Appendix 7. Morphotype framework summary tables
Tables are presented to compare the morphotype framework of this study to the taxonomic framework presented by previous work. Changes here do not represent formal nomenclatural or taxonomic revisions, rather they represent internal revisions done to minimize investigator bias when comparing across sites. However, consider effort went into drawing reliable morphotype delineations within sites and assignments of taxonomic affinity. When our framework departs from that of previous work, we often provide abbreviated discussion. More thorough discussion in many cases is detailed in our custom database, which is not included here in the interest of space; however, we plan to merge our custom database with a publicly available database in the near future. The tables are presented in order of site age, from oldest to youngest. Note, scientific names are nearly always not underlined or italicized in the interest of time. 


Table A7.1. Alvord Creek morphotype summary table. Axelrod (1944b) serves as the base floral list. In addition, we compare our framework to unpublished work in the form of an unfinished manuscript by Herbert Meyer and the late Howard Schorn. Because this work is unfinished and unpublished, it is best to effectively consider it as personal communication, and is included mainly for internal purposes. 
	Base list 
	Meyer and Schorn (unpublished)
	Morpho #
	Taxon (this study)
	Notes

	
	
	Alv016
	Equisetum alexanderi
	Interesting it was not noted by previous authors. The fact that specimen are commonly shredded in noteworthy, as Equisetum stems are, as I understand, typically quite robust.

	Gymnosperms

	Abies alvordensis
	Abies alvordensis
	Alv018 

	Abies chaneyi seed
	

	
	
	Alv019 
	Abies sp. cone scale
	

	
	
	Alv021
	Abies sp. foliage/stem
	

	Abies klamathensis
	Abies alvordensis
	Alv018 

	Abies klamathensis seed
	Meyer and Schorn (unfinished) and Fields (1996) lump Alvord Abies seeds into a single taxon. We instead recognize two separate taxa. 

	Picea lahontense
	Tsuga ashwellii (UCMP 2088)
	Alv014
	Tsuga sonomensis seed
	Schorn and Meyer aimed to describe a new species, T. ashwellii. 

	
	Pinaceae (UCMP 2089)
	
	Unknown seed
	Too fragmented to place confidently

	
	
	Alv035
	Picea lahontense seed
	

	Picea sonomensis
	Picea lahontensis
	Alv024 
	Picea sonomensis seed
	I follow Chaney and Axelrod (1959) and Fields (1996) and apply the epithet sonomensis.  

	Pinus alvordensis
	Pinus alvordensis
	Alv037
	Pinus sp. winged seed
	Axelrod (1944) and Meyer and Schorn both report a species of Pinus seed, Pinus alvordensis. The holotype is UCMP 2095 and is fairly poorly preserved, though shows a seed detaching from the wing. 

	Pinus sp.
	Pinus sp. (soft pine)
	Alv033
	Pinus wheeleri foliage
	Axelrod (1944) reports a 3-needle pine from Alvord, as Pinus sp., but does not figure it. I did not see any pine foliage in the type specimen collections at UCMP. Instead, in the general collections I found a single pine with 4 needles in its fascicle. It is placed here.

	Pseudotsuga sonomensis
	Abies alvordensis
	Alv021
	Abies alvordensis
	Attached foliage originally described as Pseudotsuga looks very similar to the attached foliage of Abies found at the site, although circular leaf scares are not obvious from the picture. I don’t see enough differences to warrant splitting from Abies alvordensis. 

	Juniperus alvordensis
	Juniperus alvordensis 
	Alv023
	Juniperus sp.
	 The presence of ternate phyllotaxy adds confidence to this assignment. 

	
	
	Alv020
	Tsuga sp.
	Meyer and Schorn only report seeds of Tsuga, and Axelrod (1944) does not recognize Tsuga at all, and neither monographs report ovulate cones. Imbricate cone scales is diagnostic of Pinaceae (in the Northern Hemisphere) and the small size of the cones (< 3 cm) is consistent with both Tsuga and Larix, but we recognize the abundance of Tsuga seeds at the site. Further work could further prepare the cones specimens to better characterize the likely hidden bract, which apparently can be used to differentiate the two (e.g., Ding et al. 2021; Li et al. 2024). 

	Angiosperms

	Potamogeton sp.
	Potamogeton sp.
	Alv017
	Parallel veined monocots
	It could be that some of the leaves in this morphotype are Potamogeton, but I have not given careful enough attention to be able to distinguish these from parallel veined forms, so the taxa is not currently recognized.

	Populus payettensis
	Rosaceae?
	
	Not recognized
	The specimen is very poorly preserved preventing reliable assignment to a leaf morphotype. 

	Populus pliotremuloides
	Indetermined
	
	Not recognized
	The physical specimen, reported by MacGinitie (1933), was never found or figured, so I exclude it.

	Salix payettensis
	Salix payettensis
	Alv007
	Salix payettensis
	Marginal/fimbrial vein visible on some leaves, which I have not seen described in Salix (e.g., Buechler 2014) but is characteristic of Fagaceae. Worthy of further investigation in the future. Regardless, these specimens were studied in detail by Buechler (2008). 

	Carpinus grandis
	Juglans sp.
	Alv002
	
	Specimens from Alvord Creek assigned to Carpinus grandis by Axelrod (1944) were later placed in the extant Juglans major by Wolfe (1957). Axelrod (1980) recognizes Wolfe's revision, stating "as noted by Wolfe, the Alvord Creek specimen is not a hornbeam", but expresses hesitation assigning it an extant species, and instead designates a new species, Juglans alvordensis, but provides no formal description and designates no holotype. The unfinished revision of the Alvord Creek flora by Herb Meyer and Howard Schorn places the specimens into Juglans sp.

Although we agree they are not Carpinus, we do not think they share similarity to Juglans major, which often have high angled mainly craspedodromous secondaries that do not arch, the leaves are strongly asymmetric, and, except for terminal leaflet, lack a petiole. In the Alvord specimens, including those assigned by Axelrod (1944) secondary angles are much lower, the leaves not noticeably asymmetric, and many specimens have a petiole. Thus, the assignment to Juglans or Juglandaceae is not recognized in this study, and instead the morphotype is left without a taxonomic affinity. 

I recognize that distinguishing between this and Alv003 is difficult, particularly when foliage is not well preserved. In addition, there are some leaves placed here that have tentative nectaries, though they are not preserved well enough to confirm. Thus future investigation into Alv002 and Alv003 would be helpful and may result in some revisions. 

	Mahonia reticulata
	Mahonia reticulata
	Alv010
	Berberis reticulata
	

	Amelanchier alvordensis
	Amelanchier alvordensis
	Alv001
	Amelanchier alvordensis
	

	Cercocarpus antiquus
	Cercocarpus gracipetiolus
	Alv005
	Cercocarpus antiquus
	See below

	Cercocarpus holmesii
	Cercocarpus gracipetiolus
	Alv005
	Cercocarpus antiquus
	Axelrod (1944) does not explicitly state why he described a new species, C. holmesii, I assume it was based on its ovate shape, rather than elliptic or obovate. Aside from the plesiotype of C. holmesii, no other Cercocarpus in my collection or in UCMP have ovate leaf shape. There is quite a bit of variation in leaf length:width and tooth size, but that variation is gradual and doesn’t co-variate with any other traits. Those I find no ground to warrant splitting. Meyer and Schorn sought to describe a new species from this material, though I will take a more conservative approach and place it in the previously described species.  

	Photinia sonomensis
	Heteromeles fullerii
	Alv006
	Heteromeles sonomensis
	This morphotype was named Photinia to ally it with the extant Photinia arbutifolia, which is now recognized as a separate genus, Heteromeles arbutifolia. Thus, I assign this fossil to Heteromeles, keep the original epithet, but I think the species name is not valid until formally transferred. 

	Prunus harneyensis
	Prunus harneyensis (UCMP 2120-2122)
	Alv003
	Prunus harneyensis
	Extra floral nectaries at the leaf base and petiole confirm generic assignment. Represents much variation, but not coordinated enough to warrant splitting. 

I originally excluded a morphotype including specimens from both UCMP and UWBM collections. In the UCMP drawers, they are labeled as cf. Malus. They were originally differentiated due to their prominent opposite percurrent tertiaries that run near perpendicular courses with the midvein. Upon more careful inspection, all Alv002 have poorly preserved tertiary veins, and when hints are present, a similarity is hard to dismiss.

	Rosa alvordensis
	Amelanchier alvordensis
	Alv001
	Amelanchier alvordensis
	I cannot find any grounds to differentiate these leaves from those described as Amelanchier alvordensis. The same conclusion was reached by Wolfe (1964) and Schorn and Gooch (1994).

	Sorbus harneyensis
	Sorbus harneyensis
	Alv004
	Sorbus harneyensis
	I cannot find any grounds to differentiate leaves described as Sorbus vs. Rhus by Axelrod (1944). 

Fossil tooth sinuses are often fed by either a branch of the secondary, or sometimes an intersecondary. While this feature is noted by several authors in Rhus (e.g., Meyer and Manchester 1997; Manchester and Judd 2022), it also been shown in modern Sorbus (Merrill 1978) and in fossil leaves described as “Sorbus-like” from the Eocene Republic flora (DeVore and Pigg 2016). It seems the trait most emphasized for Anacardiaceae and Rhus is tertiary veins that weaken or terminate in the intercostal, described as transversely ramified. The tertiaries of Alvord leaves are strongly reticulate and have complex interactions with the intersecondaries. Some verge on what might be described as ‘weakening’ within the intercostal (e.g., UCMP_2132, 2021_UCMP_268, UWBM_109502III), but no convincingly ramified tertiaries have been identified. This suggests to me an identification to Sorbus is more appropriate. However we note that, interestingly, tertiaries that weaken within intercostals, similar to the condition of transversely ramified, as described in Sorbus hybrida (Merril 1978), and thought to results from “progressive development” of the tertiary veins (Merrill 1979). 

The sharp pointed teeth of the fossil agrees with criteria presented for distinguishing Sorbus by Axelrod (1944) and Fields (1996), however we note that fossil leaves allied to Rhus by Manchester and Judd (2022) had teeth varying from rounded to also sharp pointed. Lastly, principal veins within the teeth are joined by two prominent accessory veins, a feature known for Rosaceae. In summary, we think Sorbus is a more appropriate designation, in agreement with the inferred treatment in Meyer and Schorn’s unfinished revision, but acknowledge overlap with Rhus. 

	Rhus alvordensis
	Sorbus harneyensis
	Alv004
	Sorbus harneyensis
	See explanation above

	Amorpha condoni
	Robinia?
	Alv008
	Fabaceae
	Represented only at the family level as a conservative approach.

	Acer alvordensis
	Acer alvordense
	Alv011
	Acer alvordense leaves
	Epithet was changed from alvordensis to alvordense by Wolfe and Tanai (1987), with no explanation as to why, and they provide a full description, in addition to what was described in Axelrod (1944).

	
	
	Alv012
	Acer alvordense samaras
	

	Ceanothus precuneatus
	Robinia? (UCMP 2134), Amelanchier alvordensis (UCMP 2135)
	
	Unknown
	UCMP 2134 and 2135 are too poorly preserved to identify, UCMP 2135 I agree is consistent with A. alvordensis. However, UCMP_2135 is noted in having a preserved stipule. 

	Arbutus idahoensis
	Amelanchier alvordensis
	Alv001
	Amelanchier alvordensis
	The specimen Axelrod (1944) described as this taxa is indistinguishable from A. alvordensis, and I assume was spit because of its narrow leaf shape. 

	
	Arbutus atkinsii
	Alv025 
	Arbutus idahoensis
	Material collected more recent than Axelrod (1944) and more consistent with Arbutus were assigned to a new species by Meyer and Schorn, Arbutus atkinsii. One specimen I collected is consistent with these Arbutus leaves. Several of these specimens were labelled as "Arbutus/Comarostaphylis" in the UCMP drawers. 

	
	Ribes cf. lacustroides
	Alv032
	Ribes sp.
	Only in UCMP collections post-Axelrod (1944)

	
	
	Alv013
	Betula M1 winged fruit
	Interesting it was not noted by previous authors or that Betula foliage is not found.

	
	
	Alv026
	
	Entire-margined morphotype (Entire M4), somewhat similar to Arbutus sp., but distinct in leaf architecture.

	
	
	Alv028
	Hamamelidaceae
	A potential assignment to Hamamelidaceae is given because the specimens at UCMP had a label that said such, and secondaries commonly fork into dentate teeth, as I understand consistent with the family, but I have not yet taken care to confirm. 

	
	
	Alv029
	
	Large bulbous and glandular teeth and distantly spaced mixed craspedodromous/semi-craspedodromous secondaries are distinct in this morphotype. 

	
	
	Alv030
	Quercus M1 (hannibali-like)
	Leaf shape, size, character of the teeth, and craspedodromous secondaries are similar to Quercus hannibali. With only a single specimen of incomplete preservation and no preserved veins below secondary, I hesitate to assign it an affinity, but it does display morphological overlap with Quercus M1. 

