneus, 14
citrinus, 14
ligericus, 15
melanoxanthus, 14
virescens, 14

Paradoxa, 9
Petchiomyces, 3

kraspedostoma, 3
thwaitesii, 3

Phaeangium, 28
Phymatomyces,9
Picoa, 27, 28

carthusiana, 28
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[Picoa]
juniperi, 28

Piersonia, 9, 14, 15
aIveoIata, 15
bispora,15
scabrosa, 15

PseudobaIsamia, 9, 18
magnata, 18

var. nigrens, 18
setcheIIi, 18

Pseudogenea, 6
californica, 7

Pseudhydnotrya, 12
carnea,12
harknessii, 12
nigra, 12

Stephensia, 9
Terfezia, 27, 28

gigantea, 28
Iongii, 28, 29
oligosperma, 21, 24, 25
spinosa, 28, 29

Terfeziaceae, I, 27
Terfeziopsis, 19

lignaria, 24
Tirmania, 27
Tuber, 9, 19

argenteum, 19, 22
australe, 23
besseyi, 19, 20
bisporum, 20
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[Tuber]
californicum, 19
canaliculatum, 19,20,21
candidum, 19,24
caroli,24
cibarium, 19
citrinum, 19, 23
dryophilum, 19,22
eisenii, 24
gardneri, 19, 23, 24
gibbosum, 19, 20
giganteum, 20
harknessii, 19,24
irradians, 19, 21
Ievissimum, 19, 21
Iignarium, 24
IinsdaIei, 19, 23
Iongisporum, 19,23
Iyoni,24
magnatum, 19
monticola, 19, 22
oIivaceum, 24
puberuIum, 19
separans, 19, 22
shearii, 19, 21
sphaerosporum, 19,20
unicolor, 22

Tuberaceae, I, 9
TuberaIes, 1
Tulasneinia, 28
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