
 THE SUBSECTION COMPACTAE OF RUSSULA1

 ROBER.T L. SHAFFER2
 University Herbarium, The University of Michigan, Ann Arbor

 Within the Section Compactae of Russula (Agaricales), whose members are
 characterized by firm, compact flesh and numerous lamellulae, the Subsection
 Compactae comprises several closely related species whose basidiocarps, although
 whitish when young, become brown to black in age or when cut or bruised.
 Four species of the subsection, B. albonigra, R. adusta, R. nigricans, anid I.
 densifolia, were known in the nineteenth century. The differences used to sepa-
 rate these four are whether the basidiocarps, wheni bruised, become blackish
 directly (R. alboanigra. and R. adusta) or become reddish first (R. nigricans and
 R. densifolia), whether the pileus is dry (R. albonigra) or viscid (B. atdusta),
 and whether the lamellae are distant (R. nigricans) or crowded (R. densifolia).
 As these species and the others described during the past fifty years were
 studied more critically, more subtle differences were recognized and employed
 in taxonomic treatments of the subsection.

 In the five years that I have been working with the North Americani species
 of RIussula, it has become obvious that available treatments of Subsection Corm-
 pactae, as well as of other groups of Russutla, are inadequate. A revision of the
 subsection based primarily on North Amnerican material is, therefore, presented.
 Although macroscopic characteristics emphasized in previous treatments are in-
 corporated here, more emphasis is placed on certain microscopic characteristics,
 particularly those of the spores and the pileus cuticle. I hope my species descrip-
 tions and discussions present the idea that some of the species, includinig the
 four classical ones, cannot be separated absolutely by alny one characteristic or
 set of characteristics, and that, therefore, one may not be able to identify with
 certainty every collection encountered. Explanations for the occurrence of col-
 lections intermediate between two or more species can, of course, be assumed,
 but in agaric taxonomy such explalnations caninot yet be based oln experimental
 data.

 Unless otherwise stated, descriptions of macroscopic characters are drawn
 from field notes made from freshly collected basidiocarps. Measurements of the
 size of the pileus, lamellae, and stipe were made on mature basidiocarps only.
 Pileus trama thickness was measured at the celnter of the pileus, and lamella
 breadth was recorded as the greatest breadth of the lamellae no matter where
 it occurred.

 All colors are given in general terms, which are usually followed in paren-
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 theses by Ridgway's (1912) terms. The latter appear in quotation marks if exact
 matches were obtained, but not in quotation marks if the colors are only close
 approximations of Ridgway's standards.

 Taste is recorded under pileus trama and sometimes also under lamellae. The
 portion of the pileus tasted usually had lamellae attached, and this should be
 kept in mind when reading those descriptions which have taste recorded only
 under pileus trama. In some Russutae, however, the lamellae may be acrid while
 the pileus trama is not. This may account for some of the differenees of opinion
 on taste which have appeared in the literature.

 Reagents used for macroscopic color reactions were formalin, 2% aqueous
 phenol, 10%o aqueous FeS04, and sulfovanillin (abbreviated SAT). Negative (-)
 formalin, phenol, and FeSO4 reactions result in no color change. A positive
 (+) formalin reaction, to my knowledge shared by all members of the sub-
 section, results in a change to scarlet or brick red; a + phenol reaction results
 in a change to purplish brown or chocolate color; a + (1) FeSO4 reaction
 results in a change to olive or green; and a + (2) FeSO4 reactioni results in a
 change to (sometimes sordid) pink or salmon color. A + SV reaction results
 in a rapid change to bright red; any change other than this is colnsidered-.

 Spore color was determined from fresh, undried deposits on white paper.
 Spore size and shape are given as seen in side view. Measurements of spores,
 which include height of the ornamentation, and observations on their ornamen-
 tation were made on spores mounted in Melzer's reagent, which makes the
 amyloid ornamentation stand out clearly. The magnifications used ranged from
 1000 to 2000 X, and both the 1.3 N.A. objective and condenser lenlses were im-
 mersed in oil.

 Observations on other microscopic structures were made on sections of dried
 material which had been revived in 2%o aqueous KOH. For the pileus and
 lamellae these sections were tangential sections of the pileus and cross sections
 of the attached lamellae; they were made from tissue cut from the approximate
 mid-point of a pileus radius. For the stipe these sections were cross sections
 made at approximate mid-height.

 Basidium length as given excludes sterigma length. Pseudoeystidiunm length
 is the entire length measurable in a section, no matter how far the eystidium
 can be traced into the subhymenium or trama. Subhymenium thickness was
 measured approximately halfway between the top and the edge of the lamellae.

 Drawings were made with the aid of a camera lucida.
 All collections examined are deposited in the University of Michigan Her-

 barium (MICH) unless the appropriate Index Herbarior'wm symbol in paren-
 theses following the collection citation indicates otherwise.

 Russula Pers. ex S. F. Gray, Nat. Arr. Brit. P1. 1: 618. 1821.
 Russula Pers. Obs. Mye. 1: 100. 1796.

 Type species: B. lutea (Huds. ex Fr.) S. F. Gray.
 Section Compactae Fr. Epier. 349. 1838, subsection Compactae.

 Sect. Leucosporae, A Lactarioides a Nigricantes Bat. Mem Soc. Emul. Douibs V1III. 2: 50
 (reprint pagination). 1908.

 Sect. Compactae, subsect. Nigricantes Maire, Mull. Soc. Mycol. France 26: 120. 1910.

 Type species: R. nigricans (Bull.) ex Fr.

 Basidiocarp white or whitish when young, eventually becomiing, at least in
 part, brown, gray, or black when bruised or cut or in age; trama compact anld
 hard in young and mature basidiocarps; clamp connections absent.
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 Spore ornamentation 0.7-1.6 g high. 1. B. albonigroides.
 Spore ornamentation 0.1-0.7 g high.

 Spore ornamentation usually 0.1l, high or less, occasionally up to 0.2,u high, the
 spores often appearing almost smooth in optical section at 1000 X magnification.

 Pileus cuticle less than 150 , thick, consisting of generally horizontally oriented
 hyphae.

 Pileus trama, when cut, becoming hair brown to black; lamellae close to almost
 crowded. 2. B. atbonigra.

 Pileus trama, when cut, becoming reddish, but neither browning nor blackening;
 lamellae distant. 3. B. subnigricans.

 Pileus cuticle more than 200 ,u thick, consisting of interwoven hyphae. 4. B. atrata.

 Spore ornamentation, on at least some spores, 0.3 ,u high or more.

 Spore ornamentation consisting of warts which are mostly isolated and only rarely
 connected in 2's by fine lines. 5. B. lateriticola.

 Spore ornamentation, on at least a majority of the spores, in the form of a broken
 to complete reticulum.

 Pileus trama, when cut, becoming decidedly reddish (? "vinaceous-cinnamon")
 and then drab, fuscous, or black.

 Pileus cuticle less than 150 , thick, neither embedded in gluten nor with an
 inconspicuous glutinous matrix.

 Lamellae distant; spores 6.3-7.9 X 5.3-6.8 ,, with ornamentation up to 0.3 ,u
 high. 6. B. nigricans.

 Lamellae close to subdistant; spores 7.7-10.8 X 6.5-9, , with ornamentation
 up to 0.7kg high. 7. B. dissimulans.

 Pileus cuticle usually more than 150 , thick, embedded in a conspicuous glu-
 tinous matrix.

 Spore deposit white or faintly tinged with cream color.
 Lamellae close to crowded; odor not distinctive.

 Pileus becoming dark brown to blackish in age; basidiocarps occurring
 singly or in small groups. 8a. B. densifolia f. densifolia.

 Pileus becoming avellaneous to brownish gray in age; basidiocarps gre-
 garious in large troops. 8b. B. densifolia f. dilatoria.

 Lamellae subdistant: odor fragrant. 8c. B. densifolia f. fragrans.
 Spore deposit light yellow ("cartridge buff" to "warm buff").

 Pileus cuticle obscurely two-layered, the upper layer trichodermioid; bas-
 idiocarps occurring singly or in small groups.

 8d. R. densifolia f. cremzeispora.
 Pileus cuticle one-layered, consisting of interwoven hyphae; basidiocarps

 gregarious in large troops. 8e. B. densifolia f. gregata.
 Pileus trama, when cut, becoming fuscous to black directly, at times showing a

 faint reddish tinge also.
 Pileus with small pinkish cinnamon floccules which are more concentrated on

 the disc than elsewhere. 9. B. decora.
 Pileus without floccules.

 Pileus viscid, the cuticle embedded in gluten.
 Pileus finally grayish brown to sepia or blackish; spores 6.8-9.4, long;

 pileus cuticle obscurely two-layered, the upper layer trichodermioid,
 consisting of nongelatinous hyphae. 10. R. adusfta.

 Pileus finally purple-black; spores 6.4-7 , long; pileus cuticle one-layered,
 consisting of interwoven gelatinous hyphae. 11. B. purpureonigra.

 Pileus dry, the cuticle not embedded in gluten. 12. B. michiganensis.

 1. Russula albonigroides Sing. Pap. Mich. Acad. 32: 109. 1948. Fig. 1.

 Pileus 3.5-7 cm broad; convex, becoming concave with margin flaring; moist;
 glabrous; often concentrically furrowed; with adnate cuticle and acute margin;
 bluish gray-brown, becoming blackish brown. Trama white, when cut blacken-
 ing; with nauseous odor.

 Lamellae approximately 3 mm broad, the breadth less than or equal to the
 thickness of the pileus trama; thin; narrowed to both ends from the middle;
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 subdecurrent; close to crowded; when mature pale tan, when bruised becoming
 blackish.

 Stipe approximately 4 cm long, approximately 1.5 cm thick; cylindrical;
 moist; smooth; gray, when bruised becoming blackish.

 Spores 8-9.4 X 7.4-9 ,; broadly ellipsoid to globose. Ornamentation 0.7-
 1.6 u high; of usually heavy, but sometimes fine lines and ridges which form a
 nearly complete to complete, wide-meshed reticulum, these lines and ridges
 sometimes connecting warts or bluntly conical to cylindrical projections, the
 spores occasionally with isolated warts, projections, or weakly amyloid blotches
 in the middle of a polygonal area delimited by the reticulum. Suprahilar disc
 a plage or with low, faint, weakly amyloid ornamentation.