	
	
	Alv031
	
	Entire-margined morphotype similar to Fabaceae but larger and less oblong shaped, instead more elliptical and narrow in shape, and having more pairs of secondaries

	
	
	Alv009
	Populus voyana
	One uncataloged specimen and one cataloged but non-type specimen in UCMP collections (2021_UCMP_264, UCMP_12790), along with one specimen in our census collections, are consistent with Populus given basal veins consisting of three basal ‘primaries, 2 minor secondaries, what look like small rounded teeth (2021_UCMP_264), agrophic veins, and few secondaries off the midvein. They are most consistent with P. voyana given the prevalence of looping veins. Apparently P. payettensis and P. bonhamii shared much overlap (Fields (1996)), but these differ from P. bonhamii (a concept I am more familiar with), in having prominent lateral ‘primaries’ and more widely spaced secondaries. Although uncertainty is recognized given their fairly poor preservation. 





Table A7.2. Juliaetta morphotype summary table. Gillette (1940) serves as the base floral list. Additional previously reported taxa include those from 1Royer et al. (2001) and 2Manchester et al. (1991). We have been unable to locate collections studied by Gillette (1940) and Ashlee (1932). We however note that at the time we visited Smithsonian collections, we were unaware that Juliaetta is also called the Potlatch Creek flora, and thus may have missed specimens housed at Smithsonian and labelled as such. 
	Base list
	Morpho #
	Taxon (this study)
	Notes

	Gymnosperms

	Ginkgo1
	Jul033
	Ginkgo adiantoides
	The taxa was reported in Royer et al (2001), who used Ginkgo cuticle to estimate paleo-CO2.

Shusheng Hu at the Yale Peabody museum confirms that Ginkgo fossils from Juliaetta cataloged in YPM are isolated cuticles, and no typical macrofossil remains. Thus unfortunately, this morphotype cannot be represented by a macro image.

	Abies sp.
	
	Not recognized
	Not encountered in any collections.

	Picea sp.
	
	Not recognized
	Not encountered in any collections.

	Pinus spp.
	
	Not recognized
	Not encountered in any collections.

	Taxodium dubium
	Jul012



	Taxodium dubium seed cone

	Likely irregular shaped and sized cone scales, the presence of a transversal ridge/bract apex at the likely center of each scale, and the rugose texture is consistent with Taxodium. Confidence is 2, though if I run this by, for example, Lutz Kunzmann for his thoughts, confidence may increase. An isolated cone scale is also included showing a potential transversal ridge. 

Two additional specimens were labelled as such in UI collections, although they are terminal on a long stalk, and modern Taxodium are terminal on very short stalks. There are currently considered abraded Liquidambar fruits.

	
	Jul013
	Taxodium dubium foliage
	

	
	Jul017
	Taxodium dubium pollen cone
	

	Thuites
	Jul005
	Tetraclinis salicornioides var. praedecurrens foliage
	Studied in detail by Kvacek et al. (2000).

	
	Jul031
	Tetraclinis salicornioides var. praedecurrens seed
	I am unsure if winged seeds were originally recognized under Thuites, but this current record is listed here for consistency.  

	Torreya bonseri
	
	Not recognized
	Not encountered in any collections.

	Angiosperms

	Cf. Typha
	Jul014
	
	Lumped parallel-veined monocots. One specimen (UWBM_112092) stands out given the plethora of linear blades, appearing almost palm-like.

	Viburnum lantanafolium
	
	Not recognized
	Not encountered in any collections.

	Liquidambar pachyphyllum
	Jul015

	Liquidambar sp. fruit

	One small specimen (2019_UI_396) preserves projections which we tentatively interpreted as persistent styles or style bases, some of which may be paired reflecting the bilocular of Liquidambar fruit. It is curious that this fruit is much smaller than the rest (~1 cm vs. 2-3 cm). 

Several others do not, and could be either capitate infructescences, known in Platanus, Altingia, and Liquidambar, or fossil Cupressaceae cones with irregular cone scales (e.g., Taxodium). They are terminal on a long stalk, inconsistent with Taxodium cones which are terminal on very short stalks, but consistent with Liquidambar and Altingia . Specimens look superficially similar to Liquidambar fruits published by Maslova et al. (2015, 2023) from the Eocene of China and Xu et al (2024) from the Oligocene of China. The lack of recognizable persistent styles in several of the fossil could align them with Liquidambar species known to have deciduous styles (e.g., Maslova et al. 2023)or they could have been abraded during transport and fossilization (e.g., see discussion in Pigg et al. 2004). The look less consistent with Platanus emryi which are terminal are short stout stalks (Huegele et al. 2020). A confidence of 2 is thus given. Several of the specimens preserve textural detail on individual 'fruits' that may be useful in identification. Future work is encouraged.

	
	Jul016
	Liquidambar pachyphyllum foliage
	

	Alnus corallina
	
	
	I am not sure how these taxa were differentiated so unsure what my two Alnus morphotypes best correspond with

	Alnus carpinoides
	
	
	See above

	Alnus relatus
	Jul004

	Alnus relatus foliage

	

	
	Jul030
	Alnus fairii
	

	
	Jul041
	Alnus sp. reproductive
	

	Betula fairii
	
	Not recognized
	Not encountered in any collections.

	Ostrya oregoniana
	
	Not recognized
	Not encountered in any collections.

	Maytenus (?) cf. phyllanthoides
	
	Not recognized
	Not encountered in any collections.

	Cercis spokanensis
	
	Not recognized
	Not encountered in any collections.

	Sophora spokanensis
	Jul009
	Fabaceae foliage M1
	Pulvinus apparent on a couple specimens.

	Castanea spokanensis
	
	Not recognized
	Not encountered in any collections.

	Fagus sp.
	
	Not recognized
	Not encountered in any collections.

	Quercus payettensis
	Jul018
	Quercus pseudolyrata
	I am unable to differentiate Q. payettensis from Q. pseudolyrata, so call are included in the priority epithet.  

	
	Jul032
	Quercus columbiana
	I am unsure if taxa included in this correspond with those previously assigned to Q. payettensis, but the record is listed here for convenience. 

Represented by only two fragmented specimens. In one four small rounded lobes are seen in the preserved base, and it is likely that least another 2-3, if not more, occur in the missing blade above. In Jul018 (Quercus pseudolyrata), basal lobes are never that closely spaced, their apices typically more pointed, and the whole leaf has 3-5 lobes. Thus, even though fragmented we feel this warrants a split, and this leaf is consistent with Q. columbiana.

	Quercus simulata
	Jul038
	Quercus simulata
	Many are entire margined, a few are toothed towards the apex.

	Hydrangea bendirei
	
	Not recognized
	Not encountered in any collections.

	Philadelphus pardeei
	
	Not recognized
	Not encountered in any collections.

	Carya bendirei
	
	Not recognized
	Not encountered in any collections.

	Umbellularia oregonensis
	
	Not recognized
	Not encountered in any collections.

	Magnolia dayana
	Jul037
	Magnolia foliage M1
	Lumped morphotype with specimens labeled physically on rock as Magnolia and Persea. We find no reliable features to split.

	Cedrela pteraformis
	Jul023
	Cedrela sp.
	Not sure how Cedrela and Sapindus were differentiated so I am not sure which our leaf type best corresponds with. We assign it to Cedrela, given the presence of Cedrela fruit in the Miocene PNW, but do so with low confidence. 

	Sapindus oregonianus
	Jul023
	Cedrela sp.
	See above

	Nyssa knowltoni
	Jul022
	Nyssa sp.
	Note recurved basal secondaries, irregular secondary spacing, and irregular margin.

	Fraxinus denticulata
	Jul011
	Fraxinus dayana
	Represented by a single specimen in UI collections. The wing appears to surround the seed, consistent with F. dayana.

	Amelanchier dignatus
	
	Not recognized
	Not encountered in any collections.

	Populus fairii
	Jul001
	Populus lindgreni
	I am unsure how these previous taxa were distinguished, but we only recognize a single Populus morphotype. Lobed and unlobed forms are included. 

	Populus heteromorpha
	Jul001
	Populus lindgreni
	See above

	Acer septilobatum
	Jul021
	Acer samara M1c
	

	Acer sp. leaf
	Jul008
	Acer chaneyi foliage
	Includes one A. rubrum like variant.

	Nordenskioldia interglacialis2
	Jul010
	Nordenskioldia interglacialis
	A few of the specimens were figured by Manchester et al. (1991).

	Vitis washingtoensis
	Jul001
	Populus lindgreni
	I am unsure previous taxa Jul001 overlaps with most. There is one lobed variant.

	
	Jul002
	Zizyphoides auriculata
	A large diversity of leaf shapes and sizes.

	
	Jul006
	Ulmus foliage M1
	

	
	Jul029
	Ulmus fruit M1
	Represented by a single specimen collected by us. 

	
	Jul007
	Platanus dissecta
	Includes one unlobed variant

	
	Jul019
	Paliurus favonii
	Fossils from Clarkia described and figured in Burge and Manchester (2008), showing diagnostic persistent receptacular rim. This feature appears to be present on this specimen. The only taxa it may be confused with is Cyclocarya (Juglandaceae). Paliurus confirmed present at several other Latah sites, including Clarkia, Grand Coulee, and Spokane, making its occurrence at Juliaetta reasonable. A more detailed investigation with better quality imagery is required before a confidence of 1 is assigned.

	
	Jul020
	Sassafras columbiana
	Unlobed

	
	Jul025
	Comptonia hesperia
	These specimens display a set of characters that slightly contradicts statements made by Wolfe (1964) and Erwin and Schorn (2000). That is, best seen in UWBM_106582, the most apical major vein is the one appearing the terminate in the lobe tip, consistent with Lyonothamnus (Wolfe 1964), however there are several major veins of equal gauge in each lobe segment, and the apical most one diverges well below the sinal notch and courses well below the lobes distal margin, consistent with Comptonia (Erwin and Schorn 2000). We follow the more recent publication and thus assign these to Comptonia with high confidence.

	
	Jul026
	Ilex fulva
	

	
	Jul027
	Arbutus idahoensis
	Some leaves have small crenate teeth others appear untoothed. At time the venation appears consistent with Tilia bracts, but the presence of teeth, and the lack of pedicles, is inconsistent. 

Two variants are noted, one fairly wide and circular in shape with an acuminate apex and one notably skinny  morphotype--thus these morphotype contains a diversity of leaf shape, united by chaotic secondary and tertiary venation and dendritic FEVs in a fairly high order (~4th order).

	
	Jul028
	Betula winged seeds M1
	Long styles and prominent wings is more consistent with Betula (e.g., Smith et al. 2023), though some uncertainty is recognized when distinguishing Alnus and Betula winged seeds.

	
	Jul039
	Lauraceae foliage M8
	

	
	Jul040
	Ericaceae foliage M3
	

	
	Jul003
	
	Semicraspedodromous, small serrate st/st and widely spaced teeth. Could be a weird variant of Alnus, but the strength of the semi-craspedodromous secondary is not typical. It is tentatively held as a distinct morphotype.

	
	Jul024
	
	Poorly preserved but this has very closely spaced very high angled secondaries, consistently departing ~perpendicular with the midvein. There is some possibility that it is an extreme variant of Jul027 (Arbutus) (e.g., see UWBM_112207I), but the large number of secondary veins that all depart perpendicular to the midvein is considered unique.

	
	Jul036
	
	Reproductive structure with lateral protrusions. We explored the potential of this being an unopened Calocedrus fruit, but the protrusions occur too far up the structure to be considered the first set of cone scales. 





Table A7.3. Spokane morphotype framework. Knowlton (1926) serves as the base floral list. 
	Base list
	Morpho #
	Taxon (this study)
	Notes

	
	Spok063 
	Lumped bryophytes
	Currently lumping Palaeohypnum patens (Britton) Steere and Polytrichum spokanensis Knowlton until I can carefully confirm they can be differentiated. UWBM collections include more diversity of forms compared to the two type specimens. See Steere (1946). 

	Equisetum alexanderi Brown
	Spok001 
	Equisetum alexanderi
	

	Woodwardia praeradicans Berry
	Spok002 
	Ferns
	All ferns are currently lumped. 

	Osmunda occidentale Brown
	Spok002 
	Ferns
	See above

	Woodsia bonseri Berry
	Spok002
	Ferns
	See above

	Gymnosperms

	Ginkgo adiantoides (Unger) Heer
	Spok003 
	Ginkgo adiantoides
	Only a single specimen found in any museum collection (NMNH_37192), it was lifted and mounted on a slide 

	Taxodium dubium (Sternberg) Heer
	Spok004 
	Taxodium male cones
	

	
	Spok005
	Taxodium foliage
	

	Tetraclinis salicornioides var. praedecurrens (Unger) Kvacek
	Spok006 
	Tetraclinis salicornioides var. praedecurrens
	

	Thuja dimorpha (Oliver) Chaney & Axelrod
	Spok007 
	Calocedrus foliage M2
	

	Keteleeria heterophylloides (Berry) Brown
	Spok008 
	Keteleeria heterophylloides
	

	Pinus harneyana Chaney & Axelrod 
	Spok016 
	Pinus harneyana

	

	Pinus wheeleri Cockerell
	Spok010 
	Pinus wheeleri winged seed
	

	
	Spok098
	Picea magna
	One specimen (NMNH_39595) assigned to Pinus by Brown (1937) and Pinus wheeleri by Chaney and Axelrod (1959) is thought be us to better align with Picea given the potential for a snub-nose and because the seed margin is well defined, showing no adjacent wing tissue, which we find inconsistent with Pinus (i.e., missing its crab claw). The seeds looks at first glance to have a pointed proximal tip, inconsistent with P. magna, but that may be a result of damage. However, some uncertainty is recognized in this assignment given limited preservation.