 Basidia 37-47 X 8-11.3 ,; usually clavate, sometimes subfusoid; 4-spored.
 Pseudoeystidia 58-78 X 6.5-9 ,u; fusoid or subelavate; often capitate or appendic-
 ulate-capitate; sometimes containing granules of many shapes; arising in the
 trama.

 Subhymenium pseudoparenchymatous. Trama apparently lacking oleiferous
 hyphae.

 Pileus cuticle 106-120 u thick; not embedded in gluten; of nongelatinous,
 sometimes incrusted, septate, branched hyphae 4-12 ,t broad which have a gen-
 eral horizontal orientation but whose ends may be ascendant to erect; apparently
 lacking oleiferous hyphae.

 Stipe cuticle 20-40 / thick; of loosely interwoven, nongelatinous, septate,
 branched hyphae 4-10.6 u broad whose ends may be ascendant to erect at the
 surface; apparently lacking oleiferous hyphae.

 Scattered in forests.
 Collection examined:
 LIBERIA: Ganta, 19 Apr 1938, Harley 77 (Holotype, FH).

 The descriptions of the macroscopic characteristics and of the pseudoeystidia
 are adapted from the collector's notes accompanying the holotype, and from the
 original Latin description. The dried specimens did not revive well enough to
 permit study of certain microscopic characters, but 1. albonigroideg can be
 readily distinguished by its spore ornamentation from all other species of the
 Subsection Compactae.

 2. Russula albonigra (Kromb.) Fr. Mon. Hymen. Suec. 2: 324. 1863. Pls. 7-8;
 figs. 2, 13.

 Agaricus alboniger [atbo-niger] Kromb. Abbild. 9: 27. 1845.
 Russula sordida Pk. Bull. Buffalo Soc. Nat. Sci. 1: 57. 1874.
 Bussula nigricans var. albonigra [albo-nigra] (Kromb.) Cke. Handb. Brit. Fungi, ed.

 2. 319. 1883.

 Bussula adusta var. albonigra [albo-nigra] (Kromb.) Mass. Brit. Fung.-Fl. 3: 52. 1893.
 Russula subsordida Pk. N. Y. State Mus. Bull. 105: 40. pl. 99, f. 1-5. 1906.
 Russula adusta subsp. albonigra [albo-nigra] (Kromb.) Konrad & Maubl. IC. Sel. Fung.

 6: 407. 1938.

 Pileus 6-17 cm broad or more; when young broadly convex with ineurved
 margin, becoming plano-depressed, with margin raised in age and the pileus then
 infundibuliform; subviscid to merely moist at first, soon dry; mat; glabrous; at
 times areolate-rimose in age; with cuticle not or scarcely separable and margin
 not striate; when young whitish overall, gradually becoming brown to fuscous
 (light sepia, "hair brown," "fuscous") or black, when bruised usually browning
 or blackening directly, occasionally passing through a brownish vinaceous ("vin-
 aceous-fawn," "fawn color") stage. Trama thick, 12-20 mm thick; hard; white,
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 when cut soon becoming gray-brown to fuscous ("hair brown," "chaetura drab")
 or black; with odor slight or none and taste mild or faintly acrid.

 Lamellae narrow to moderately broad, 4-9 mm broad; acute in front; adnate
 to decurrent; close to suberowded; sometimes forked at stipe and outward; inter-
 venose or not; with entire edges; white to pale yellow (light cartridge buff),
 when bruised becoming mouse gray and then blackish. Lamellulae numerous,
 1-4 between each pair of lamellae.

 Stipe 2.5-10 cm long, 2-8 cm thick; equal or enlarging to the base or the
 apex; straight or curved; terete or slightly flattened; glabrous to puberulent;
 unpolished; solid, becoming stuffed; white, in age and/or when bruised darkening
 like the pileus.

 Color reactions (trama): Formalin +, phenol +, FeSO4 + (1), SV-.
 Spores white in deposit; (6.9-) 7.7-10 (-10.6) X (5.9-) 6.7-8.2 (-9.5) ,u;

 usually ellipsoid to broadly ellipsoid, occasionally ovoid, obovoid, or subglobose.
 Ornamentation usually 0.1jI high or less, the spores then appearing almost
 smooth in optical section at 1000 X magnification, rarely up to 0.2 ,u high; of
 warts which on a few spores are mostly isolated, but which on most spores are
 mostly aligned or connected by fine lines, the whole then forming a broken to
 nearly complete reticulum. Suprahilar dise a plage.

 Basidia 43-70 X 7.3-11.4 ,; clavate; usually 4-spored, rarely 2-spored. Pleuro-
 pseudocystidia 43-106 X 4-13.6 /; subeylindrical to fusoid, fusoid-clavate, or
 clavate; with apices rounded to acute or mucronate; sometimes capitate or with
 2-few subapical constrictions; rarely branched; often curved basally; filled with
 refractive contents or partially empty; arising in the subhymenium or trama;
 projecting not at all or moderately (0-36,u beyond level of basidiole tips)
 abundant, but sometimes inconspicuous. Cheilopseudocystidia 37-93 X 4-11.4 /A;
 of the same type as the pleuropseudocystidia or sometimes elongate-lanceolate
 with the long neck moniliform, blunt apically, and devoid of contents; very
 common. (When present, the elongate-lanceolate type of cystidium also occurs
 on the lower lamella faces, becominog shorter and grading into typical pleuro-

 pseudocystidia upward.) Cheiloleptocystidia 16-36 X 3.3-8p,; subeylindrical to
 clavate or dumbbell-shaped; sometimes curved; hyaline; rare to common.

 Subhymenium 35-67 1A thick; pseudoparenchymatous. Trama with oleiferous
 hyphae rare or apparently absent.

 Pileus cuticle 27-136p, thick; usually not embedded in gluten, rarely in an
 obscure layer of gluten which may be absent in places; of interwoven, butt gen-
 erally horizontally oriented, non-gelatinous, septate, usually branched hyphae
 mostly 1-6.7 uL broad, but at times up to 17,u broad, these hyphae sometimes with
 undulate outlines and occasionally ending in clavate cells or ascendant to erect
 undifferentiated hairs which may be clustered; with rare oleiferous hyphae
 2-6.7,u broad.

 Stipe cuticle scarcely differentiated from trama; of nongelatinous, septate,
 branched connective hyphae 1-6.7 , broad, these sometimes ending in ascendant
 to erect undifferentiated hairs; with oleiferous hyphae rare or apparently absent.

 Solitary to gregarious in deciduous and mixed forests.
 Collections examined:
 FRANCE: SEINE-ET-OISE: Chaumontel, 2 Aug 1951, Bomagnesi 51.116 (PC).
 UNITED STATES: VERMONT: Windham Co.: Shaffer 3012, 3027, 3075, 3136, 3294;

 Grafton St. Forest, 31 Jul 1961, Shaffer 3147; Newfane Hill, 21 Jul 1961, Shaffer 3011, 18
 Aug 1961, Shaffer 3352. NEW YORK: Warren Co.: Horicon, 26 Jul 1905, Peck (Holotype
 of B. subsordida, NYS). Otsego Co.: Worcester, Jul, Peck (Holotype of B. sordida, NYS).
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 TENNESSEE: Blount Co.: Cades Cove, Great Smoky Mountains Natl. Pk., 16 Aug 1938, Smith
 10255. MICHIGAN: Cheboygan Co.: Blaek L., 28 Jul 1957, Shaffer 1721; Douglas L., 20 Jul
 1949, Smith 32619, 17 Jul 1953, Singer N651 (F). Emmet Co.: W of Mackinaw City, 5 Aug
 1961, Smith 63849; Cross Village, 25 Jul 1953, Smith 41676. IDAHO: Valley Co.: Big Pay-
 ette L., 9 Aug 1958, Smith 59823. WASHINGTON: Pierce Co.: Smith 40047, 40587, 40942;
 Carbon R. valley, Mt. Rainier Natl. Pk., 16 Sep 1952, Smith 39961; Green L., Mt. Rainier
 Natl. Pk., 19 Oct 1952, Smith 41216. CALIFORNIA: Humboldt Co.: Patricks Point St. Pk.,
 29 Jul 1957, White 226.

 The diagnostic characteristics of R. albonigra are the color change directly
 to blackish, the relatively thin and undifferentiated pileus cuticle, and the low
 spore ornamentation. These characteristics also are common to R. sordida and
 R. subsordida; according to Peck and later American authors, they differ froom
 each other in that the former has a dry pileus, the latter a viscid one. Although
 I have never seen pilei of R. albonigra very viscid as Schaeffer (1952) described
 them, they may be slightly viscid when young or moist, but soon become dry. I,
 therefore, follow Singer (1932) in synonymizing the two Peck species with R.
 albonigra. See also the discussions under R. atrata, R. michiganensis, and B.
 dissimulans.

 3. Russula subnigricans Hongo, Jour. Jap. Bot. 30: 78. f. 3. 1955. Figs. 3, 14.
 Pileus 5-11.5 cm broad or more; with margin ineurved at first, becoming

 convex, then plane and depressed, at lelngth infundibuliform; dry; minutely
 velvety; with cuticle scarcely separable and margin not striate; fuliginous-
 umber, the margin slightly paler. Trama thick; compact; white, when broken
 becoming reddish, but not blackening; with odor and taste none.

 Lamellae moderately broad, 6-9 mm broad; rather thick; adnate or with a
 slightly decurrent tooth; distant; scarcely forked; sometimes more or less inter-
 venose; brittle; pale cream, when bruised becoming reddish.

 Stipe 3-6 cm long, 1-2.5 cm thick; equal or attenuated dowhward; indis-
 tinctly rugoso-striate; solid or stuffed; paler than pileus, whitish at base.

 Spores 6.1-9 X 6.7-8 ,; usually broadly ellipsoid to subglobose, occasionally
 ovoid or globose. Ornamentation 0.1 tu high or less, the spores appearing almost
 smooth in optical section at 1000 X magnification; of warts which are usually
 connected by fine to moderately heavy lines, the whole forming a broken to
 nearly complete reticulum. Suprahilar disc a plage.