	
	Spok009 
	Pinus sp. male cones
	

	Cephalotaxus bonseri (Knowlton) Chaney & Axelrod2
	Spok011 
	Cephalotaxus bonseri
	

	Potamogeton heterophylloides Berry
	Spok008 
	Keteleeria heterophylloides
	Most specimens placed under here were synonymized under Keteleeria heterophylloides by Brown (1935), except for Knowlton (1926)’s holotype for ‘Potamogeton sp.’. The specimen is not particularly well preserved and is currently lumped until it is looked at under a microscope to confirm the presence of net veined venation. 

	
	Spok075 
	Glyptostrobus oregonensis foliage
	This taxa has not been previously reported from Spokane. Though a single specimen in UWBM collections displays the spiraled crypto-taxodioid to crypto-cuppresoid scale leaves so typical of Glyptostrobus.

	Angiosperms

	Typha lesquereuxi Cockerell
	Spok012
	Lumped monocots
	All parallel vein monocot leaves lumped into a single morphotype with no ascribed affinity. 

	Smilax magna Chaney
	Spok062 
	Smilax magna
	

	
	Spok088 
	Nymphaeites nevadensis
	Not reported before and represented by a single uncataloged specimen found in general collections at NMNH. The affinity is given because of superficial resemblance to specimens I’ve seen described as such from elsewhere.

	Viburnum lantanafolium Berry
	Spok013 
	Viburnum lantanafolium
	

	Viburnum ribesiforme LaMotte
	Spok056 
	Populus lindgreni
	A single specimen described from Spokane originally by as Ribes fernquisti by Berry (1929). Its assignment to Ribes was also rejected by Hermsen (2005). It agrees very well with lobed Populus leaves I’ve encountered at Clarkia, and is thus transferred there.  

	Liquidambar pachyphyllum Knowlton
	Spok014

	Liquidambar pachyphyllum foliage

	Knowlton (1926) states that foliage and the infructescence were found in the same bed. I have not seen the reproductive fossil discussed outside of Knowlton.

	
	Spok015
	Liquidambar sp. infructescence
	

	Ilex fulva MacGinitie 
	
	
	Although this taxa is listed in the Chaney and Axelrod (1959) Spokane floral list, under the descriptive section for Ilex fulva (p. 190), they mention “a single leaf of this species in our collections from the Latah formation at Grand Coulee..” and Grand Coulee (UCMP P4023) is only included in the occurrence. I have not come across this fossil in any of the collections I’ve gone through.  

	Comptonia hesperia Berry
	Spok064 
	Comptonia hesperia
	Affinity was confirmed by Erwin and Schorn (2000). 

	Alnus hollandiana Jennings
	Spok019 
	Alnus relatus
	I cannot find a reliable way to differentiate those specimens previously referred to as A. hollandiana by Chaney and Axelrod (1959) from Alnus relatus. 

	Alnus relatus (Knowlton) Brown
	Spok019 

	Alnus relatus

	

	
	Spok018
	Alnus fairii
	One specimen (NMNH_38134) identified as A. relatus by Brown (1935) was eventually re assigned to A. largei by Wolfe 1966 and honored by Fields 1997, and is placed here.

	Alnus largei (Knowlton) Wolfe
	Spok018 

	Alnus fairii

	

	
	Spok019
	Alnus relatus

	Three specimens identified as Alnus relatus by Brown 1937 and Chaney and Axelrod 1959 but as Alnus largei by Wolfe 1966 were again identified as Alnus succorensis by Fields 1997 and honored here in A. relatus.

	
	Spok065
	Alnus reproductive
	

	Betula fairii Knowlton
	Spok018 

	Alnus fairii
	Most specimens previously described as Betula fairii from Spokane were put into Alnus largei by Wolfe (1966). Some were also placed into Betula bryanii by Fields (1996), but I am unable to distinguish them reliably so they are also lumped here. Lastly, some were also placed in Alnus fairii by Fields (1996). I am unable to recreate distinctions among these three taxa across sites of this study so they are lumped into A. fairii.  

	Betula thor Knowlton
	Spok079

	Betula foliage M2
	Knowlton’s holotype of B. thor from Spokane was honored by Fields (1996). 

	Betula vera Brown
	Spok066 
	Betula vera
	

	
	Spok067 
	Betula sp. bracts
	Distinctive 3 lobed bracts found uncataloged in NMNH general collections

	
	Spok017 
	Betula winged seeds
	Two more consistent with Betula, one potentially Alnus, lumped for now as a conservative approach until more careful study occurs.

	Ostrya oregoniana Chaney
	Spok028 
	Fagus washoensis
	Moved to Fagus washoensis by Fields (1996) and I agree

	Euonymus pacificus Brown 
	Spok020 
	Hydrangea bendirei
	Euonymus pacificus is lumped as a Spok020 variant. Although its teeth are more crenate than most Hydrangea, which are hooked, they share what appears to be glandular teeth and widely looping secondaries. It may be shown in the future that these can be reliably separated.

	Ceratophyllum praedemersum Ashlee
	Spok021
	
	Herendeen et al (1990) state "the report of C. praedemersum [citing Ashlee and Brown] is erroneous. The axis illustrated by these authors is perhaps an immature platanoid inflorescence, not a vegetative shoot of Ceratophyllum". Because the morphotype is distinct, I will keep it, but its affinity remains unknown.

	Cornus latahense Chaney & Axelrod
	Spok022 
	Entire foliage M10
	

	Diospyros oregoniana (Lesquereux) Chaney & Axelrod
	Spok023 

	Diospyros oregoniana
	Included originally in Diospyros oregoniana was a diverse set of leaf types. When creating an entire margined key, I found no ground to keep all of them together, and decided splits were warranted. The holotype and another like it kept the affinity and the others are not provided affinity. 

	
	Spok092
	Lauraceae foliage M1
	

	
	Spok095
	Entire foliage M7
	

	
	Spok041 
	Diospyros oregoniana calyx
	First described by Knowlton (1926) and honored by Fields (1996), though from what I can tell no one has done, or at least reported, a careful investigation of affinity.

	Gaultheria pacifica Brown
	Spok040 
	Gaultheria pacifica
	

	Vaccinium bonseri serrulatum Berry
	Spok080
	Ericaceae foliage M2
	

	Vaccinium sophoroides (Knowlton) Brown
	Spok073 
Spok080

	Rhododendron knowltonii
	Transferred to Rhododendron columbiana by Smiley (1963). Very little justification has been provided for a generic affinity, thus one is not placed here, but we agree, their general form (obovate leaf with long decurrent base and apiculate apex) does occur in extant Rhododendron leaves. We take a more conservative approach and assign them leaves to the family Ericaceae, but also recognize uncertainty here, as we have not carefully compared the leaves to extant members of other plants families to assess potential overlap.

	Caesalpinia spokanensis (Knowlton) Herendeen & Dilcher
	Spok025 
	Mezoneuron spokanensis
	

	Sophora spokanensis Knowlton
	Spok026 
	Fabaceae foliage M1
	

	Castanea spokanensis (Knowlton) Chaney & Axelrod
	Spok027 

	Castanea spokanensis

	Apparently Wolfe considered this taxa synonymous with Quercus simulata (see personal communication reported in Fields (1996)). Though there is important overlap, I think a Castanea morphotype can be distinguished. Though according to the criteria, I use, several specimens described as Castanea are instead placed in Quercus simulata. 

	
	Spok031
	Quercus simulata
	See above

	Castanopsis spokanensis (Brown) Chaney & Axelrod (originally Tetracera spokanesis from Brown 1937, not found in my museum visits)
	
	
	Originally described as Tetracera spokanensis by Brown (1937), but transferred to Castanopsis spokanensis by Chaney and Axelrod (1959), reporting Brown’s as the only occurrence of this taxa. I did not encounter these specimens in any of my museum visits. The leaves figured by Brown (1937) show some resemblance to Quercus simulata. Although wider and larger than what is typical for that taxa, I think it may fall within the range. Given I have not seen a physical representative and there is some overlap with Q. simulata, I do not feel comfortable establishing a morphotype based off Brown’s figured material

	Fagus washoensis LaMotte
	Spok028 

	Fagus washoensis foliage

	The UWBM adds several additional and better preserved examples of Fagus washoensis foliage.  From what I can tell, no one has confirmed the affinity of the Fagus with a detailed study.  

	
	Spok029
	Fagus sp. cupule and winged seeds
	

	
	Spok097
	Pseudofagus idahoensis
	Although not described in Smiley and Huggins (1981), they are consistent in size (2.7-3.1 cm long) and elliptic shape, and appear to be trigonal, with the ridge in the middle potentially marking one of the three ribs. 

	Quercus axelrodi Brown
	Spok043

	Fagaceae foliage M2
	First described in Brown (1946) reporting occurrences from Vera and the Brickyard, with an accompanying illustration of a specimen from Vera. As Vera is outside of this project I do not have an image of it and am unsure if it is in type collections. I did not see any other from brickyard in type collections. Two specimens were found with a Quercus axelrodi label in general collections, both from Brickyard. They are distinct from Castanea and other Quercus morphotypes and were used to establish a new Fagaceae foliar morphotype. 

	Quercus bretzi Chaney
	Spok071 
	Quercus bretzi
	

	Quercus dayana Knowlton
	
	
	

	Quercus payettensis Knowlton
	Spok032 
	Quercus pseudolyrata
	Q. payettensis was traditionally distinguished from Q. pseudolyrata as the former had more shallow lobes with no teeth and the later deeper lobes with teeth. At Spokane, I observe a continuous gradation in lobe size, and all are simple with no teeth (a single toothed exception UWBM 16634). Thus they are lumped.

	Quercus pseudolyrata Lesquereux
	Spok032 
	Quercus pseudolyrata
	

	Quercus simulata Knowlton
	Spok031 
	Quercus simulata
	

	
	Spok030 
	Quercoideae acorn
	Nut and involucre cap clear in specimen and consistent with Quercoideae subfamily of Fagaceae. A detail study is required to identify to a genus, among Quercus (potentially subg.), Lithocarpus, Notholithocarpus, and some Castanopsis.

	Exbucklandia oregonensis (Chaney) Brown
	Spok033 

	Exbucklandia oregonensis foliage

	

	
	Spok034
	Exbucklandia sp. reproductive
	Spok034 was considered by Manchester (1999) states “The fossil infructescences from [Spokane] identified as Exbucklandia are clearly hamamelidaceous, but the enlarged stipules diagnostic of Exbucklandia have not been observed at these localities and further work on these fossil occurrences would be desirable to confirm the identification.”

	Hydrangea knowltoni (Berry) Chaney & Axelrod
	Spok020 

	Hydrangea foliage M2

	At least one of the Spokane Hydrangea knowltoni leaves was changed to H. bendirei by Wolfe (1960). 

	
	Spok035
	Hydrangea knowltoni flowering bract
	

	Philadephus pardeei (Knowlton) Brown
	Spok036 
	Philadelphus pardeei
	Knowlton’s Phyllites peculiaris specimen and one of Brown’s Philadelphus pardeei specimens are placed in unknown due to poor preservation.  

The characters discussed by Knowlton (1926) and Brown (1937) are fairly general in form. A detailed study comparing these characters to other potential genera is lacking. Low confidence. One specimen shows a fimbrial vein (NMNH_315303) suggesting this leaf may be fagaceous, may I am unsure on the prevalence of fimbrial veins in families outside of Fagaceae. 

	Pterocarya mixta (Knowlton) Brown
	Spok074 
	Pterocarya nigella
	

	
	Spok084
	Juglans foliage M2
	

	Machilus americana Brown
	Spok037 
	Entire foliage M3
	

	Machilus asiminoides Brown
	Spok024 
	Arbutus idahoensis

	Specimens assigned to M. asiminoides agree in venation well with the Arbutus morphotype, and because I lump both toothed and untoothed leaves in several of these morphotypes, these specimens are placed in Spok024. More confidence is placed in NMNH_39640, as it appears to have the dendritic FEVs in high order for Spok024, but we recognize some uncertainty in the placement of NMNH_315272. Future work may find grounds to split toothed and untoothed specimens within Spok024 and other Arbutus morphotypes, but I have not been able to.

	Persea lanceolata (Berry) Brown
	Spok038 
	Lauraceae foliage M9
	

	Mentzelia occidentalis (Berry) Brown
	
	Unknown
	Placed in unknown reproductive structures until more careful work is done to confirm or reassign affinity 

	Liriodendron hesperia Berry
	Spok061 

	Liriodendron hesperia carpels

	Affinity of the carpels were confirmed by Baghai (1988).

	
	Spok032
	Quercus pseudolyrata foliage
	A single specimen of foliage was assigned to Liriodendron by Brown (1935). The top and bottom of this leaf are bounded by damage, and its shape much more likely represents a broken fragment of a lobed oak.