 Basidia 41-51 X 7.3-9.3 /%; clavate; 4-spored. Pleuropseudoeystidia 39-73
 X 2-8 IA; cylindrical to clavate or fusiform; with apices rounded or capitate; at
 times curved or flexuous basally; filled with refractive contents or partially
 empty; arising in the subhymenium or trama; not projecting or only slightly
 so (0-13 ,j beyond the level of the basidiole tips); very common. Cheilopseudo-
 eystidia of the same type as the pleuropseudoeystidia.

 Subhymenium pseudoparenchymatous. Trama apparently lacking oleiferous
 hyphae.

 Pileus cuticle 33-53,k thick; not embedded in gluten; of generally hori-
 zontally oriented, nongelatinous, septate, branched hyphae 2.7-9.3 , broad;
 apparently lacking oleiferous hyphae.

 Stipe cuticle 20-27 p- thick; of interwoven, nongelatinous, septate, branched
 hyphae 1.3-4.7 ,u broad, these in places giving rise to ascendant to erect, mostly
 undifferentiated hairs up to 93 ,u long which may be scattered or clustered in
 tangled trichodermioid patches, the end cells of these hairs occasionally clavate
 to ventricose and up to 10.6 , broad.

 Scattered to gregarious in evergreen broad-leaved forests.
 Collection examined:
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 JAPAN: Kiyomizu-dera, Kyoto, 4 Sep 1954, Hamada (Holotype, Hongo Herb. 994).
 The description of macroscopic characteristics is adapted from the original

 description. Some microscopic structures did not revive well enough to permit
 their study.

 In R. subnigricans the spore ornamentation characteristic of R. albonigra
 is combined with the distant lamellae and color change to red of B. nigricans.
 This fact makes it tempting to speculate on the evolutionary relationship among
 the three species.

 Dr. Hongo (in litt.) reported that R. subnigrtcans is the only poisonous
 species among the Japanaese Russulae and that several persons have been fatally
 poisoned by it in the Prefectures of Kyoto and Osaka. To my knowledge no other
 species of Subsection Compactae whose edibility has been tested is poisonous.

 4. Russula atrata Shaffer, sp. nov. P1. 9; figs. 4, 16.
 Pileus uvidulus vel siecus, glaber, albus, deinde nigreseens; trama crassa,

 rigida, alba, secta nigreseens, non rubeseens primo, sapore mite; lamellae
 angustae, adnatae, confertae, albae; stipes glaber, albus, deinde nigreseens;
 sporae in cumulo albae, 7.4-10.8 X 6.1-8,u, ornamentatione <0.1-0.2 ,t alta,
 verrucoso-reticulata inchoata vel integra; cuticula pilei 270-410 , crassa, ex

 hyphis intertextis, hyalinis vel umbrinis, 1.3-10.6 tt latis etiam hyphis oleiferis
 5-14 , latis constans.

 Pileus 6-15 cm broad; plano-depressed with margin ineurved, becoming
 broadly infundibuliform; moist to dry, but not viscid; dull; glabrous; when
 young milk white, where injured soon blackening. Trama thick; hard; white,
 when cut soon blackening; taste mild.

 Lamellae narrow; adnate; crowded to close; often forked; when bruised soon
 blackening. Lamellulae alternating with lamellae.

 Stipe 6-10 cm long, 3-4.5 cm thick; equal; dry and unpolished; solid; hard;
 at first white throughout, but soon blackening.

 Spores white in deposit; 7.4-10.8 X 6.1-8 ,; usually ellipsoid to broadly
 ellipsoid, occasionally ovoid or obovoid. Ornamentation usually 0.1 p, high or
 less, occasionally up to 0.2 /, high; consisting of small, closely spaced warts which
 are often aligned and connected by fine lines, the whole forming an incomplete
 to complete reticulum. Suprahilar disc a plage.

 Basidia 52-65 X 9.3-11.3 u; clavate; usually 4-spored, occasionally 2- or 3.
 spored, rarely 1-spored. Pleuropseudoeystidia 55-100 X 6.7-12 it; rarely clavate,
 usually clavate-fusoid t-o fusiform; with apices rounded to acute; often with
 1-few subapical constrictions; often curved basally; filled with subrefractive
 contents, or empty apically, or almost entirely empty; arising in the subhymen-
 ium or trama; projecting slightly or moderately (2-28 , beyond the level of the
 basidiole tips); abundant. Cheilopseudoeystidia 61-81 X 8-11 j; of the same
 type as the pleuropseudoeystidia; projecting prominently (up to 40 , beyond the
 level of the basidiole tips); common. Cheiloleptoeystidia 16-29 X 4-8.6 ,LL; cylin-
 drical, clavate, or narrowly fusoid-ventricose; sometimes curved or sinuous;
 hyaline; abundant.

 Subhymenium 47-53 ,u thick; pseudoparenchymatous, the cells small. Trama
 apparently lacking oleiferous hyphae.

 Pileus cuticle 270-410 A thick; not embedded in gluten; of interwoven, non-
 gelatinous to subgelatinous, septate, branched hyphae 1.3-10.6,u broad and rare
 to common oleiferous hyphae 5-14 , broad, some of both types of hyphae giving
 rise to scattered or clustered, ascendant to erect, undifferentiated hairs.
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 Stipe cuticle 53-67 it thick; of interwoven, nongelatinous, septate, branched
 hyphae 1.5-5.3 ,u broad and occasional oleiferous hyphae up to 12 Pt broad.

 Gregarious in mixed (oak, pine) forests.
 Collections examined:
 UNITED STATES: OREGON: Josephine Co.: Grants Pass, 12 Nov 1956, Smith 55500

 (Holotype), 20 Nov 1956, Smith 55903.

 Obviously 1. atrata is closely related to R. albonigra. The difference in struc-
 ture of the pileus cuticle markedly separates the two species.
 5. Russula lateriticola (Heim) Sing. Ann. Mycol. 40: 70. 1942. Fig. 5.

 Russula densifolia var. lateriticola Heim, Candollea 7: 383. 1938.

 Spores 8-9.3 X 6.7-8.2,u; broadly ellipsoid to subglobose. Ornamentation
 0.1-0.7 ,u high; of variously sized, usually closely spaced warts which are usually
 isolated and only rarely connected in 2's by fine lines. Suprahilar disc a plage.

 Subhymenium 40-47 ,u thick; pseudoparenchymatous, the cells 4-18 , 'in
 diameter. Trama apparently lacking oleiferous hyphae.

 Pileus cuticle 106-120pt thick; embedded in gluten; of interwoven, but gen-
 erally horizontally oriented, nongelatinous, septate, rarely branched hyphae
 1.3-4 /% broad; also with rare oleiferous hyphae of like size.

 On lateritic soil in forest.
 Collection examined:
 MADAGASCAR: Foret a l'ouest d'Ivoloina, pres de la route allant vers Ambatondrazaka,

 a l'ouest de Tamatave, 10 Jul 1937, Botozanany (Holotype, PC).
 Heim's original description of this taxon states only that it differs from

 [typical] B. densifotita in spore ornamentation. According to a key given by
 Singer (1942), the species also has the following characteristics: Pileus fleshy,
 slightly moist or not viscid, with cuticle scarcely separable and margin even;
 trama reddening, with no odor and mild taste; lamellae crowded or almost so;
 stipe shorter than 70 mm, broader than 8-10 mm, solid.

 The material available for study was a basidiocarp fragment pickled in
 alcohol and consisting of a pileus portion with attached lamellae and stipe. The
 lamellae are very crowded and very narrow (? 1 mm broad). Most microscopic
 structures did not revive well enough to permit their study, but the spore orna-
 mentation of R. lateriticola distinguishes it from all other species of the Sub-
 section Compactae.

 6. Russula nigricans (Bull.) ex Fr. Epier. 350. 1838. Fig. 6.

 Agaricus nigricans Bull. Herb. France pt. 212. 1784.

 Agaricus adustus var. crassus Alb. & Sehw. Consp. Fung. 220. 1805; Alb. & Sehw. ex Fr.
 Syst. Mye. 1: 60. 1821.

 Agaricus nigrescens Kromb. Abbild. 9: 27. 1845.

 Pileus 7-20 cm broad; when young convex, becoming plane and finally some-
 what infundibuliform; when young slightly viscid, soon dry; mat; minutely
 felted; sometimes areolate-rimose in age; with cuticle partly separable and mar-
 gin not striate; when young whitish, becoming gray or brown and finally almost
 black. Trama rigid; whitish, when cut becoming carrot red to indian red and
 then black; with odor none or slightly sweetish and taste slightly acrid or mild.

 Lamellae narrow to broad, up to 15 mm broad; thick, 1-2 mm thick; acute
 in front; emarginate or rounded-adnate; distant; intervenose; brittle; when
 young yellowish, but finally concolorous with the pileus, when bruised becoming
 brick reddish and then dingy gray. Lamellulae intermixed with lamellae.

 Stipe 2-7 cm long, 1-4 cm thick; equal or enlarging upward; glabrous; even;
 solid and rigid; whitish, browning from base upward and finally concolorous
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 with the pileus, when bruised seldom becoming brick reddish.
 Color reactions (trama): Formalin +, FeSO4 + (1).
 Spores white in deposit; 6.3-7.9 X 5.3-6.8,u; subglobose to broadly ellipsoid

 or obovoid. Ornamentation 0.1-0.3 , high; of warts connected by fine lines, the
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 whole forming a sometimes broken, usually nearly complete to complete reticu-
 lum. Suprahilar disc a plage.

 Basidia 40-49 X 7.3-9.3 ju clavate; 4-spored. Pleuropseudoeystidia 43-61 X
 4-7.3 u; subeylindrical to clavate; with apices rounded or capitate; sometimes
 curved or flexuous basally; filled with refractive contents or partially empty;
 arising in the subhymenium or outer trama; projecting not at all or only slightly
 (0-10/% beyond the level of the basidiole tips); very abundant. Cheilopseudo-
 eystidia of same type as pleuropseudoeystidia.

 Subhymenium 40-53,1p thick; intermediate between pseudoparenchymatous
 and prosenchymatous. Trama apparently lacking oleiferous hyphae.

 Pileus cuticle 106-146,u thiek; embedded in an inconspicuous layer of gluten
 or with glutinous matrix not well developed in places; of interwoven, non-
 gelatinous, septate, branched hyphae mostly 1.3-5.3 ,u broad, but with some cells
 inflated and up to 9.3 p. broad; apparently lacking oleiferous hyphae.

 Stipe cuticle 33-47jp thick; of interwoven, nongelatinous, septate, branched
 hyphae 1.5-5.3 A broad, some hyphal ends forming ascendant to erect undiffer-
 entiated hairs; apparently lacking oleiferous hyphae.

 Solitary to gregarious in deeiduous and coniferous forests.
 Collections examined:
 ENGLAND: SOMERSET: Neweombe, Quantock Hills, 15 Sep 1960, Smith 63125.
 FRANCE: 3 Sep 1850, Roussel (PC). SEINE-ET-OISE: Luzarches, 11 Aug 1960, Romag-

 nesi 60.62 (PC).

 The description of macroscopic characteristics is adapted from Singer (1932)
 and Schaeffer (1952). See also the discussion under B. dissimulans.

 7. Russula dissimulans Shaffer, sp. nov. P1. 10; figs. 7, 15.

 Pileus maturitate siecus, glaber vel tenuiter coactus, albus, deinde brunne-
 seens vel nigrescens; trama crassa, rigida, alba, secta rubeseens primo, deinde
 nigreseens, sapore acri vel mite; lamellae angustae vel latiusculae, adnexo-adna-
 tae vel decurrentes, confertae vel subdistantes, pallido-luteae, fuseantes; lam-
 ellulae numerosae; stipes glaber, albus, deinde nigreseens, obtritus primo rube-
 seens, deinde nigreseens; sporae in cumulo albae, 7.7-10.8 X 6.5-9 ,p, ornamlen-
 tatione 0.1-0.5 (-0.7) p. alta, raro verrucarum separatarum, plerumque verru-
 coso-reticulata; cuticula pilei 27-150 p. crassa, ex hyphis 1-8 (-20) p. latis ad
 libram jacentibus, hyphis oleiferis nullis, constans.

 Pileus 6.5-18 cm broad; when young convex with depressed disc and inrolled
 margin, expanding to plano-convex with depressed dise, the margin becoming
 raised and arching in age and the pileus then subinfundibuliform or infundi-
 buliform; slightly viscid when young, but soon dry, or dry from the beginning;
 mat; glabrous to minutely felted; with margin at times rugulose; often becom-
 ing areolately cracked in age; with cuticle not separable or separable up to one-
 fourth the distance to the center and the margin not striate; when young chalky

 FIGS. 1-12. Spores of Russula, with ornamentation as it appears in Melzer's reagent,
 X 1875. FIG. 1. B. albonigroides (Harley 77, Holotype). FIG. 2a. B. albonigra (Smith
 39961). FIG. 2b. B. albonigra (Peck, lolotype of 1. sordida).FIG. 2e. R. albonigra (Peck,
 Holotype of B. subsordida). FIG. 3. B. subnigricans (Hamada, Holotype). FIG. 4. B. atrata
 (Smith 55500, Holotype). FIG. 5. B. lateriticola (Botozanany, Holotype). FIG. 6. B. nigri-
 cans (Bomagnesi 60.62). FIG. 7. B. dissim'ulans (Shaffer 1650, Holotype). FhG. 8a. B. densi-
 folia f. densifolia (Shaffer 1768). FIG. 8b. B. densifolia f. dilatoria (Smith 55436, bolo-
 type). FIG. 8e. R. densifolia f. gregata (Shaffer 3644, Holotype). FIG. 9.B. decora (Shaffer
 1741, olotype). FIG. 10. B. aduqsta (Bigelow 3460). FIG. 11. B. purp-ureonigra (Petch 4493).
 FIG. 12. B. michiganensis (Shaffer 2447, Holotype).
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 white, but soon becoming brown, drab, fuscous ("tawny-olive," "saccardo's
 umber," "drab," "hair brown," "fuscous"), or black almost overall. Trama thick,
 10-20 mm thick; hard-brittle; white, when cut changing slowly through vinace-
 ous-einnamon ("japan rose," "vinaceous-cinnamon," "pinkish cinnamon") to
 brick red ("vinaceous-tawny, " "rufous," "brick red") and then eventually
 through drab to fuscous ("army brown," "drab," "hair brown," "fuscous") or
 black; with odor slight or none and taste mild or becoming slightly or burning
 acrid.

 Lamellae narrow to moderately broad, 4-14 mm broad; thick; acute in front;
 broadest near the middle; adnexed-adnate to decurrent; close to subdistant; not
 forked or only rarely so; prominently intervenose; rarely poroid-anastomosing
 at the stipe; with entire edges; brittle; light yellow ("cartridge buff," "ivory

 14

 13

 '5

 16 17 1

 FIGs. 13-18. Pileus cuticles of B?ussula, in tangential section, X 540. FIG. 13. B. al-
 bonigra (Shaffer 3012). FIG. 14. B. subnigricans (Hamada, Holotype). FIG. 15. B. dissi-
 mulans (Shaffer 1650, Holotype). FIG. 16. B. atrata (Smith 55500, Holotype; upper and
 lower fifths of cuticle only). FIG. 17. B. densifolia f. densifolia (Shaffer 1636; upper and
 lower thirds of cuticle only). FIG. 18. B. michiganensis (Shaffer 2447, Holotype; upper and
 lower fifths of cuticle only).
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 yellow"), becoming dingy in age, when bruised changing through the same gen-
 eral color series as the pileus trama. Lamellulae abundant, 1-3 between each
 pair of lamellae.

 Stipe 4-8 cm long, 2-4.5 cm thick at the apex, 1.8-4 cm thick at the base;
 tapering to the base which may be obliquely subbulbous, or flared slightly at
 the apex and subequal or enlarging to the base below; straight or curved; terete
 or slightly flattened; glabrous; unpolished; even or uneven; solid or stuffed,
 sometimes becoming hollow in age; when young white, in age drab to fuscous
 ("drab," "fuscous") or black almost overall, when bruised changing through
 the same general color series as the pileus trama.

 Color reactions (stipe surface): Formalin4 +, phenol +, FeSO4 + (2), SV-.
 Spores white in deposit; 7.7-10.8 X 6.5-9 pt; usually ellipsoid to broadly

 ellipsoid, occasionally subglobose or obovoid. Ornamentation 0.1-0.5 (-0.7) u
 high; on a few spores consisting of warts which are almost completely isolated,
 on most spores of warts which are sometimes isolated, especially around the
 plage, but usually connected by fine to moderately heavy lines, the whole form-
 ing a nearly complete to complete reticulum. Suprahilar disc a plage.

 Basidia 40-72 X 7.2-13.3 /; clavate; usually 4-spored, rarely 1-, 2-, or 3-
 spored. Pleuropseudoeystidia 35-86 X 4-8.6/A; usually cylindrical to narrowly
 fusoid or clavate, rarely fusoid-ventricose; with apices usually rounded or capi-
 tate, occasionally bearing a small bulb or stub, rarely acute; at times slightly
 enlarged and/or narrowed a few times along their lengths; often curved basally;
 nearly empty to filled with refractive contents; arising in the subhymenium or
 outer trama; embedded, not projecting, or projecting slightly to moderately (up
 to 30 , beyond the level of the basidiole tips); abundant. Cheilocystidia 16-
 110 X 3.3-10.6 ,i; subeylindrical (and then sometimes filamentous and flexuous),
 clavate, fusoid, or laneeolate; hyaline or with brown sap or with refractive con-
 tents; often arising from chains of inflated tramal cells; not projecting beyond
 the level of the basidiole tips or the elongate ones projecting prominently (up
 to 67 u); common to very abundant, the elongate ones sometimes occurring
 ? 250 1 up the lamella faces.

 Subhymenium 27-73 pt thick; pseudoparenchymatous. Trama with oleiferous
 hyphae rare or apparently absent.

 Pileus cuticle rarely absent in places, tramal sphaerocysts then appearing
 at the pileus surface; usually a layer 27-150jpu thick, not embedded in gluten,
 of generally horizontally oriented, nongelatinous, septate, branched hyphae
 mostly 1-8 tu broad, but sometimes up to 20 p, these hyphae occasionally in-
 crusted and at times giving rise to ascendant to erect undifferentiated hairs
 which are scattered or aggregated into tufts; apparently lacking oleiferous
 hyphae.

 Stipe cuticle 17-80 ,J thick; of interwoven, nongelatinous, septate, branched
 hyphae 1.5-8.6,u broad, some of these ending in clavate, fusoid, or lanceolate
 eystidioid cells up to 10.6 , broad; apparently lacking oleiferous hyphae.

 Solitary or gregarious in coniferous and mixed forests.
 Collections examined:

 UNITED STATES: VERMONT: Windham Co.: Newfane Hill, 26 Jul 1961, Shaffer 3076.
 NORTH CAROLINA :Macon Co.: Highlands, 2 Jul 1939, Hesler. MICHIGAN: Schooleraft Co.:
 Garden Peninsula, 8 Aug 1959, Sihaffer 2275. Luce Co.: Shaffer 1672, 1675, 2232, 2312;
 Pike L., 12 Aug 1961, Smith 63901; Tahquamenon Falls St. Pk., 23 Aug 1961, Smith 63977.
 Mackinac Co.: St. Ignace, 9 Aug 1953, Singer. Cheboygan Co.: Maple R., e of Brutus, 26
 July 1957, Shaffer 1701. Emmet Co.: W branch of Maple R., 23 Jul 1957, Shaffer 1650
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 (Holotype), 30 Jul 1957, Shaffer 1728. IDAHO: Boundary Co.: Graniite Creek, Kaniksu Natl.
 Forest, 6 Oct 1956, Smith 54113, 9 Oct 1956, Smith 54340. WASHINGTON: Whateoimi Co.:

 Hannegan Pass trail, Mt. Baker Natl. Forest, 17 Aug 1941, Smith 16215; Noisy Creek, Mt.
 Baker Natl. Forest, 5 Sep 1941, Smith 16627. Pierce Co.: Smith 31043, 39852, 40058, 47358,

 47420, 47504; Trail of Shadows, Mt. Rainier Natl. Pk., 27 Aug 1948, Imshaqtg 2060; Carbon
 R., Mt. Rainier Natl. Pk., 8 Oct 1956, Smith 48692. OREGON: Clackamas Co.: Bruin Run

 Creek, Mt. Hood, 24 Sep 1944, Smith 19034; n fork of Camp Creek, Mt. Hood, 3 Oct 1946,
 Smith 24048. Josephine Co.: Cave City, 1 Dee 1937, Simith 9274. CALIFORNIA: Humboldt

 Co.: Smith 3625, 56780; Trinidad, 4 Dee 1956, Smith 56269. Del Norte Co.: Crescenit City,
 24 Nov 1956, Smith 55601.