	Magnolia dayana Cockerell
	Spok039 
	Magnolia M1
	

	
	
	Unknown
	A single specimen (NMNH_36976) identified as M. dayana by Knowlton (1926) and honored by Brown (1937) and Chaney and Axelrod (1959) is here moved to unknow due to its poor preservation.

	Magnolia latahensis (Berry) Brown
	Spok024 

	Arbutus idahoensis

	These specimens agree well with other entire margined Arbutus forms. 

	
	
	Unknown foliage
	A single specimen with an interesting base, but otherwise fairly poorly preserved NMNH_36988 was moved to unknown, though may warrant further consideration in the future.

	Tilia aspera (Newberry) LaMotte
	Spok054 
Unknown
	Ulmus speciosa
	Represented by two specimens by previous authors. One is very poorly preserved and I do not see any diagnostic characters and is this moved to unknown. The other is similar to other small-leaved variants of Ulmus and is placed there instead

	Cedrela pteraformis (Berry) Brown
	Spok042
	Cedrela pteraformis winged seed

	

	
	Spok026
	Fabaceae foliage M1
	A single specimen (NMNH_39659) ascribed to Cedrela pteraformis by Brown (1937) and Fields (1996) is here considered within the variation of Spok026 and is placed there.

	
	Spok076
	Quercus foliage M1
	I found medial asymmetry in several leaves Quercus foliage M1 from various sites of this study, and found they fall within the variation otherwise. Several were thus moved here

	Nyssa hesperia Berry
	Spok044 

	Nyssa hesperia fruit

	

	
	Spok045 
	Nyssa foliage M2

	

	
	Spok077
	Nyssa magnifica fruit
	Eyde and Barghoorn (1963) effectively resurrected Berry (1929)’s taxon.

	Platanus dissecta Lesquereux
	Spok046 
	Planatus dissecta
	

	Paliurus favonii Unger
	Spok047 

	Paliurus favonii fruit

	Fruit affinity confirmed by Burge and Manchester (2008). 

	
	Spok048
	Paliurus sp. foliage
	

	Amelanchier couleeana (Berry) Brown
	Spok049 
	Amelanchier foliage M2
	Nomenclatural updated by Wolfe (1964). 

	Ptelea miocenica Berry
	Spok082 
	Nyssa foliage M3
	Graham (1963) provides characters that better align the leaves with Hiraea than Ptelea, which was honored by Fields (1996). We find it more justifiable to place the leaves in Nyssa.

	Populus lindgreni Knowlton 
	Spok056 
	Populus lindgreni
	Originally reported from Vera only, rather than Spokane proper by Brown (1946), a specimen which is not considered in this project. Though I consider lobed forms previously described as V. ribesiforme and V. washingtonensis to be Populus, and have found additional specimens in UWBM collections

	Populus voyana Chaney & Axelrod
	
	
	Reported only from Vera and thus not considered in this project

	Salix hesperia (Knowlton) Condit
	Spok052 

	Salix inquirenda

	Condit (1944) and Chaney and Axelrod (1959) felt S. inquirenda and S. hesperia could not be differentiated. These went through as series of splitting and lumping: subsequently split by Axelrod (1992), lumped by Fields (1996), split again by Buechler (2008). At Spokane, I think the two are distinct. 

	
	Spok060
	Salix hesperia
	

	Salix spokanensis (Berry) Brown
	Spok072 

	Salix spokanensis

	Some leaves were included in Salix spokanensis which stand out in having a broad sessile point of attachment, and were moved elsewhere.  

	
	Spok087
	Salix stipule
	Reported as ‘Salix, stipule, by Berry (1929), it is reported in LaMotte 1952, but I have not seen it addressed since. 

	Dilodendron boreale Brown
	Spok057 
	cf. Rhus
	Based on a single specimen, and I haven’t seen anyone else consider this leaf since Brown 1937 though it was reported in LaMotte (1952). Rhus is suggested because every intercostal contains an intersecondary that courses into a tooth sinus

	Halesia columbiana Brown
	Spok053
	
	Manchester (1999) states, in reference to Brown (1946)’s assignment, "those occurrences do not represent Halesia and are probably not even Styracaceae because they lack the diagnostic thick intramarginal vein seen on each of the fruit wings in this genus". So a taxonomic affinity is not included but it is databased as a unique reproductive morphotype.

	Gordonia idahoensis (Knowlton) Berry
	Spok024 


	Arbutus idahoensis foliage

	A very diverse set of leaf forms including toothed (ranging from small to large teeth) to entire margined. 

	
	Spok083
	Foliage
	A single specimen assigned to Gordonia was here transferred to Spok083 given its unique base.

	
	Spok068 

	Gordonia paulownia fruit

	Grote and Dilcher (1992) state “the compressed fruit illustrated by Brown (1937) is similar, at least in outline, to some Recent Gordonia fruits".

	
	Spok069
	Gordonia winged seed
	Grote and Dilcher (1992) state the fossil seeds "look very much like Gordonia seeds, as Keng (1962) also attested".

	Nordenskioldia interglacialis (Hollick) Manchester Crane & Dilcher6
	Spok051 
	Nordenskioldia interglacialis
	

	Zizyphoides auriculata (Heer) Manchester Crane & Dilcher6
	Spok050 
	Zizyphoides auriculata
	

	Ulmus speciosa Newberry
	Spok054 

	Ulmus sp. foliage

	

	
	Spok055
	Ulmus sp. winged fruit
	

	Zelkova oregoniana (Knowlton) Brown
	Spok054 
	Ulmus speciosa foliage
	In light of Ulmus okanagenensis (i.e., Zelkova like leaves attached to Ulmus fruits) and a lack of Zelkova reproductive structures, I take a conservative approach and lump leaves previously assigned to both Ulmus and Zelkova. 

	Vitis washingtonensis (Knowlton) Brown
	Spok056 
	Populus lindgreni
	Representing lobed forms of Populus 

	
	Spok078
	Tetracentron remberi
	Includes a specimen CT-scanned by Steve Manchester.

	
	Spok070
	
	Described as Diospyros? microcalyx by Knowlton (1926) and move to incerta sedis by Chaney and Axelrod (1959). 

	
	Spok077
	
	Winged fruit distinct from others, originally described as Umbelliferospermum latahense by Berry (1929) and incertaea sedis by Chaney and Axelrod (1959). 

	
	Spok078
	
	Unknown bud scales

	
	Spok081
	
	Represented by a single specimen that shares some features with entire margined Spok024 (Gordonia sp.), like wavering secondaries and a coarse chaotic tertiary mesh, but differs in having much more widely spaced secondaries.

	
	Spok085
	
	A foliar morphotype with a wide and round shape, glandular teeth, and chaotic secondaries 

	
	Spok086 
	Ericaceae foliage M3
	Identified as Arctostaphylos spatulata by Berry (1929) but moved to incertae sedis by Chaney and Axelrod (1959). I think it is a distinct morphotype, though I am not confident in its affinity. 

	
	Spok089
	
	

	
	Spok090
	Anacardiaceae foliage M1
	

	
	Spok091
	Lauraceae foliage M10
	

	
	Spok093
	Entire foliage M5
	

	
	Spok096
	
	Foliar, represented by a single specimen in UWBM collection



Angiosperms

	Wolfe and Tanai 1987
	Morpho #
	Taxon (this study)
	Specimens
	Notes

	Acer chaneyi Knowlton
	Spok058
	Acer chaneyi foliage
	UCMP_22862

	

	Acer knolli Wolfe & Tanai
	Spok099
	Acer knolli samaras
	NMNH_38157, 39325, 39666, 36444, 396061

	

	Acer latahense Wolfe & Tanai
	
	Unknown
	NMNH_396136

	Currently placed in unknown because I received the image after working through the Acers. It is awaiting future work. 

	Acer medianum Knowlton
	
	Not recognized
	NMNH_396084

	I don’t not have an image of this specimen so it is not recognized

	Acer niklasi Wolfe & Tanai
	
	Not recognized
	HUBM_24153

	I don’t not have an image of this specimen so it is not recognized

	Acer tigilense Chelebaeva
	Spok101
	Acer samara M1a
	NMNH_39664

	

	
	Spok059
	Acer samara M1c
	38166
	

	Acer whitebirdense (Ashlee) Wolfe & Tanai
	Spok100
	Acer whitebirdense samara
	NMNH_396109, , 396111

	






Table A7.4. Mascall morphotype summary table. Chaney and Axelrod (1959) serves as the base list. Additional taxa previously reported by 1Wolfe and Tanai (1987), 2Tanai and Wolfe (1977), and 3Schorn and Gooch (1994) are also included. 
	Chaney and Axelrod 1959
	Morpho #
	Taxon (this study)
	Notes

	Gymnosperms
	
	
	

	Ginkgo adiantoides
	Mas013
	Ginkgo adiantoides
	An additional specimen bearing cuticle was collected by us and is housed in UWBM.

	Libocedrus masoni
	Mas019


	Calocedrus foliage M3

	The name was updated to Calocedrus masoni by Axelrod (1980), recognizing the change from its modern comparison of L. decurrens to C. decurrens. Fields (1996) points out a holotype was never properly documented by Chaney and Axelrod so the epithet is not valid. 

	
	Mas061
	Calocedrus sp. cones
	The presence of Calocedrus cones was confirmed by Kvacek and Rember (2007) and strengthens the affinity given to the foliage.

	
	Mas033
	Calocedrus sp. seeds
	A winged seed (UCMP_146) was included in the taxon by Chaney and Axelrod (1959), and is mentioned by Kvacek and Rember (2007) only in the sentence “cones and their seeds are smaller than those from the Clarkia and Emerald Creek area”.

	Metasequoia occidentalis
	Mas066


	Metasequoia occidentalis cone

	Chaney (1951) in his revision of Metasequoia reassess the female cone originally assigned to Sequoia sp. by Knowlton (1902) (NMNH_8510). He states "This cone (no. 8510) has a naked stem and the scale attachment is decussate. I have collected a number of similar specimens at Mascall localities in the John Day Basin, all of which, like Knowlton's specimens, are typical pistillate cones of M. occidentalis". The specimen is very poorly preserved and cone scales are not discernable, thus it is moved to unknown. However an uncataloged specimen in NMNH general collections (2021_UCMP_448) has transversely elliptic peltate scales that appear decussately arranged, and provides a reliable record of a Metasequoia seed cone. An additional cone, UCMP_2891, was figured by Chaney and Axelrod (1959) (pl. 15, fig. 4) but I do not have an image of it and it is not addressed here.

	
	Mas067
	Metasequoia occidentalis foliage
	

	Taxodium dubium
	Mas043
	Taxodium dubium foliage
	

	
	Mas044
	Taxodium sp. male cones
	

	
	
	Taxodium seed cone
	UCMP_2614 is a female cone reported as Taxodium disitchum miocenum by Lesquereux (1888), i.e., 2614 was listed as a ‘museum number’ under that taxa. Chaney and Axelrod (1959) synonymize this taxa from Lesquereux (1888) under Taxodium dubium, without reference to any specific specimens, but in their discussion state "we have found no pistillate cones or cone scales [at Mascall]". It is very poorly preserved and moved to unknown. 

	Thuja dimorpha
	Mas019

	Calocedrus foliage M3
	

	Abies chaneyi 
	Mas048
	Abies chaneyi seed
	

	
	Mas050
	Abies sp. cone scale
	We are unable to differentiate cone scales and assume cones lacking bracts may have had them abraded off. 

	Abies klamathensis
	Mas048
	Abies klamathensis seed
	Chaney and Axelrod (1959) do not figure any of these specimens. Images we have, including of Mason (1927)’s type, is consistent with our delineation of Abies chaneyi. 

	
	Mas050
	Abies sp. cone scale
	See above. 

	Keteleeria heterophylloides
	Mas040
	Keteleeria heterophylloides foliage
	Includes isolated needles and a stem with needles attached showing well preserved spirally arranged oval needles scares. Needles appear to constrict at base consistent with our Keteleeria heterophylloides morphotype, but we encourage future work comparing these to Abies as well. See Pinaceae foliage summary document for more details.

	Picea magna
	Mas071
	Picea magna seed
	Specimen placed in various taxa by Chaney and Axelrod (1959) and us may not correspond exactly.

	Picea sonomensis
	Mas062
	Picea sonomensis seed
	See above

	
	Mas070
	Picea lahontense seed
	Represented by UWBM specimens only

	Pinus harneyana
	Mas063
	Pinus sp. seed
	The name Pinus harneyana was renamed to P. chaneyi by Fields (1996) after the original holotype was transferred. He designated UCMP_2860 the holotype. Interestingly, that specimen has a snub nose and is widest in its distal half, consistent with Picea, and is placed by us in Picea sonomensis. However, we find additional specimens that align with this concept and are placed here. 

	Cephalotaxus californica
	Mas065
	Amentotaxus gladifolia
	The two figured needles were the only reported from Mascall as Cephalotaxus californica by Chaney and Axelrod (1959). They note "very wide stomatal bands on each side of the midrib". Fields (1996) mentions that Howard Schorn, citing personal communication, "pointed out the Mascall specimen,.. has subsidiary cells in a cyclic arrangement around the individual stomata", a feature known in Amentotaxus and not Cephalotaxus. Interestingly, the image I have of both specimens are poor white on white impressions, with no indication that stomatal features could be observed.