 In places where the pileus or stipe cuticle has been removed, probably by
 slugs or insects, tramal connective hyphae sometimes give rise to scattered as-
 cendant to erect eystidioid cells or hairs 27-146 X 2.7-9.3 j, the shorter cells
 ventricose basally or clavate, the longer hairs subeylindrical, occasionally 1-sep-
 tate, and sometimes arising from an inflated cell.

 This new species, R. dzissimulans, and R. nigricans are closely related, and
 the former has previously passed in North America as the latter. Singer (1958)
 recognized that the American representatives of the B. nigrtcans complex are
 different from the European and proposed that they be treated as a subspecies
 of R. nigricans on the basis of their consistently larger number of lamellae.
 There are also other differences between the two taxa, and although none of
 them can be considered absolutely definitive, their itamber indicates that the
 American representatives should be considered a separate species (Table 1).

 TABLE 1. Comparison of Bussula nigricans and B. dissimulans.

 1. nigricans B. dissirnulans

 Lamellae Distant Close to subdistaiit

 Color reaction FeSO4 + (1) FeSO4 + (2)
 Spores (,u) 6.3-7.9 X 5.3-6.8 7.7-10.8 X 6.5-9
 Spore ornameiitation 0.1-0.3 ,u high 0.1-0.7 , high
 Pileus cuticle With inconspicuous gluten Without gluten

 One collection examined (VERMONT: Windham Co.: Newfanle Hill, 25 Aug1
 1961, Shaffer 3431) has all the characteristics of B. disstimulans except for its
 crowded lamellae and the color change only to "drab" and eventually to "fuscous-
 black." In these respects the collection approaches B. albonigra. Some collections
 of R. dissimulans approach R. dens'ifolia in lamnella spacing, but they Can be
 separated by the different pileus cuticle.

 8a. Russula densifolia (Seer.) Gill. Hymern. 231. 1874, f. densifolia. PI. 11;
 figs. 8a, 17.

 Agaricus adustua densifolius Seer. Mycogr. Suisse 1: 476. 1833.
 Russula densifolia var. caucasica Sing. Beih. Bot. Centr., Abt. 2, 46: 90. 1930.
 Russula densifolia f. densissima J. Schaeff. Russula-Monogr. 62. 1952.
 Bussula densifoltia var. densissima (J. Schaeff.) Kuehner & Romag. Fl. Anal. Chaimip.

 Sup. 441. 1953.

 Pileus 4.5-15 cm broad; when young convex with depressed disc and iiirolled
 margin, becoming convex and then nearly plane with depressed disc, finally ?
 infundibuliform in age; viscid when moist, but soon dry; usually shining; gla-

 3Singer called the subspecies B. n. subsp. eceentrica (Pk.) Sing., a name incorrectly
 applied to this plant (see 1. eccentrica under "Excluded Species").
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 brous to minutely felted; at times with rivulose margin; with cuticle separable
 up to half the distance to the center alnd the margin not striate; when young
 chalk white to pale buff, but soon brown ("buckthorn brown," "dresden brown,"
 "buffy brown," "snuff brown," "saccardo's umber," "olive-brown," "sepia," "bis-
 ter," "mummy brown") to drab, fuscous, or black ("drab," "fuscous," "fuscous-
 black") almost overall, usually darker centrally and lighter marginally. Trama
 moderately thick, 7-15 mm thick; hard-brittle; white to pale yellow ("Cartridge
 buff"), when cut changing slowly through vinaceous-einnamon to brick red
 ("vinaceous-einnamon, " "onion-skin pink," "vinaceous-tawny," "orange-einna-
 mon,"1 "vinaceous-russet") and eventually to gray, drab, fuscous ("mouse gray,"
 "drab," "hair brown," "fuscous," "fuscous-black") or black, or in some old
 basidiocarps becoming no more reddish than 'cinnamon-drab" before becoming
 dark gray to black; with odor not distinctive and taste usuLally slightly acrid to
 burning acrid, sometimes mild.

 Lamellae narrow, 3-7 mm broad; acute in front; broadest near the middle;
 adnate to decurrent; close to crowded; sometimes forked; intervenose; with
 entire edges; pale yellow or with a greenish or vinaceous tinge ("ivory yellow,"
 "pale olive-buff," "tilleul-buff"), often stained with "fuscous" to black, when
 bruised changing through the same general color series as the pileus trama; with
 taste usually acrid. Lamellulae abundant, 1-6 between each pair of lamellae.

 Stipe 1.5-9 cm long, 1-3.5 cm thick; equal, or enlarging or tapering to the
 base which may be ? bulbous; straight or slightly curved; terete; glabrous or
 in part minutely felted to furfuraceous; usually uneven; solid or stuffed; when
 young white to pale buff, becoming "drab" to "fuscous, " when bruised changing
 through the same general color series as the pileus trama.

 Color reactions (stipe surface): Formalin +, phenol +, FeSO4 + (1) or
 reaction dubious, SV

 Spores in deposit white or with a faint tinge of cream color; (7-) 7.5-10.2
 (-11.2) X 6-8 (-8.6) jI; usually ellipsoid to broadly ellipsoid, occasionally sub-
 globose or obovoid, rarely conspicuously flattened ventrally. Ornamentation
 0.1-0.5 (-0.7) ,u high; usually of fine to moderately heavy lines which form a
 nearly complete to complete reticulum, or of warts connected by such lines to
 form sueh a reticulum, rarely of mostly isolated warts. Suprahilar disc a plage.

 Basidia 39-67 X 7.2-12 11; clavate; usually 4-spored, rarely 1-, 2-, or 3-spored.
 Pleuropseudoeystidia 36-91 X 2.7-9.3 ,; subeylindrical to clavate or fusoid;
 with apices rounded, acute, or mucronate; sometimes capitate or bearing a short
 finger-like projection; at times curved or flexuous basally; filled with refractive
 contents or nearly empty; arising in the subhymenium or trama; not projecting
 or projecting moderately (0-22 u beyond the level of the basidiole tips); usually
 common to abundant, but at times inconspicuous, occasionally rare. Cheilo-
 pseudoeystidia 16-67 X 2.9-8,u; of the same type as the pleuropseudoeystidia;
 rare to common. Cheiloleptoeystidia 8-86 X 2-10 K; usually subeylindrical,
 oblong, clavate, fusoid, lanceolate, oval, dumbell-shaped, or boomerang-shaped,
 and then not projecting, occasionally ? filamentous and projecting prominently
 (up to 53 p); rarely 1- to 2-septate; usually hyaline, occasionally with brown
 sap; sometimes arising from oblong to subglobose tramal cells or chains of tramal
 cells; abundant.

 Subhymenium 27-67 ,u thick; usually pseudoparenchymatous, but sometimes
 almost prosenchymatous. Trama with oleiferous hyphae rare or apparently
 absent.
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 Pileus cuticle 130-320 (-450) ,u thick; embedded in gluten; of septate,
 branched (at times rarely so) hyphae mostly 0.8-8 ,u broad, but occasionally up
 to 18.5 ,u broad, these hyphae sometimes having undulate outlines, occasionally
 tapering to rounded apices, and rarely ending in clavate, lanceolate, or fusoid-
 ventricose eystidioid cells; one-layered, the hyphae then homogeneously inter-
 woven throughout, or tending to be two-layered, those hyphae in the lower por-
 tion of the cuticle then more compacted, more horizontally oriented, and more
 often subgelatinous to gelatinous than those in the upper portion which are
 then more loosely interwoven, more generally ascending, and nongelatinous; also
 with rare to fairly common oleiferous hyphae 2.7-6.7 ,u broad, or these appar-
 ently absent.

 Stipe cuticle absent in some places, tramal spaerocysts then appearing at the
 stipe surface, elsewhere a layer up to 80 ,t thick consisting of nongelatinous,
 interwoven, septate, branched connective hyphae 1.3-6.7 , broad and usually
 rare oleiferous hyphae 2.7-8jm broad, both types of hyphae sometimes ending
 as ascendant to erect undifferentiated hairs which may be scattered or densely
 arranged.

 Solitary or gregarious in small groups in deciduous, mixed, and coniferous
 forests.

 Collections examined:

 GERMANY: BRANDENBURG: Potsdam, 1927, Schaeffer.
 FRANCE: OISE: Ermenonville, 26 Aug 1955, Romagnesi 55.165 (PC).

 SPAIN: CATALUNA: Pla de Muras, 1934, Singer.

 CANADA: ONTARIO: Indian Pt., 15 Aug 1920, Butrlingham.