	
	Mas032
	Chamaecyparis winged seed
	The size and shape of the winged seeds, and the lack of persistent styles, are consistent with Chamaecyparis, for example, C. pisifera (Farjon 2005), although I am unsure how diagnostic these traits are.

	
	Mas085
	Glyptostrobus oregonensis foliage
	

	
	Mas086
	Glyptostrobus oregonensis seed cone
	

	
	Mas087
	Sequoia sp. cone
	Seed cone positioned distally on a vegetated stem. Foliage is crypto-cupressoid, as in Glyptostrobus, but similar foliage characteristics fertile stems of Sequoia. The cones are peltate and inconsistent with Glyptostrobus. The cone shape is oblong and a vertical line passing through the center of the cone appears to pass ~4 peltate scales, both consistent with extant Sequoia. One cone scale appears to show a transverse depression, also consistent with Sequoia. Upon review of Farjon (2005), I have found no other genera which conform to these characteristics as well as Sequoia, the only difference being this has a smaller size, measuring 1.2 cm long, where Farjon reports S. sempervirens have cones 1.5-3 cm. However S. affins cones at Florissant are also small, ~1 cm long (MacGinitie 1953), and size variation falling outside this monotypic species is not surprising. 

	Angiosperms
	
	
	

	Smilax magna
	Mas042
	Smilax magna
	

	Smilax wardii
	Mas069
	Smilax wardii
	Differentiated from S. magna but its extremely drawn out lanceolate shape and a sagittate leaf base

	Typha lesquereuxi
	Mas064
	Parallel veined strap shaped monocot leaves
	

	Liquidambar pachyphyllum
	Mas021
	Liquidambar pachyphyllum
	

	Mahonia simplex
	Mas022
	Berberis simplex
	

	Alnus hollandiana
	
	unidentified 
	Two specimens are reported by Chaney and Axelrod (1959), and one figured. The figured specimen I have an image of is very poorly preserved with no discernable margin (at least from the figure). It is moved to unidentified and with no record of the second specimen, this taxa is not here recognized. 

	Alnus relatus
	Mas084
	Alnus relatus
	

	
	Mas002
	Betula foliage M2
	Chaney and Axelrod (1959) claim only 5 specimens identified as A. relatus occur at Mascall. They figure 2, only one of which I have an image for (UCMP_2971). UCMP_2971 was subsequently moved to A. healyensis by Wolfe et al. (1980) noting sharp, almost spinose teeth, and small recurved secondary teeth. We find these leaves consistent with Betula foliage M2 are placed there. 

	Betula fairii
	Mas002
	Betula foliage M2
	A single specimen was assigned to Betula fairii by Chaney and Axelrod (1959). Following Fields (1996), I re-assign this specimen to Betula thor (=Betula foliage M2). Though it is recognized as a variant have a few more subsidiary teeth. 

	Betula thor
	Mas002

	Betula foliage M2
	

	Ostrya oregoniana
	Mas026


	Ostrya oregoniana reproductive
 
	Characteristic reproductive bracts of Ostrya are present. Foliage can be distinguished from the Betula and Alnus morphotypes by having a greater number of secondaries. One specimen figured by Chaney and Axelrod (1959) as Ostrya (UCMP_2984) differs in having much smaller teeth, but is poorly preserved and is thus placed as unidentified.

	
	Mas027
	Betulaceae foliage M3
	Two specimens were figured as Ostrya oregoniana from Mascall by Chaney and Axelrod (1959). The first (UCMP_2984), has basal veins typical of Betulaceae, but appears to have very small rounded teeth, although the margin is generally preserved. It was likely placed in Ostrya due to a complex branching of basal secondary on the bottom right half. Given the poor preservation of the margin, the specimen is placed in unknown. The second (UCMP_2983) is consistent with Ostrya, having large pointed primary teeth and secondaries that are curved in their course, but differs from Ostrya oregoniana elsewhere in having small and few subsidiary teeth. Thus, while we recognize the specimen could be Ostrya, without good preservation of subsidiary teeth, or secondary branches, we take a conservative approach, and honor the specimen as a distinct morphotype, but apply only a familial identification (Betulaceae foliage M3).

	
	
	Unknown foliage
	See above

	Celtis dayana
	Mas006
	Celtis dayana
	‘Pinnipalmate’ venation with naked basal veins is reminiscent of Celtis, but I am not sure how diagnostic it is. A single specimen collected by us in UWBM collections shares very similar venation, size, and shape to this morphotype has irregularly placed spinose teeth. We first considered this a separate morphotype, as in addition to this difference, the lateral 'primaries' travel greater distances apically within the leaf. However, we found that extant C. laevigata, to which this taxon was compared, varies from entire margined to having fairly irregularly spaced spinose teeth as well, and the course of the basal secondaries can vary (e.g., see link below). Thus it is lumped here adding new information into the character of this fossil, likely Celtis, taxon.

	Cercidiphyllum crenatum
	Mas007
	Cercidiphyllum crenatum
	

	Diospyros oregoniana
	Mas009


	Entire M8
 
	This includes only two specimens reported by Lesquereux (1888) and Knowlton (1902) as Ficus? oregoniana. 

	
	
	Unknown
	Knowlton’s specimens were synonymized to Diospyros oregoniana by Chaney and Axelrod (1959), who included three additional type specimens. Two of these additional specimens are poorly preserved--the secondaries of UCMP_5139 are difficult to discern and UCMP_5140 represents only a small basal fragment. These two are moved by me to unidentified. And third is unlike this morphotype, being elliptic and much skinnier, and is placed elsewhere.

	Albizzia oregoniana
	Mas057
	Fabaceae fruit M3
	Specimens placed here previously were split into two morphotypes by us according to whether or not they had a narrow wing that extended beyond the placental suture. These do not and Mas055 do. We have little confidence in generic affinity thus a family level affinity is given. 

	
	Mas055
	Fabaceae fruit M2
	See above

	Gymnocladus dayana
	Mas014
	Fabaceae foliage M1
	

	Fagus washoensis
	Mas010
	Fagus washoensis
	

	Quercus bretzi
	Mas035
	Quercus prelobata
	A single specimen was reported at Mascall by Chaney and Axelrod (1959) (UCMP_5147). Wolfe (1960) claims they were separated from Q. columbiana by Chaney mainly on the basis of shape, and he instead think they intergrade with respective to shape. He instead differentiates the two in that Q. bretzi has strong intersecondaries. Although strong intersecondaries are present in UCMP_5147, only the base is preserved, and strong intersecondaries are also clear only in the base of a Q. columbiana specimen (UCMP_3028), but that specimen is distinct in having more lobes that are less dissected. A strong intersecondary is also present in Q. prelobata (2021_UCMP_442), thus I do not find this a satisfactory character to split from. Thus Q. bretzi (UCMP_5147) is lumped with the other round lobed oaks or Q. prelobata. 

	Quercus columbiana
	Mas034
	Quercus columbiana
	These have lobe apices that are closer to straight than convex, thus differing from Q. prelobata, and are similar to the more subtle lobe apices observed in Quercus psuedolyrata. Rather, this taxa has 6-12 shallow lobes, while Q. psuedolyrata has 2-5 lobes, typically 3-4, and are more incised. 

	Quercus dayana
	Mas036
	Quercus foliage M1
	See supplemental document 

	Quercus merriami
	Mas038
	Quercus psuedolyrata
	Chaney and Axelrod (1959) provide no explicit discussion as to what distinguishes this from Q. pseudolyrata, but  comparing their types specimens, as Becker (1969) states, Q. merriami generally has fewer and more simple lobes. Wolfe (1964) state there is an intergradation of morphological characters between the Mascall specimens, including degree of dissection and number of lobations, so they synonymize this taxa under the priority Q. pseudolyrata. Without recreating Wolfe’s analysis in the interest of time, I follow his synonymy, and recognize Q. psuedolyrata as a morphotype with fairly high morphological diversity. 

	Quercus prelobata
	Mas035
	Quercus prelobata
	Q. prelobata can be distinguished by having at least one convincingly round, convex, and broad lobe more distal than the first two basal pairs. 

	Quercus pseudolyrata
	Mas038
	Quercus psuedolyrata
	See discussion for other lobed oaks

	
	Mas037
	Quercoideae acorns
	No acorns were figured, and from what I can tell, reported by Chaney and Axelrod (1959). Two uncataloged UCMP specimens have a nut shape and size appears consistent with an acorn, though the pitted texture of the nut, and lack of a clear involucre adds uncertainty. A detail study is required to identify to a genus, among Quercus (potentially subg.), Lithocarpus, Notholithocarpus, and some Castanopsis.

	Quercus smileyana
	Mas056
	Lauraceae foliage M3
	Chaney and Axelrod (1959) describe this as a new species, and report three occurrences from Mascall. The leaves are very poorly preserved. Secondary veins are difficult to discern, and tertiaries are not preserved, for all specimens, including the holotype (UCMP_3106). I find that 3106, from what is preserved, falls within the variation of what is assigned to Mas056, and the other two are so poorly preserved that reliable assignment is not possible, thus they are moved to unidentified. 

	
	
	Unknown
	See above

	
	Mas072
	Quercus simulata
	This taxon was interestingly not reported from Mascall by Chaney and Axelrod (1959). We find specimens in uncataloged UCMP collections and the UWBM collections consistent with this taxon. 

	Hamamelis merriami
	Mas015
	Hamamelidaceae
	Little confidence in the original generic affinity given overlap with other members of the family.

	Hydrangea bendirei
	Mas016
	Hydrangea benderei calyces
	

	
	Mas017
	Hydrangea sp. leaves
	The leaves are distinct, but little confidence is placed in their generic affinity.

	Carya bendirei
	Mas003
	Carya benderei
	Long discussion involving our justification for delineating Carya and Pterocarya specimens. See supplemental document

	Pterocarya mixta
	Mas001
	Pterocarya nigella
	See above.

	
	Mas056
	Juglans browniana
	Fragmented specimens are hesitantly assigned to this taxon as they share with it irregular secondary courses, some even reticulating in their distal course, common reticulating intersecondaries, reticulate tertiaries, small distantly spaced teeth, and a fairly skinny leaf.

	Laurophyllum merrilli
	Mas056
	Persea psuedocarolinensis
	The long drawn out leaf base of UCMP_3116 is noteworthy, though all other venation features are consistent with Mas056 (Persea psuedocarolinensis), and no specimens assigned to Mas056, including what was figured by Chaney and Axelrod (1959), preserves a base to compare to. Thus until it is shown that Mas056 preserves a different type of base, there is no ground to split this morphotype out. 

	Lindera oregoniana
	Mas020
	Lauraceae M5
	Specimens previously assigned to L. oregoniana may not correspond exactly to this morphotype—see supplemental document.

	Persea pseudocarolinensis
	Mas056
	Persea pseudocarolinensis
	

	
	Mas041
	Lauraceae foliage M8
	

	Sassafras columbiana
	Mas018


	Sassafras columbiana

	A single specimen was figured by Chaney and Axelrod (1959) as Sassafras columbiana. Interestingly, this specimen is pinnate rather than actinodromous. Two additional specimens were reported as homeotypes. One, UCMP_3122, but the other, UCMP_3123, is poorly preserved with no base. In addition, I imaged a specimen in general collections that has suprabasal actinodromous primary venation and a broad and obovate shape, consistent with Sassafras (2021_UCMP_1157).

Wolfe (1960) transferred Chaney and Axelrod (1959)'s Sassafras specimens "in part", referring only to their figured specimen (UCMP_3124). The others with more obvious actinodromous venation then it seems were kept in S. columbiana. Fields (1996) describes a new taxa and holotype for this concept (S. eichhornii), including in synonymy Sassafras columbiana of (1959), though honoring Wolfe's transfer of the one figured specimen to Cinnamomum. Though interestingly, Fields (1996) appears to ignore the other two unfigured homeotypes, as a Mascall occurrence is not reported under S. eichhornii. 

	
	Mas083
	Lauraceae M7
	See above.

I follow Wolfe (1960), and transfer Chaney and Axelrod (1959)'s figured specimen to Lauraceae M7 (ex. Cinnamomum). However, specimens part of Wolfe and Fields Cinnamomum may not correspond exactly to this morphotype.

	
	
	
	

	Leitneria pacifica
	Mas008
	Lauraceae foliage M6 
	

	Cedrela trainii
	
	Unknown foliage


	Chaney and Axelrod (1959) report 4 “asymmetrical, lanceolate leaflets” from Mascall. Two are listed as types and figured. UCMP_3160 is poorly preserved and does not preserve enough of the leaf, or have convincing intact margin, that would allow a reliable inference of medial asymmetry. UCMP_3161 is poorly preserved with no discernable venation. It appears as it may be asymmetric, particularly in its base, but it is difficult to confirm intact margin is preserved. Reinvestigation of this specimen via a better image or in person is encouraged. A foliar morphotype is currently not recognized.

	
	Mas004
	Cedrela pteraformis seed
	A diversity of wing and seed shapes and sizes, though many preserve the diagnostic concave proximal margin of the wing. 


	Nymphaeites nevadensis
	Mas023

	Nymphaeites nevadensis
	A lumped taxon including rhizomes with attached rootlets or rootlets and/or leaf scars. Fields (1996) split the taxon, placing some in Nelumbo that have “numerous roots emerging from large bulbous nodes” which he claims are indicative of Nelumbo rather than Nymphaea. We take a conservative approach and lump both into the original taxon N. nevadensis until more evidence is presented.

We note one specimen whose ‘scars’ appear much more regular in size and their circular shape. These are similar in this regard to fossils of Nelumbo receptacles (see pl. I, fig. 1 in Kowalski 2016). However the stem on this specimens is very wide, and potentially more consistent with those found connected to swollen nodes of rootlets (e.g., Chaney and Axelrod 1959, pl. 32, fig. 9). 

	Nyssa hesperia
	Mas024


	Nyssa hesperia reproductive

	Nyssa hesperia was originally described from fruit. Unfortunately Mascall reproductive specimens were not discussed in Eyde (Eyde 1997). Moderate confidence is given in affinity until reproductive structures are studied in more detail (e.g., identification of germination valve).

	
	Mas025
	Nyssa foliage M1
	

	Fraxinus coulteri
	Mas011
	Fraxinus coulteri
	

	Fraxinus dayana
	Mas012
	Fraxinus dayana
	

	Platanus dissecta
	Mas028
	Platanus dissecta
	

	Amelanchier couleeana
	
	Unidentified
	Schorn and Gooch (1994) transfer this specimen to ‘Ulmaceae cf. Zelkova’. The specimen is poorly preserved, and the secondary vein type is not obvious, thus I transfer it to unidentified. 

	Amelanchier coveus
	
	Unidentified 
	Previously represented by a single specimen, which Wolfe 1964 and Schorn and Gooch (1994) transfer to incertae sedis. The leaf is very poorly preserved, so I follow suite.

	Crataegus gracilens
	Mas002
	Betula thor
	Chaney and Axelrod (1959) mention two specimens of Crataegus gracilens from Mascall in their description, but only report one type, which I have an image for. For the other, there is an uncataloged specimen I photographed in general collections that matches very closely, and I presume this was it (2021_UCMP_362). These specimens have teeth shape and tertiary venation that match very well with the Alnus and Betula morphotypes, and given a similarly wide shape and obtuse base, it is placed lumped into the latter. Though it is recognized as a particularly toothy variant. It appears to have glandular teeth, is likely also the case for both the Betula and Alnus morphotypes.

	Ptelea miocenica
	Mas031
	Diplodipelta miocenica
	UCMP_3155 shows features more consistent with Diplodipelta than Ptelea, i.e., a central structure that looks more like the saddle-like bract of Diplodipelta than the fruit body of Ptelea, a lack of the three proximal veins and the floral disk of Ptelea, and a fruit that appears to have several skinny protrusions on its distal end, consistent with the digitate calyx lobes of Diplodipelta. 

	
	
	Unknown reproductive
	UCMP_3156, also assigned to Ptelea by Chaney and Axelrod (1959), is too poorly preserved (at least judging from my image) to reliably ascribe to a taxonomic affinity, and is thus moved to unknown.

	Populus lindgreni
	Mas029
	Populus lindgreni
	

	Populus voyana
	Mas005
	Populus lindgreni
	

	Salix boisiensis
	
	unidentified
	Two Salix boisiensis specimens figured by Chaney and Axelrod (1959) are very poorly preserved--their secondary course is difficult to discern and tertiaries are not preserved. It seems the Mascall specimens has far fewer pairs of secondaries compared to the type specimens from Thorn Creek, and the similarity is mainly with the obovate shape and size of the leaves. The two specimens are moved to unidentified and the taxa is here not recognized.

	Salix hesperia
	
	Not recognized 
	Salix hesperia was reported at Mascall by Chaney and Axelrod (1959), listing 3 homeotypes UCMP_2935-2937, none of which were figured. Those specimens were not encountered during my trip to UCMP. Both Fields (1996) and Buechler (2008) only include S. hesperia occurrences reported in Chaney and Axelrod (1959) from Stinking Water (UCMP 2034), and not Mascall, both not mentioning Mascall at all. UCMP database lists 2935 and 2936 from "N. Road locality" (P4131) and 2937 from "Mascall general" (PA980).

	Ulmus speciosa
	Mas046

	Ulmus foliage M1

	We are unable to recreate distinctions in Ulmus and Zelkova foliar morphotypes, thus they are all lumped.

	
	Mas031
	Diplodipelta miocenica
	A samara figured by Chaney and Axelrod (1959) has the distinct digitate calyx lobes of Diplodipelta miocenica and is instead placed there.

	Ulmus paucidentata2
	Mas046
	Ulmus foliage M1
	See above

	
	Mas047
	Ulmus sp. reproductive
	

	Ulmus owyheensis2
	Mas046
	Ulmus foliage M1
	See above

	Ulmus pseudo-americana2
	Mas046
	Ulmus foliage M1
	See above

	Ulmus dignatus3
	Mas046
	Ulmus foliage M1
	See above

	Zelkova browni2
	Mas046
	Ulmus foliage M1
	See above

	
	Mas030
	Entire foliage M3
	Entire margined leaf of unknown affinity

	
	
	
	

	
	Mas039
	Entire foliage M13
	Entire margined leaf of unknown affinity

	
	Mas082
	Lauraceae foliage M2
	

	
	Mas083
	Lauraceae foliage M7
	

	
	Mas088
	Bambusoideae foliage
	Broad but lanceolate leaves, with a prominent midvein accompanied by parallelodromous secondary veins, a pseudopetiole with an obvious absicission layer at its proximal end, are all consistent with and apparently diagnostic of bamboos (see useful discussion in Wang et al 2013; Srivastava et al 2019). The pseudopetiole of the larger specimen is notably long, longer than I have seen in bamboo leaves, but the subfamily is diverse and I have not spent much time searching.



	Wolfe and Tanai 1987
	Morpho #
	Taxon (this study)
	Specimens
	Notes

	Acer chaneyi1
	Mas051
	Acer chaneyi foliage

	UCMP_3179, _3176
	

	
	Mas080
	Acer samara M1a
	UCMP_3177

	

	Acer medianum1
	Mas074

	Acer medianum foliage

	UCMP_5129, 5131, 5132, 5130, 9084
	

	
	Mas052
	Acer samara M1c
	UCMP_9083, NMNH_8498, 
	

	
	Mas081
	Acer samara M1b
	NMNH_8499
	

	Acer megasamarum1
	Mas052
	Acer samara M1c
	UCMP_9169

	

	Acer negundoides1
	Mas075
	Acer negundoides samara
	UCMP_9059, 9060, 3199, 3196, 3198
	

	Acer oreganianum1
	Mas076
	Acer oregonianum samara
	UCMP_9168, 3192, 3193, NMNH_8495-8497
	

	
	Mas052
	Acer samara M1c
	NMNH_8494
	

	Acer schorni1
	Mas052
	Acer samara M1c
	NMNH_8501
	

	Acer scottiae1
	Mas077
	Acer scottiae foliage
	UCMP_3212-3216
	

	Acer septilobatum1
	Mas078
	Acer scottiae samara
	UCMP_3217
	

	Acer taggarti1
	Mas079
	Acer taggarti foliage
	UCMP_9102, 3184, 3185, 3186, 3202, 9103, 9104
	

	
	Mas052
	Acer samara M1c
	UCMP_3178, 3187-3189, 9106
	

	
	Mas080
	Acer samara M1a
	UCMP_9105
	

	Acer tigilense1
	Mas052
	Acer samara M1c
	NMNH_396138
	

	Acer traini1
	
	Not recognized
	UCMP_9017
	I do not have an image of this specimen

	Acer tyrellense1
	Mas052
	Acer samara M1c
	NMNH_8501
	

	
	Mas073
	Acer gigas
	NMNH_8502
	Wolfe and Tanai 1987 considered this holotype specimen, and the taxa, nomina dubia, as they claimed its placement was not possible due to poor preservation. Zhu and Manchester (2020) reinstate the specimen as the holotype for a resurrected A. gigas. 





Table A7.5. Clarkia morphotype summary table. Both Smiley and Rember (1985) and Rember (1991) serve as the base floral lists. Additional taxa previously reported are also included from 1Kvacek and Rember (2000), 2Kvacek and Rember (2007), 3Herendeen and Dilcher (1991), 4Smiley and Huggins (1981), 5Manchester (1987), 6Burge and Manchester (2008), 7Wolfe and Tanai (1987), 8Manchester et al. (1991), 9Huggins (1985), 10Pinson et al. (2018), 11Gee et al. (2022), 12Buechler (2008), 13Smiley (1961), 14Manchester and Chen (2006), 15Manchester et al. (2018), 16Manchester and Uemura (2014), 17Smith and Manchester (2019). 
	Smiley and Rember 1985
	Rember 1991
	Morpho #
	Taxon (this study)
	Notes

	Ferns *Currently excluded from our taxonomic framework

	Culcita remberi10
	
	
	
	I do not have any images, specimens housed at UF.

	
	Polypdoium sp.
	
	
	I do not have any images of these. Pinson et al 2018 mention previous reported occurrences of Polypodium from Clarkia, though do not include them in their synonymy, thus I assume they still recognize its presence even though they do not explicitly mention it. 

	Gymnosperms

	Calocedrus robustior2
	Calocedrus masoni
	CL01


	Calocedrus robustior foliage

	See discussion in Thuja. 

	
	
	CL79
	Calocedrus robustior cone
	Studied in detail by Kvacek and Rember (2007). 

	Chamaecyparis cf. linguaefolia
	Chamaecyparis linguaefolia
	CL02


	Chamaecyparis M2 foliage

	Apparently only found at P33. Edwards (1983) illustrates a cleared foliage specimen identified as Chamaecyparis, noting the basal notches on lower-order shoots. It is also worth note that in Edward’s figured Chamaecyparis specimens, the lateral leaves fuse before their base, whereas they remain unfused in Calocedrus. Additionally the facial leaves have acuminate apices in Chamaecyparis but straight apices in Calocedrus. I don’t think I have any images for specimens that Edwards considered, but one specimen in UI collection labelled “probably Chamaecyparis” appears to have lateral leaves that fuse before their base, consistent with that genus.  

	
	
	CL04
	Chamaecyparis sp. seed cone
	Chamaecyparis cones were also assessed by Edwards (1983) and Huggins (1985), both which confirm their affinity.

	Cunninghamia chaneyi1,9
	Cunninghamia chaneyi
	CL03


	Cunninghamia chaneyi cones

	Discussed in Kvacek and Rember (2000). 

	
	
	CL06
	Cunninghamia sp. foliage
	Discussed in Kvacek and Rember (2000).

	Glyptostrobus oregonensis1
	Glyptostrobus oregonensis
	CL93




	Glyptostrobus oregonsensis foliage

	Specimens are represented mainly by crypto-cupressoid foliage. It could be that some taxodioid leaves were misidentified as Taxodium.

	
	
	CL96
	Glyptostrobus oregonsensis seed cone
	

	Metasequoia occidentalis1,9
	Metasequoia occidentalis
	CL07
	Metasequoia occidentalis seed cone

	Cones were labelled as such in UofI drawers. They appear the be consistent with Metasequoia in terms of size, and the peltate scales being decussate and narrowly and transversely elliptic scales

	
	
	CL89
	Metasequoia occidentalis foliage
	

	?Sequoia sp.1
	Sequoia affinis
	CL89


	Metasequoia occidentalis

	Bill Rember told me he is not convinced of its presence at Clarkia and Rember (1991) mentions that morphological differences between Taxodium and Sequoia are gradational. Pat Fields has told me he has found a few specimens he does think are Sequoia. Kvacek and Rember (2000) state the foliage reported as Sequoia suggests short shoots of Sequoia, however given there have been no cones or seeds found, their anatomy is not verified and they could be a foliar variant of Taxodium. Specimens I have images for that were noted as “Sequoia?” by me, I think these are ones that Pat Fields set aside as showing characteristics consistent of Sequoia. Regardless, I take a conservative approach, acknowledging the difficulty in separately the two and also the poor quality of my images, and split these into Taxodium and Metasequoia. Further work is encouraged. 


	
	
	CL90
	Taxodium dubium
	See above

	Taxodium dubium1,9
	Taxodium dubium
	CL90



	Taxodium dubium foliage

	Ovulate cones are fairly poorly preserved but labelled as such in the UI collections. They do not have the long narrowly and transversely elliptic cone scale typical of Metasequoia, so I honor that identification here, though recognize potential for misidentification. 

	
	
	CL09

	Taxodium dubium pollen cones
	

	
	
	CL10
	Taxodium dubium ovulate cones
	We currently only cones scales, as those are among the images we have most convincing of this genus. Triangular shape of the scales and potentially dissected irregularities on the distal side of one specimen (2019_UI_31) are consistent with Taxodium, though other diagnostic traits are not discernable.