 UNITED STATES: VERMONT: Windham Co.: Shaffer 2938, 2965, 3005, 3341, 3342,
 Williamsville-Newfane Rd., 15 Jul 1961, Shaffer 2914; Newfane Hill, 15 Jul 1920, Burling-
 ham; Grafton St. Forest, 16 Aug 1961, Shaffer 3344. NEW YORK: Essex Co.: Newcomb, 13
 Sep 1934, Smith 889. NORTH CAROLINA: Buncombe Co.: Newfound Gap, 5 Aug 1938, Smith
 9800. FLORIDA: Alachua Co.: Gainesville, 8 Jun 1938, Murrill. TENNESSEE: Knox Co.:
 Ball Camp Pike, near Knoxville, 20 Jul 1940, Hesler. MICHIGAN: Luce Co.: Pike L., 10 Aug
 1957, Shaffer 1779; Betsy L., 23 Jul 1959, Shaffer 2189. Chippewa Co.: Emerson, 13 Aug
 1959, Shaffer 2331. Cheboygan Co.: Shaffer 2117, Smith 22165; Hermit Bog, 9 Aug 1957,
 Shaffer 1768. Emmet Co.: Shaffer 1609, 1623, 1636, 1649, 2156, Smith 41639; w of Macki-
 naw City, 25 Jul 1949, Smith 32700; Wilderness St. Pk., 19 Jul 1953, Smith 41629; Bay View,
 7 Aug 1905, Kauffman. Oakland Co.: Smith 7273; Milford, 10 Aug 1937, Smith 6929.
 Washtenaw Co.: Shaffer 2417, 2450, Smith 1581, 6902; Whitmore Lake, 23 Jul 1935, Smith
 1594; Sharon Hollow, 21 Sep 1961, Shaffer 3603. WYOMING: Albany Co.: Pole Mt., 10 Aug
 1950, Smith 35539. IDAHO: Boundary Co.: Binarch Creek, Kaniksu Natl. Forest, 13 Oct 1956,
 Smith 54686. Bonner Co.: Smith 53882; Priest L., 30 Sep 1956, Smith 53772. Idaho Co.:
 Burgdorf, 13 Aug 1958, Smith 60073. Custer Co.: Red Fish L., 16 Aug 1954, Smith 46189.
 Valley Co.: Smith 46835, 53469, 59837; Big Payette L., 11 Sep 1956, Shaffer 1067. Adams
 Co.: Kinney Pt., Hell's Canyon, 20 Aug 1958, Smith 60310. ALASKA: Thunderbird Trail,
 near Anchorage, 20 Jul 1961, Wells 11. WASHINGTON: Clallam Co.: Smith 17729; Olympic
 Hot Springs, Olympic Natl. Pk., 2 Oct 1941, Smith 17511. Pierce Co.: Smith 31121, 47666,
 47874, 48304, 48355; Longmire, Mt. Rainier Natl. Pk., 17 Sep 1954, Smith 47667; lower
 Tahoma Creek, Mt. Rainier Natl. Pk., 22 Aug 1948, Smith 30462. OREGON: Clackamas Co.:
 Smith 19089, 23631; Mile Bridge, Mt. Hood, 23 Oct 1946, Smith 24937. Josephine Co.:
 Grants Pass, 18 Nov 1956, Smith 55823. CALIFORNIA: Del Norte Co.: Smith 8840; State line,
 24 Nov 1937, Smith 8208.

 MEXICO: OAXACA: Huautla de Jim6nez, 12 Jul 1957, Singer M1540.

 I began the present study with the classical concept of R. densifolia as a
 species with wounds decidedly reddening before becoming black; with narrow,
 crowded lamellae; with acrid taste; and with spores white in deposit. It soon
 became apparent that much variation exists in these characters and in others
 as well. To make some of this variation more intelligible four new forms (f.
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 TABLE 2. Comparison of RBssula densifolia and B. adusta.

 B. densifolia B. adusta

 Lamellae Crowded Close
 Taste Acrid Mild
 Odor Not distinctive Of empty wine casks
 Color change Through reddish to blackish Directly to blackish
 Color reaction FeSO4 + (1) FeSO4 + (2)
 Habitat Deciduous forests Coniferous forests

 dilatoria, f. fragrans, f. cremeisporat, and f. gregata), which seem readily recog-
 nizable, are described below.

 The five forms of B. densifolia are based upon various combinations of char-
 acteristics, any two forms usually differing in only one of the following char-
 acters: intensity of color change, odor, spacing of lamellae, spore deposit color,
 and fruiting pattern. Variability in taste is not introduced here. Form densi-
 folia is usually acrid, but the degree of acridity varies greatly [and, therefore,
 Singer's var. caucasica ("Sapore acerrimo recedit.") is not accepted], and some
 collections are even mild. The same variability in taste occurs in f. eremeispora
 and f. gregata. Both known collections of f. dilatoria had an acrid taste, and the
 one collection of f. fragrans had a mild taste.

 Pileus cuticle structure was given critical attention in the study of R. densi-
 folia. In general, collections from the eastern United States have an obscurely
 two-layered cuticle, the lower one-sixth to one-fourth of which is composed of
 compacted and horizontally oriented hyphae and the upper five-sixths to three-
 fourths of which is almost trichodermioid in structure. However, f. gregatta,
 from Michigan, has no indication of a trichodermioid epicutis, the cuticle appear-
 ing one-layered and consisting of interwoven hyphae. Collections from the west-
 ern United States, including those of f. cremeispora and f. fragra'ns, often have
 a thicker cuticle [160-320 (-450) I as opposed to 130-250,u], the lower four-
 fifths to two-thirds of which is composed of interwoven hyphae, and the upper
 one-fifth to one-third of more or less upright hyphal ends which form a loose
 trichodermium. But here also some western United States collections, including
 those of f. ditatoria, have a one-layered cuticle. Earlier in my study of f. densi-
 folia these differences in cuticle structure appeared to be significant, but as
 more collections were studied, the intergrading variations and difficulties in
 interpretation encountered showed that the establishment of taxa based solely
 on these differences was not feasible.

 Some collections of R. densifotia with mild taste and only slowly reddening
 basidiocarps (e.g., Shaffer 2914 and 3344) approach f. adusta. In fact, these
 two species, like f. nigricans and f. dissimulans, cannot be separated absolutely
 on the basis of any one character, but the two extremes in variation, around
 which most collections are centered, are distinct (Table 2).

 The reason for synonymizing f. densifolia var. caucasica is given above. In
 f. densifolia f. densissitma, the original description of which lacks a Latin diag-
 nosis, the lamellae are extremely crowded, a difference I do not consider signifi-
 cant in view of the variation in lamella spacing encountered in f. densifolia.
 See also the discussion under R. dissimulans.

 8b. Russula densifolia f. dilatoria Shaffer, f. nov. P1. 12; fig. 8b.
 A formis densifolia, fragrante, cremeispora, et gregata, coloris commutatione

 tardiore et minus vehementi distat.
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 Gregarious in large troops in pine-oak-madrone forests.
 Collections examined:
 UNITED STATES: OREGON: Josephine Co.: Grants Pass, 11 Nov 1956, Smith 55436

 (Holotype), 12 Nov 1956, Smith 55501.

 The basidiocarps of this form remain white for a long time in the field, and
 in age the pilei become light avellaneous and finally only dingy brownish gray
 instead of dark brown to blackish as is typical of the other forms of R. densi-
 foltia. The trama, when cut, and the stipe surface, when bruised, change slowly
 from whitish to light rose and then to lilac-gray or dark gray.

 See the discussioln under R. d. f. densifolia for other differences between this
 and the other forms of the species.

 8e. Russula densifolia f. fragrans Shaffer, f. nov.

 A formis densifolia, ditatoria, cremneispora, et gregata, lamellis subdistantibus
 et odore fragranti distat.

 Gregarious in small groups in coniferous woods.
 Collection examined:
 UNITED STATES: WASHINGTON: Whatcom Co.: Ermine Creek trail, Mt. Baker Natl.

 Forest, 11 Sep 1941, Smith 16870 (Holotype).

 See the discussion under R. d. f densifolia for other differences between this
 and the other forms of the species.

 Singer (1958) identified the collection cited above as R. nigricans ssp. eccen-
 trica (but see R. eccentrica under "Excluded Species"). The specimen, however,
 does not have the pileus cuticle of 1. nigricans or that of R. dissimulans and
 differs from typical R. densifolia in no respects other than those mentioned
 above.

 8d. Russula densifolia f. cremeispora Shaffer, f. nov.

 A formis densifolia, dilatoria, et fragracnte, sporis in cumulo pallido-luteis
 ("cartridge buff" vel "warm buff"), a forma gregata cuticula pilei obscure
 bistrata et habitu solitario distat.

 Solitary in coniferous woods.
 Collections examined:
 UNITED STATES: IDAHO: Valley Co.: S fork of Lake Fork Creek, Payette Natl.

 Forest, 10 Sep 1956, Shaffer 1040 (Holotype) and 1064; Big Payette L., McCall, 11 Sep 1956,
 Shaffer 1065.

 See the discussion under R. d. f. densifoltia for other differences between this
 and the other forms of the species.
 8e. Russula densifolia f. gregata Shaffer, f. nov. P1. 13; fig. 8e.

 A formis dens'ifolia, ditatoria, et fragrante, sporis in cumulo pallido-luteis
 ("cartridge buff"), a forma cremeispora cuticula pilei monostrata et habitu
 gregato distat.

 Gregarious in troops in jack pine and Scotch pine forests and plantations.
 Collections examined:
 UNITED STATES: MICHIGAN: Cheboygan Co.: Wildwood, 30 Jul 1961, Smith 63756,

 31 Jul 1961, Smith 64815. Oakland Co.: Haven Hill, 3 Oct 1961, Shaffer 3656. Washtenaw
 Co.: Stinchfield Woods, n w of Dexter, 2 Oct 1961, Shaffer 3644 (Holotype).

 See the discussion under R. d. f. densifolia for other differences between this
 and the other forms of the species.

 9. Russula decora Shaffer, sp. nov. Fig. 9.

 Pileus maturitate siecus, virgulatus in ora, cum paucis panniculis rubicun-
 dulo-einnamomeis, brunneus; trama rigida, albidula, secta fuscans, sapore nullo;
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 lamiellae angustae, decurrentes, confertae, pallido-luteae, obtritae niigreseentes;
 lamullulae numerosae; stipes glaber, obtritus fuscans; sporae in cumulo albae,
 8.6-10 X 7.3-8 ,u, ornamentatione 0.3-0.6 u alta, reticulo verrucoso patulo; cuti-
 cula pilei 230-310 p crassa, ex hyphis intertextis 1.4-6.5 pt latis aliquando tricho-
 dermium laxum implicatum formantibus, etiam cum raris hyphis oleiferis 2.7-

 5.7 /A latis.
 Pileus 6.8 cm broad; subinfundibuliform; dry at maturity; somewhat shiny;

 with blackish streaks marginally; with small "pinkish cinnamon" floccules, these
 more concentrated and conspicuous on the disc; with cuticle separable one-third
 the distance to the center and the margin not striate; centrally "hair brown"
 with some light buff areas, marginally sordid buffy brown. Trama moderately
 thick, 7 mm thick; hard-brittle; whitish, when cut changing through drab ("light
 cinnamon-drab," "drab") to fuscous ("hair brown," "fuscous"); with mild odor
 and no taste.

 Lamellae narrow, 3 mm broad; broadest near middle; decurrent; crowded-
 close; occasionally forked at or near the stipe; with entire edges; pale yellow
 ( c 4cartridge buff"), where bruised staining blackish. Lamellulae abundant, 1-5
 between each pair of lamellae.

 Stipe 5 cm long, 19 mm thick; equal; straight; terete; unpolished; slightly
 uneven; white, when bruised changing through the same color series as the
 pileus trama.