	Thuja sp.1
	Thuja dimorpha
	CL01
	Calocedrus robustior
	No cones yet found. An occurrence of Thuja was also reported by Edwards (1983) but states that it may instead be Calocedrus, citing oral communication with Bill saying ‘Thuja’ foliage occurrences in stratigraphic sequence with Calocedrus cones. Unfortunately Kvacek and Rember (2007) do not detail how Calocedrus foliage can be differentiated from either Thuja or Chamaecyparis—it is unclear if they recognize the presence of Thuja at Clarkia. With no clear indication that Thuja is present, and without a reliable means to separate specimens I have into Thuja vs. Calocedrus, I currently lump them. 

	Abies sp.1
	Abies chaneyi
	CL107
	Abies klamathensis seed
	Represented by a single specimen

	Cathaya sp.1
	
	CL16


	Pinaceae cone

	Discussed by Rember (1991) and Kvacek and Rember (2000) as sharing characteristics of both Cathaya (short bracts; though I cannot make them out on the images I have) and Keteleeria (large cone size).

	
	
	CL113
	Cathaya sp. cone scale
	UWBM_PB_107425I shares a similar orbicular shape to Cathaya and is roughly consistent in size: modern scales are 1.5–2.5 cm long and 1–2 cm wide at mid-cone (Farjon 2017), while the fossil is 1.3 and 1.02 cm in length and width, respectively. Longitudinal surface striations/furrowing are potentially present as well. I am not sure how this overlaps with other genera (e.g., Abies, Tsuga, Nothotsuga). It represents its own morphotype, and a confidence of 2 is provided until diagnostic value of the traits are demonstrated.

	
	
	CL17
	Cathaya sp. foliage
	Affinity more certain through detailed cuticular anatomy comparisons by Kvacek and Rember (2000). 

	cf. Keteleeria sp.1
	Keteleeria sp.?
	
	Not recognized
	Kvacek and Rember (2000) report a possible occurrence of this taxa, but provide no detail on the specimen. I did not encounter and specimens labelled as such in the UI collection. It may be in reference to the cone discussed above for CL16. We have flagged a winged seed placed in unknown that appears consistent with Keteleeria but warrants further investigation. 

	Pinus cf. harneyana9
	Pinus harneyana
	CL11
	Pinus harneyana
	See discussion below

	
	Pinus wheeleri
	CL12
	Pinus wheeleri
	5 needle pine

	Pinus sp.9
	Pinus tiptoniana
	CL11
	Pinus harneyana
	P. tiptoniana is distinguished from P. harneyana at Clarkia by Rember (1991) and Huggins (1985) by having shorter needles, though needles range from 2-3 per fascicle. I do not consider needle length a reliable enough criteria to distinguish as length seems to vary fairly continuously, so all 2-3 needles pines are lumped here.

	
	
	CL123
	Pinus sp. winged seed
	

	
	
	CL97
	
	Bill Rember (personal communication) refers to these as Pinus pollen cones, but further work detailed how they are differentiated from other conifer pollen cones or angiosperm catkins is required.  Thus, an affinity is excluded.

	
	Picea sp.?
	CL15
	Picea magna seed
	

	
	
	CL121
	Tsuga sonomensis seed
	The specimen is poorly preserved and thus having its be the sole representative of a morphotype is done hesitantly, however a small winged seed with a wing widest in its proximal half is apparent and unique among Pinaceae seed morphotypes and consistent with Tsuga.

	Amentotaxus sp.1
	Amentotaxus californica
	CL05
	Amentotaxus gladifolia

	Affinity confirmed by cuticle anatomy by Kvacek and Rember (2000). No reproductive structures found. Listed as A. californica by Rember 1991, A. cf. gladifolia by Kvacek and Rember (2000), and A. gladifolia by Kvacek and Rember (2007).

The only specimens I have images for representing Amentotaxus are short and wide isolated needles.

	Taxus schornii1,2
	Taxus sp.?
	CL08
	Taxus schornii
	Studied in detail by Kvacek and Rember (2007). I do not have an image for this, specimens housed at UF. I have a single specimen in my census collection that appears to have a mucronate apex. It is tentatively placed here.

	Angiosperms

	Caldesia sp. 
	
	CL77
	Caldesia sp. 
	Confidence in generic assignment because of characteristic shape, secondaries, a lack of tertiaries (would be worth double checking with a microscope), and primaries that merge with a fimbrial vein (Riley and Stockey 2004).

	cf. Heterosmilax sp.
	Heterosmilax sp.
	
	Not recognized 
	Bill Rember (personal communication) states the record could represent another species of Smilax. I am not sure how it was originally distinguished and saw no specimens in UI collections labelled as such, so it is not recognized here. 

	Smilax sp.
	Smilax sp.
	CL74

	Smilax magna

	See below

	
	
	CL75
	Smilax sp.
	Bills Rember (personal communication) says there is at least two species, maybe more. There is one specimen that I think differs sufficiently enough to be separated into a separate Smilax species, given its exaggeratedly long shape, and is placed here

	Typha sp. 
	Typha sp.
	CL87
	Lumped monocots
	Bill Rember (personal communication) says the genus can be distinguished by chambers in between veins. I take a conservative approach, as I do at other sites, and lump parallel veined linear leaves into a single morphotype without affinity below ‘monocot’. 

	Viburnum sp.
	
	
	Not recognized 
	A single specimen was labelled “Viburnum?” in UI collections (2019_UI_188), though I find this specimen consistent with CL30 (Alnus fairii) so it is placed there

	Liquidambar sp.
	Liquidambar pachyphyllum
	CL27



	Liquidambar pachyphyllum foliage

	

	
	
	CL28
	Liquidambar sp. fruit
	

	Rhus sp.
	Rhus sp.?
	CL50
	Anacardiaceae  
	Two specimen labelled as Rhus in UI collections are more consistent with Nyssa and Juglans. An additional specimen labelled Rhus has festooned brochidodromous and is placed Entire M2. A few others are unique in having cladodromous secondary venation, consistent with Anacardiaceae.

Very poorly organized tertiary venation verging on ramified in an entire leaf is typical for Rhus and Cotinus, though perhaps such pronounced asymmetry is more typical for Rhus than Cotinus. Further future work may be able to assign these leaves to a genus with more confidence.

	cf. Asimina sp.
	
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	Ilex sp. 
	Ilex sinuata
	CL65
	Ilex fulva
	We do not consider criteria used to distinguish Ilex sinuata and Ilex fulva sufficient, so lump both in the priority epithet. 

	Alnus sp.
	Alnus relatus
	CL31


	Alnus relatus foliage

	

	
	
	CL30
	Alnus fairii foliage
	This taxon was established by Wolfe (1966). Although specimens from several sites of our study were eventually synonymized under this taxon (e.g., Fields (1996)), Clarkia specimens have not yet been included. I find several are consistent and thus moved here. 

	
	
	CL32
	Alnus sp. reproductive
	

	Betula sp.
	Betula vera
	CL33
	Betula vera
	

	
	Betula fairii
	CL83
	Betula M2
	

	Corylus sp.
	
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here. 

	Ostrya sp.
	Ostrya oregoniana
	CL45


	Ostrya oregoniana reproductive
	

	
	
	CL46
	Ostrya sp. foliage
	Leaves of Carpinus and Ostrya, including other genera in Betulaceae, have considerable morphological overlap. Thus low confidence is given in this assignment.

	Celtis sp.
	
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	cf. Perrottetia sp.
	
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	Cercidiphyllum sp.
	Cercidiphyllum crenatum
	CL24
	Cercidiphyllum crenatum
	Reproductive structures have been documented at Clarkia, though I don’t have any images of them so a morphotype is not created, being that the genus is already confidently represented here by a foliar morphotype

	Cornus sp.
	Cornus latahensis
	
	Not recognized
	Bill Rember (personal communication) says only one has ever been found. I am not sure where it is housed. 

	Diospyros sp.
	Diospyros oregoniana
	CL57
	Diospyros oregoniana
	A few number of eucamptodromous secondaries appears consistent with Diospyros. However, the leaf morphology is fairly poorly preserved and general (even varying between the two designated specimens) and provides little diagnostic evidence to align with Diospyros, which is apparently difficult to do reliably on foliar material alone (e.g., Denk and Bouchal 2021).

	
	Diospyros? microcalyx
	CL52
	Calyx M1
	Rember (1991) claims the fossil calyx referred to as Diospyros? microcalyx is consistent with Symplocos, which also stratigraphically co-occur with Halesia/Symplocos leaves. In personal communication with Steve Manchester, the identification of those calyces below the level of order may not be possible.

	cf. Arbutus sp.
	
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	cf. Pieris sp.
	Pieris sp.?
	
	Not recognized 
	Not mentioned in Rember (1991)’s master taxa list, but it is mentioned in the stratigraphic tabulations. I am not sure what leaf type this refers to as I have not seen any labelled as such in any museum collections. Thus it is currently not recognized. 

	cf. Rhododendron sp.
	
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	cf. Vaccinium sp.
	Vaccinium sp.?
	
	Not recognized
	Bill Rember (personal communication) mentions small round leaves, stating they likely belong to Vaccinium but he is unsure. Small round leaves that I encountered were all consistent with Fabaceae so were placed there, though I did not see any labelled as Vaccinium in any museum collections, so not recognized here.

	
	Hydrangea knowltoni
	CL103

	Viburnum lantanafolium

	These specimens share several characteristics with Carya and Juglandiphyllites cryptatus (Meyer and Manchester 1997), in having mixed craspedodromous and semicraspedodromous secondaries which commonly fork near the margin, and straight-sinuous percurrent tertiary veins. However, where bases are preserved, the specimens show a petiole which discounts them from Carya, as all modern species of Carya I reviewed have sessile attachment. These leaves were placed in Viburnum lantanafolium (see synonymy of Chaney and Axelrod 1959) and, I assume Hydrangea by Rember (1991), as 2019_UI_342 was labelled as such in UI drawers. They are currently held under V. lantanafolium.

	
	
	CL53
	Hydrangea sp. reproductive
	

	cf. Amorpha sp.
	
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such.

	cf. Bauhinia sp.
	Bauhinia sp.?
	
	Not recognized
	Specimens labelled Bauhinia in UI collections (see unknown folder) are not convincing. Two are in fact palmately veined and appear at first glance to have a strongly dissected emarginate apex, but the dissection and the apical most region of the leaf is defined by damaged margin, making if difficult to rule out that the emarginate apex is artificial resulting from damage of a palmately veined entire margined leaf like Paulownia columbiana. A third specimen, also showing damage, appears pinnately veined.

	Caesalpinia spokanensis3
	
	CL88
	Mezoneuron spokanensis
	Fossils were assigned to Caesalpinia subg. Mezoneuron by Herendeen and Dilcher (1991), which was subsequently segregated into its own genus . Thus the name is changed here although I recognize it may be invalid until formally published.

	Cercis sp.
	
	
	Not recognized
	In terms of the fruit, this may be what Rember (1991) referred to as Zenia and what was redescribed as Caesalpinia (=Mezoneuron) spokanensis by Herendeen and Dilcher (1991). Foliage is also reported by Smiley and Rember (1985), which we have not encountered and thus it is not recognized.

	cf. Derris sp.
	
	CL59
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such.

	Gleditsia sp.
	Gleditsia sp.
	CL120

	Fabaceae fruit M1

	These are differentiated in from CL088 by the shorter size, as pods of Mezoneuron spokanensis are reported as 5.1 - 8.5 cm in length by Herendeen and Dilcher (1991) and these are ~4 cm in length, and by their difference in shape. Herendeen and Dilcher (1991) report M. spokanensis as (1) - 3 seeded. 

	
	
	CL59
	Fabaceae foliage M1
	I am unsure exactly how these were differentiated by Rember (1991), but assume they are included in our concept of M1. We do note the presence of a toothed/erose Fabaceae leaflet (M2), which is also consistent with Gleditsia, but assume this is not the concept of Rember (1991) because it is only represented by a single specimen. 

	Gymnocladus sp.
	Gymnocladus sp.
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such.

	Robinia sp.
	Gleditsia sp.
	CL59
	Fabaceae foliage M1
	See discussion above

	
	Zenia spokanensis
	CL88

	Caesalpinia spokanensis
	See discussion above 

	
	
	CL59
	Fabaceae foliage M1
	Rember (1991) synonymized Knowlton (1926)’s Sophora spokanensis under this taxon. We instead recognize it at the familial level. 

	Castanea sp.
	Castanea spokanensis
	CL37


	Castanea spokanensis

	The morphology of the leaves is consistent with Castanea, though the same morphology is apparently shared by other genera in Fagaceae (e.g., Lithocarpus, Castanopsis and potentially Quercus), making confident generic level interpretation difficult (e.g., Jones 1986) (e.g., Jones 1986) without consideration of cuticular morphology (e.g., Liu et al. 2009).

	
	
	CL82
	Fagaceae (Castaneoideae) catkins
	Bill Rember (personal communication) refers to these as Castanea aments, which they are consistent with, but also share overlap with other fagaceous genera. He may have isolated Castanea-like pollen from the anthers, but even the pollen overlaps morphologically with Lithocarpus, and potentially others in the paraphyletic Castaneoideae group

	cf. Castanopsis sp.
	
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	Fagus sp.
	Fagus idahoensis
	CL39

	Fagus sp. fruit

	The valved cupule with spine-like appendages is consistent with Fagus. The specimens were studied in detail by Smiley and Huggins (1981).