 Color reactions (stipe surface): Formalin +, phenol +, FeSO4 + (2).
 Spores white in deposit; 8.6-10 X 7.3-8 t; usually broadly ellipsoid, occa-

 sionally obovoid or subglobose. Ornamentation 0.3-0.6 p high; of prominent
 warts which are occasionally isolated, usually aligned or connected by fine to
 moderately heavy lines, the whole forming a usually wide-meshed, broken to
 nearly complete reticulum. Suprahilar dise a plage.

 Basidia 39-50 X 7.2-10 ,1; clavate; 4-spored. Pleuropseudoeystidia 36-54
 X 4-7.2 /%; narrowly fusoid to narrowly clavate; with apices capitate or bearing
 a finger-like or moniliform projection; without refractive contents, or with only
 a small cluster of refractive particles apically or in the mid-portion; arising at
 about the same level as the basidia; not projecting or only slightly so (0-10 J
 beyond the level of the basidiole tips); very common, but inconspicuous except
 near lamella edges where they project more than elsewhere. Cheilopseudocys-

 tidia 21-44 X 4.2-5.7 /; of the same type as the pleuropseudocystidia; common.
 Cheiloleptoeystidia 10-24 X 3.6-7.2 p; clavate; hyaline; very common.

 Subhymenium 33-47 I thick; pseudoparenchymatous. Trama apparently
 lacking oleiferous hyphae.

 Pileus euticle 230-310 /% thick; not embedded in gluten or the glutinous
 matrix inconspicuous; of interwoven, mostly nongelatinous, septate, branched
 hyphae 1.4-6.5 , broad, these giving rise to ascendant to erect, usually un-
 branched, undifferentiated hairs up to 150 , long, the hairs scattered or forming

 a loose, tangled trichodermium; also with rare oleiferous hyphae 2.7-5.7 tt broad.
 Floceules consisting of interwoven, nongelatinous, occasionally septate, branched
 hyphae 1.9-5.7 ,% broad, a few hyphal cells with scattered refractive particles.

 Stipe cuticle 40-53 , thick; of interwoven, nongelatinous, septate, branched

 hyphae 1.5-3 /% broad; apparently without oleiferous hyphae.
 Solitary in white cedar forest.
 Collection examined:
 UNITED STATES: MICoIGAx: Cheboygan Co.: Carp Creek ("Iron Bridge" near Uni-

 versity of Michigan Biological Station), 3 Aug 1957, Shaffer 1741 (Holotype).
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 This species can be readily recognized by the pinkish cinnamon floccules on
 the pileus.

 10. Russula adusta (Pers. ex Fr.) Fr. Epicr. 350. 1838. P1. 14; fig. 10.
 Agaricus adustus Pers. Syn. Meth. Fung. 459. 1801; Pers. ex. Fr. Syst. Mye. 1: 60. 1821.
 Russula adusta f. gigantea Britz. Bot. Centr. 62: 310. 1895.
 Bussuta nigricans var. adusta (Pers. ex Fr.) Barbier, Bull. Soc. Sci. Nat. Saone-et-Loire

 II. 33: 191. 1907.
 Bussula s'ubusta Burl. N. Am. Fl. 9: 207. 1915.

 Pileus 5-12 cm broad; when young convex with ineurved margin and slightly
 depressed disc, expanding to convex and then plane with depressed disc, the
 margin becoming raised in age; viscid; shining; glabrous; with cuticle scarcely
 separable and margin not striate; when young whitish to sordid light buff, be-
 coming grayish brown, sepia, or blackish. Trama firm; brittle; whitish, slowly
 blackening when bruised or in age, sometimes showing an indistinct reddish
 tinge when bruised; with odor of empty wine casks (according to European au-
 thors) or not distinctive and taste mild.

 Lamellae moderately broad, 4-10 mm broad; acute in front; adnate; close,
 occasionally forked; intervenose; with entire edges; brittle; when young whitish,
 becoming dingy pale yellow to pale vinaceous-buff, when bruised or in age be-
 coming blackish. Lamellulae present.

 Stipe 3-6 cm long, 1.5-2.5 cm thick; equal or tapering to base; glabrous to
 puberulent; solid; whitish, slowly blackening when bruised or in age.

 Color reactions (trama): Formalin +, phenol +, FeS04 + (2).
 Spores white in deposit; 6.8-9.4 X 5.6-7.7 ,u; usually broadly ellipsoid, sub-

 globose, or obovoid, occasionally ellipsoid. Ornamentation 0.1-0.4 / high; a
 nearly complete to complete reticulum of warts connected by fine to moderately
 heavy lines, at times the warts not distinct on the reticulum, occasionally with
 a few isolated warts. Suprahilar disc a plage.

 Basidia 40-65 X 8.6-10.6 ,u; clavate; 4-spored. Pleuropseudoeystidia 47-122
 X 4-7.3 jh; subeylindrical to fusoid or clavate; with apices rounded or acute;
 sometimes capitate, bearing a finger-like projection, or with 2-3 subapical con-
 strictions; sometimes curved basally; filled with refractive contents to almost
 empty; arising in the subhymenium or trama; projecting not at all to promi-
 nently (0-36, beyond the level of the basidiole tips); abundant. Cheilopseudo-
 eystidia 27-53 X 3.3-6.7p,; of the same type as the pleuropseudoeystidia; rare
 to fairly common. Cheiloleptoeystidia 15-36 X 4-6.7 ,u; oval, subeylindrical,
 clavate, or fusoid; with apices usually rounded, sometimes capitate; hyaline;
 abundant.

 Subhymenium 30-47 p, thick; pseudoparenchymatous. Trama with oleiferous
 hyphae apparently absent or rare.

 Pileus cuticle 145-320 ,u thick; embedded in gluten; consisting of nongelatin-
 ous, septate, branched hyphae 0.8-6 e broad, some hyphae flexuous or enlarged
 and/or constricted along their lengths; obscurely two-layered, those hyphae in
 the lower 90-225 ,( more interwoven, those in the upper 55-95 ,A more ascending
 and forming a tangled trichodermium; with oleiferous hyphae apparently ab-
 sent or rare.

 Stipe cuticle 40-80 , thick; of interwoven, nongelatinous, septate, branched
 hyphae 1.3-4.3 A broad, these hyphae giving rise to ascendant to erect undiffer-
 entiated hairs up to 160, long, the hairs forming a tangled trichodermium, or
 scattered, or cohering in tufts of 8-25, usually absent or rare in mature basidi-
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 ocarps; with oleiferous hyphae apparently absent or rare.
 Solitary to gregarious, at times formillg arcs, in coniferous forests.
 Collections examined:

 FRANCE: VENDPE: Les Sables d'Olonne, 10 Nov 1958, Boiffard 4 Leclair (Romagnesi
 58.431) (PC).

 CANADA: ONTARIO: Magnetawan, 22 Jul 1921, Kelly 1373.
 UNITED STATES: MAINE: Aroostook Co.: Near Guerette, 20 Jul 1956, Bigelow 3387

 and 3400, 23 Jul 1956, Bigelow 3460; w of Dickey, 7 Aug 1956, Bigelow 3838. IDAHO: Valley
 Co.: Big Payette L., 5 Aug 1954, Smith 45987; Little Payette L., 9 Aug 1954, Smith 46147.
 Idaho Co.: Seven Devils Mts., 30 Jul 1954, Smith 45527. WASHINGTON: Pierce Co.: Eagle
 Peak trail, Mt. Rainier Natl. Pk., 8 Aug 1948, Smith 30640, 14 Aug 1952, Smith 39863; Lake
 George, Mt. Rainier Natl. Pk., 12 Oct 1952, Smith 40908.

 The odor of empty wine casks, noted by most European authors, is appar-
 ently absent in North American collections.

 See the discussion under B. densifolia f. densifolia for differences between
 f. adusta and B. densifolia.

 Britzelmayr's f. gigantea is based upon a specimen with large basidiocarps,
 a characteristic here considered insignificant; it supposedly differs from typical
 B. adusta in this respect only. Burlingham, who in 1915 was following the
 American Code of nomenclature, published B. subusta as a substitute name for
 Agaricus adustus Pers. ex Fr., 1821, a later homonym of A. adustus With., 1792.

 11. Russula purpureonigra [purpurea-nigra] Petch, Ann. Bot. Gard. Pera-
 deniya6: 200. 1917. Fig. 11.

 "Whole fungus at first white, then blackish-gray, finally purple-black. Pileus
 up to 15 cm. diameter, infundibuliform, glabrous, with a viscid separable cuticle.
 Flesh thick, at first white, becoming black when cut. Stalk up to 6 cm. high,
 2.5 cm. diameter, minutely pruinose, equal, solid. Gills crowded, narrow, attenu-
 ated outwards, adnate or adnato-decurrent." (Petch, l.c.)

 Spores 6.4-7 X 5.3-6.7 ,; broadly ellipsoid to globose. Ornamentation 0.1-
 0.4 tb high; of irregularly shaped warts connected by fine to heavy lines, the
 whole forming a complete or nearly complete reticulum, at times the warts not
 distinct on the reticulum. Suprahilar disc a plage.

 Pileus cuticle 146 I thick; embedded in gluten; of interwoven, but widely
 spaced, gelatinous, septate, branched, often flexuous hyphae 1-4.7 ,u broad; ap-
 parently lacking oleiferous hyphae.

 "Among grass, often in rings." (Petch, l.e.)
 Collection examined:

 CEYLON: Peradeniya 15 Oct 1914, Petch 4493 (PDA).

 Most microscopic structures of the basidiocarp fragment available for study
 did not revive well. At least some of the pleurocystidia are capitate.

 12. Russula michiganensis Shaffer, sp. nov. Figs. 12, 18.

 Pileus plerumque siecus, tenuiter coactus, albus, deinde nigreseens; trama
 crassa, rigida, alba, secta nigreseens, nonnunquam rubeseens primo, sapore acre;
 lamellae angustae, arcuato-adnatae, confertissimae, pallido-luteae; lamellulae
 numerosae; stipes glaber, albus, obtritus nigreseens, nonnunquam rubeseens
 primo; sporae in cumulo albae, 6.9-8.2 X 5.3-6.7 #u ornamentatione 0.1-0.3 /
 alta, verrucarum separatarum vel verrucoso-reticulata; subeutis pilei 160-320,a
 crassa, ex hyphis intertextis, 1.3-6.7,u latis; epicutis pilei 53-106 ,v crassa, tri-
 chodermium laxum implicatum formans.

 Pileus 6.5-9 cm or more broad; convex with slightly depressed disc and in-
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 curved margin, eventually becoming subinfundibuliformn; dry or slightly viscid;
 mat; minutely felted; with margin not striate; when young white to light yel-
 low ("cream-buff), soon colored, at least partially, with olive-buff, gray, or brown
 ("olive-buff," "mouse gray," "drab-gray," or "hair brown"). Trama thick, 8-9
 mm thick; hard-brittle; white, when cut becoming "deep mouse gray" to "fus-
 cous," sometimes first becoming slightly reddish; with odor none or slight anld
 taste becoming strongly acrid or, in some old basidiocarps, none.
 Lamellae narrow, 2-4 mm broad; acute to subacute in front; arcuate-adnate;

 crowded; with entire edges; pale yellow ("ivory yellow," "marguerite yellow"),
 when bruised changing like the pileus trama. Lamellulae numerous.

 Stipe 3-5.5 cm long, 1.7-2.5 cm thick; glabrous; even or nearly so; white,
 in age drab to fuscous ("drab," "benzo brown," "hair brown," "fuscous"), when
 bruised changing to drab ("drab," "hair brown") or black, sometimes first be-
 coming slightly reddish.

 Color reaction (stipe surface): Formalin +.
 Spores white in (light) deposit; 6.9-8.2 X 5.3-6.7,u; usually oval to ellip-

 soid, occasionally subglobose, broadly ellipsoid, or obovoid. Ornamentation 0.1-
 0.3 ,u high; of warts and connecting lines, the latter sometimes none, or enough
 to form a complete reticulum. Suprahilar disc a plage.

 Basidia 41-55 X 6-9.3 ,t; clavate; 4-spored. Pleuropseudocystidia 29-67 X
 4.7-8,1z; subeylindrical to clavate or fusoid; with apices rounded or subacute;
 sometimes capitate, or with 2-3 subapical constrictions; at times curved basally;
 filled, at least partially, with refractive contents; arising in the subhymeniunm or
 outer trama; projecting not at all to moderately (0-20 y beyond the level of the
 basidiole tips); very abundant. Cheilopseudocystidia 29-53 X 5.3-7.3 i; of the
 same type as the pleuropseudocystidia, but often projecting more prominently
 (up to 30 p beyond the level of the basidiole tips); very common. Cheilolepto-
 cystidia 9-24 X 1.3-7.3 p; cylindrical to clavate; at times curved; hyaline; not
 projecting; common.

 Subhymenium 13-20pt thick; pseudoparenchymatous, the cells small. Trama
 apparently lacking oleiferous hyphae.

 Pileus subeutis 160-320,u thick; consisting of interwoven, nongelatinous to
 subgelatinous, septate, branched hyphae mostly 1.3-4.3 K broad, but at times up
 to 6.7 p broad; with oleiferous hyphae rare or fairly common. Pileus epicutis
 53-106 ,u thick; not embedded in gluten; a loose, tangled trichodermium, which
 may become matted down in places, of nongelatinous, septate, rarely branched
 hyphae 1.3-4.3 ,u broad; with pseudocystidia rare or apparently absent.

 Stipe cuticle 27-80 ,u thick; of interwoven, nongelatinous, septate, branched
 hyphae 2-4 Pu broad; apparently lacking oleiferous hyphae.

 Solitary on soil in deciduous (oak, hickory) forests.
 Collections examined:
 UNITED STATES: MICHIGAN: Livingston Co.: George Reserve, 7 Aug 1937, Smith

 6818, 14 Jul 1960, Shaffer 2372, 21 Jul 1960, Shaffer 2447 (iolotype). Waslhtenaw Co.:
 Waterloo Recreation Area, 24 Jul 1960, Shaffer 2472.

 In the field, collections of this species were first thought to be R. albonrigra.
 From that species R. michiganensis differs, however, inl having narrower and
 more crowded lamellae, generally smaller spores with higher ornamentation.
 and a more strongly differentiated pileus cuticle.

 IMPERFECTLY KNOWN SPECIES, VARIETIES, AND FORMS

 Agaricus adustus var. elephantinus (Bolt.) ex Fr. Syst. AMyc. 1: 60. 1821.
 Agariaus elephantinus Bolt. Hist. Fung. 1: 28. pl. 28. 1788.
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 This is perhaps the same as Russula elephantina Fr. Epicr. 350. 1838, which
 is not a member of the Subsection Compactae.

 Russula adusta f. rubens Romag. Bull. Soc. Mycol. France 59: 61. 1945.

 Bussula adu6sta var. rubens (Romag.) Kuehner & Romag. Fl. Anal. Champ. Sup. 441. 1953.

 Collection examined:
 FRANCE: SEINE-ET-OISE: Saint-Nom-la-Breteche, 12 Sep 1953, Bomagnesi (Holotype,

 PC).

 The original description of this form, which lacks a Latin diagnosis, provides
 the following information: The basidiocarp reddens as in B. densifolia; the
 pileus is strongly viscid and remains so for a long time; and the lamellae, which
 are yellowish and become mottled with reddish brown, are less distant and more
 narrow than in R. nigricans, but more distant than in B. densifolia. Data on
 microscopic characteristics obtained from the collection cited are as follows:

 Spores 6.8-8.8 X 5.5-7.2,A; usually broadly ellipsoid, occasionally obovoid,
 ovoid, or subglobose. Ornamentation 0.2-0.5 , high; of irregularly shaped warts
 mostly connected by fine to moderately heavy lines, the whole forming a nearly
 complete to complete reticulum; at times the warts not distinct on the reticulum.
 Suprahilar disc a plage.

 Pileus cuticle 120-135 , thick; embedded in gluten; of interwoven, non-

 gelatinous, septate, branched hyphae 1-4 / broad, these often slightly enlarged
 and/or constricted along their lengths, the hyphal ends often ascendant to erect;
 apparently lacking oleiferous hyphae.

 From the information available I am unable to identify this form with any
 species or form accepted in this paper, but it seems to be closely related to
 B. densifolia.

 Russula adustoides Heim, Candollea 7: 382. 1938.

 "Pileo tenui, 5 cent. diam., in statu vigente plano, cute viscosa praesertim in
 medio, subsecernibili, margine striato, acuto, ochraceo. Stipite gracili, 7 cent.
 alto, 0,8-1 cm. lato, cylindrato, deorsum paulo latiore, albido, nigricanti colore
 tincto, glabrescenti subtomentoso, in medio fissili-fareto. Lamellis paulum con-
 fertis, crassis, satis angustis (- 4 mill.), subadnatis, cremeis nigricantibus.
 Carne granosa, in stipite et in medio pileo fissili, nigreseenti; odore Bussiulae
 adustae; sapore acri, dein sacchari.

 "Sporis in cumulo albis, 7,5-9 X 6,5-7 I, breviter ovatis, verrucis tubercu-
 losis conicis (0,7-1 , altis) singularibus vel fere anastomosantibus, quarum
 plerique inter sese in aequabilia loculamen a conjunctae sunt, ornatis.

 "Ad terram, singularis, in silva arenosa sublittorali orientali insulae. Mada-
 gascar, K.23, 2 janvier 1935." (Heim. l.c.)

 I have been unable to obtain material of this species for study. Its higher
 spore ornamentation should distinguish it from R. adusta, which presumably is
 its closest relative.

 Russula robusta Heim, Candollea 7: 383. 1938.

 "Pileo 8-10 cent. diam., coiuvexo dein valde depresso, margine acuto et mani-
 feste sed breviter striato, cute crassa, papyracea, secernibili, glabra, non viscosa,
 ex cremeo griseo, ex ravo ochraceo, dein ex bruLneo ochraceo colore tincto, in
 nedio spisso. Stipite satis brevi et robusto, trialigaulo, 3-5 cent. alto, 1,5-2 cent.
 in apice lato, glabrescenti, unicolore, ex albo cinerascenti, pleno sed cotoneo.
 Laimellis distantibus, crassis, sublatis (7 mm.), fragilibus, subdecurrentibus, acie
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 inaequabiliter sinuata, lata, truneata et plana; cremeis. Carne alba dein tota
 nigricante, inodora, acerrima.

 "Sporis in cumulo albis, 8,2-9, 6 X 6,9-7,6 tu, ovatis-phaseoliformibus, tenui
 reticulo, cum verticulis punctato-verrucosis, ornatis. Cystidiis fusiformi-elong-
 atis, 140-160 X 11-13 (-26) ju, in apice attenuatis, sed nonnunquam longis papil-
 losis, paulum proeminentibus." (Heim, ie.)

 In sublittoral forest.
 Collection examined:
 MADAGASCAR: Au nord de la Maningory, 8 Dec 1934, Heim 4 Ledreux G.80 (Rolo-

 type, PC).

 The material available for study was a fragment of the basal portion of the
 stipe. I cannot place this species on the basis of the information available.

 Russula semicrema Fr. Epier. 350. 1838.

 "Pileo aequaliter carnoso firmo polito albo immnrutabili, margine involuto
 glabro exstrio, stipite solido valido ex albo nigrescente, lamellis decurrentibus
 tenuibis confertis albis. Inter folia locis nemorosis raro. Stipes nune curtus,
 nune 2-3 une. longus, 2 une. fere crassus, fractus nigreseens. Caro alba immu-
 tabilis." (Fries, l.e)

 I have seen no specimens. According to Bresadola (1928), the pileus is
 subviscid, soon dry, and at length fuscous centrally; the trama reddens slightly,
 then blackens when broken and has an acrid taste; and the spores are 8-10 X
 7-9 u. He suggested that this was scarcely a distinct species and possibly a form
 of B. densifolia, a likely conclusion. Bataille (1908) apparently relegated the
 taxon to some infraspecific status under R. nigricans.

 EXCLUDED SPECIES

 Russula eccentrica Pk. N. Y. State Mus. Bull. 150: 61. 1911.
 Russula nigricans subsp. eceentrica (Pk.) Sing. Sydowia 11: 146. 1958.

 I have not seen fresh specimens of this species, but on the basis of studies
 of the holotype (NYS), and of collections from Tennessee made by Smith
 (MICH) I do not consider it to be a member of the Subsection Compactae.
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