	
	
	CL41
	Fagus washoensis foliage
	Pseudofagus foliage was reported as distinguishable from Fagus foliage by having a greater number of secondaries, 19-22, compared to other fossil Fagus, and modern F. grandifolia and F. japonica (Smiley and Huggins 1981). However, figured specimens of foliage attached to Pseudofagus fruit in Smiley and Huggins 1981 show 14-18 secondaries, contradicting the usefulness of secondary number in distinguishing the two. This is supported in part by Denk (2004) who highlights that the density of secondary venation differs insignificantly between species within Fagus, and that secondary number relates mostly to leaf size. 

In summary, we are unable to differentiate the two genera on the basis of foliage and all are lumped in this morphotype. We recognize this leaf morphotype includes at least two taxonomic species. 

	cf. Lithocarpus sp.
	Lithocarpus simulata
	CL42
	Quercus simulata
	Rember (1991) refers to these as a new species, Lithocarpus simulata. Given the large gradation in morphology, it is not possible to differentiate these leaves from Quercus simulata. Lithocarpus acorns have been reported from Clarkia by Bill Rember, but details confirming this affinity have not been demonstrated to me or published.

With the presence of a fimbrial vein, this genus could represent either Quercus, Lithocarpus, Castanea, or Castanopsis (Ellis et al. 2009; Xu et al. 2016). 

	Quercus sp.
	Quercus payettensis
	CL43
	Quercus pseudolyrata
	

	Pseudofagus idahoensis4
	Pseudofagus idahoensis
	CL40


	Pseudofagus idahoensis fruit

	They are distinguished from Fagus fruits generally by having a diminutive cupule with an apical frill of leaflike appendages that hosts a single nut (Smiley and Huggins 1981).

	
	
	CL41
	Fagus washoensis foliage
	See discussion under Fagus foliage

	
	
	CL44
	Quercoideae M1 acorns
	Acorns labeled as both Quercus and Lithocarpus are here lumped. Nut and involucre cap clear in specimen and consistent with Quercoideae subfamily of Fagaceae. A detail study is required to identify to a genus, among Quercus (potentially subg.), Lithocarpus, Notholithocarpus, and some Castanopsis.

	Exbucklandia sp.
	
	CL64
	Exbucklandia oregonensis
	Incomplete preservation, though this palmately veined unlobed and entire margined leaf is unique among foliar morphotypes. It shares enough characters to align it with Exbucklandia from Spokane and Moose Mountain.  

	Hamamelis sp.
	Hamamelis sp.
	
	Not recognized 
	I have not come across specimens labelled as such in any museum collection, or any specimens consistent with Hamamelis. 

	cf. Parrotia sp.
	
	
	Not recognized
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	Philadelphus sp.
	Philadelphus sp.
	CL92
	
	Bill Rember (personal communication) says the occurrence is questionable, mentioning Smiley thought they were there but it has still not been confirmed. A specimen was labelled as such in UI collections and represents a distinct morphotype (2019_UI_338), in having small crenate teeth and suprabasal actinodromous venation. I think Philadelphus can also can this primary venation type, but the specimen is fairly poorly preserved, and while I feel comfortable assigning it to a new morphotype, I do not feel comfortable assigning it a taxonomic affinity. 

	
	Ribes sp.?
	CL38
	Ribes sp. 
	Bill Rember (personal communication) says he is unsure about its occurrence. I found 3 leaves at UCMP in general collections that were given specimens numbers and had tags labelled with Ribes. One looks consistent with a small lobed Populus, but the other two are distinct, and are placed in this morphotype. 

	Carya sp.
	
	
	Not recognized
	I am unsure what leaf morphology was originally placed under here. Some Carya-like leaves are placed in CL103, Viburnum lantanafolium. 

	Juglans sp.
	
	CL102
	Juglans browniana
	

	Palaeocarya olsoni5 
	
	CL86
	Palaeocarya olsoni
	Manchester (1987) states Palaeocarya specimens were originally described as Engelhardtia olsoni by Brown (1940) from Orofino in northern Idaho. The specimen from Clarkia was denoted as UI-TO 213 by Manchester (1987), where he states it is housed at UI. I did not encounter it while I was there. The taxa is not mentioned in Rember (1991). 

	Pterocarya eomacropter5
	
	CL35
	Pterocarya eomacroptera
	Described by Manchester (1987)

	Pterocarya smileyi5
	
	CL34
	Pterocarya smileyi
	Described by Manchester (1987)

	Pterocarya sp.
	Pterocarya mixta
	CL36
	Pterocarya nigella
	These leaves correspond well with Pterocarya mixta figured in Chaney and Axelrod (1959) and with Pterocarya. sp. figured in Manchester and Meyer (1997).

	Lindera sp.
	Lindera oregoniana
	CL22
	Lauraceae M9
	Lindera was differentiated from Persea by having less than 10 pairs of secondaries by Rember (1991). We developed a new framework to delimit entire-margined species of this study. There is little detailed studied to afford confidence in a generic affinity, so only familial affinity is applied. 

	Persea sp.
	Persea pseudocarolinensis
	CL18



	Magnolia M1
	It is a but unclear exactly what criteria placed specimens within this taxon by previous authors. However, most specimens we imaged labelled as Persea in UI collections were placed in Magnolia M1. 

	Sassafras sp.
	Sassafras columbiana
	CL21
	Sassafras columbiana
	Includes lobed and unlobed forms. 

	
	Lauraceae
	CL99
	Lauraceae M1
	

	Liriodendron sp.
	Liriodendron hesperia
	CL20


	Liriodendron sp. foliage

	Studied in detail by Baghai (1988). 

	
	
	CL80
	Liriodendron hesperia reproductive
	Studied in detail by Baghai (1988).

	Magnolia sp.
	Magnolia latahensis
	CL18



	Magnolia M1 foliage

	See below

	
	
	CL19
	Magnolia sp. reproductive
	Reproductive structures were discussed by Figlar (1993).

	
	Magnolia cf. acuminata
	CL98
	Magnolia M2 foliage
	Distinguished by its obovate shape, long decurrent base, and acuminate apex.  

	?Malva sp.
	Malva sp.?
	CL63?
	Nordenskioldia interglacialis?
	Specimens referred to as Malva? hesperia were synonymized under Nordenskioldia. I assume that is what Smiley and Rember (1985) included under this taxa

	Tilia sp.
	Tilia sp.?
	CL47


	Tilia lamottei foliage


	Several leaves labelled as Tilia in UI collections. Some are consistent with Tilia lamottei from Moose Mountain and are kept here

	
	
	CL94
	
	Some were labelled as Tilia in UI collections. A separate specimen Steve Manchester (personal communication) has suggested UF_15888-86754 may represent Tetracentron, which would provide a match for the fruit reported from Clarkia (Manchester and Chen 2006). I find some notable differences from extant T. sinense, including fewer basal veins, primaries and secondaries are less festooned, and tooth shape is less rounded. Thus I hesitate providing a taxonomic affinity until more careful work is carried out.

	
	
	CL48
	Tilia pedunculata reproductive bract
	Bill says he recalls finding a fruit but is not sure where it went, I did not see one in UI collections. Skinny entire-margined leaves (presumably bracts) with a rounded apex and chaotic secondary and tertiary venation characterizes several leaves in our collections and is consistent with the reproductive bracts of Tilia. Without the associated attached pedicle/peduncle I am not sure these traits are diagnostic, so confidence is limited.

	Cedrela  sp.
	
	
	Not recognized 
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	Comptonia sp.
	
	CL81
	Comptonia hesperia
	The atypical foliar morphology is similar to that seen in Comptonia and Lyonothamnus. See Erwin and Schorn (2000) for how to differentiate them. Where venation is sufficiently preserved (i.e., 2019_UI_295, _296, _349), the vein is 'centrally' located consistent with Comptonia.

	Nymphaea sp.11
	Nuphar sp.
	CL111
	Nymphaea sp.
	The occurrence of this genus was affirmed by Gee et al. (2022), though from a single fairly poorly preserved specimen. That publication reports the repository as UI, but I did not encounter it. 

	Nyssa sp.
	Nyssa hesperia
	CL60


	Nyssa hesperia fruit

	The type specimen is a fruit (Berry 1932). Eyde et al (1997) confirms the taxonomic affinity of the fruits.

	
	
	CL61
	Nyssa sp. foliage
	

	Fraxinus sp.
	Fraxinus sp.
	CL72
	Fraxinus dayana samara
	

	
	
	CL51
	
	Several foliage specimens labeled as Fraxinus in UI collections are indistinguishable from others in CL51 and are placed there.

	Platanus sp.
	Platanus dissecta
	CL26
	Platanus dissecta foliage
	Includes one stipule likely attributable here

	
	
	CL110
	Platanus emeryi reproductive structures
	Taxon described off reproductive material, including some from Clarkia

	Berchemia sp.
	Rhamnus sp. 
	CL67
	Rhamneae 
	Entire margined leaves with eucamptodromous secondaries and opposite percurrent tertiaries oriented roughly perpendicular to the midvein are referred to as 'rhamnoid-type' foliage (Jud et al. 2017), and characterize several genera in the tribe Rhamneae, including Rhamnus, Berchemia, Aurodendron, Karwinskia, Frangula, and Rhamnidium. Until a more careful investigation is done, these are only identified to the tribal level.

	Paliurus favonii6
	
	CL66
	Paliurus favonii
	Generic affinity was confirmed by Burge and Manchester (2008). 

	Paliurus sp.
	
	CL68
	Paliurus sp. 
	The leaves are much more narrow than typical Paliurus leaves, looking perhaps more like Zizyphus. Though they correspond well with the 'zizyphoid-type' foliage described in Jud et al. (2017), which characterizes Paliurus in addition to several other genera in Paliureae and the ziziphoid clade.

	
	Rosaceae
	CL78
	Sabia macrocarpa
	Bill Rember (personal communication) mentions seeds that look like Rubus seeds were placed here. They were described in detail by Latchaw and Manchester (2024).  

	Amelanchier sp.
	Amelanchier coveus
	
	Not recognized 
	Interestingly, I have not come across any leaves labelled, or consistent, as such in UI collections or my census collection. It is currently not recognized. 

	Crataegus sp.
	Crataegus gracilens
	CL54
	Crataegus gracilens
	Two variants lumped with varying degrees of margin incision, and how rounded vs. sharp tooth/lobe apices are, to recognize morphological plasticity in extant Crataegus. 

	cf. Malus sp.
	
	CL56
	Cf. Rosaceae 
	A single specimen was labeled as “Pyrus? (Malus?)” in UI collections. I assume this specimen is what was assigned here. The leaf is distinct from all others, though I take a more conservative approach in assignment of taxonomic affinity. 

	Prunus sp.
	Prunus sp.
	CL58
	
	Two specimens were labelled Prunus in UI collections. One (2019_UI_196) is entire-margined and consistent with CL18 (Magnolia latahensis). The other is toothed with festooned semicraspedodromous secondaries, and is not preserved well enough to allow generic level assignment, so is placed in CL58 (Rosaceae). A taxonomic affinity is excluded.

	Rosa sp.
	
	
	Not recognized 
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	cf. Spiraea sp.
	
	
	Not recognized 
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	Populus sp.
	Populus lindgreni
	CL49
	Populus lindgreni
	Includes lobed and unlobed forms. 

	
	
	CL101
	Populus voyana
	P. voyana reported from Clarkia before but this morphotype displays the characters we consider diagnostic of the species

	Salix inquirenda12
	
	CL105
	Salix inquirenda
	This and S. hesperia were distinguished at Clarkia by Buechler (2008). I agree they are distinguishable based on L:W and character of the teeth. 

	Salix hesperia12
	Salix hesperia
	CL106
	Salix hesperia
	See above

	Acer busarum ssp. fingerrockense7
	
	CL85
	Acer samara M7
	

	Acer chaneyi7
	Acer chaneyi
	CL69

	Acer chaneyi foliage

	

	
	
	CL71
	Acer gigas samaras
	Renamed and addressed by Zhu and Manchester (2020).

	Acer niklasi7
	
	CL69

	Acer chaneyi foliage

	We find the leaf assigned by Wolfe and Tanai (1987) (UCMP_9085) indistinguishable from A. chaneyi. 

	
	
	CL117
	Acer samara M1b
	Samaras placed here by Wolfe and Tanai (1987) were split by us according to attachment angle. 

	
	
	CL70
	Acer samara M1c
	See above

	Acer smileyi7
	
	CL91
	Acer smileyi foliage
	

	
	
	CL116
	Acer samara M1a
	Samaras placed here by Wolfe and Tanai (1987) were split by us according to attachment angle.

	
	
	CL117
	Acer samara M1b
	See above

	
	
	CL70
	Acer samara M1c
	See above

	
	Acer cf. macrophyllum
	CL101
	Acer sp.
	I am not sure what type of morphology this was meant to represent. Traditionally, Acer macrophyllum like leaves were placed in Acer oregonianum, but none consistent with that taxon occur to our knowledge at Clarkia. 

	
	Acer cf. pensylvanicum
	
	
	I am not sure what type of morphology this was meant to represent. 

	Aesculus sp.
	Aesculus sp.
	CL84
	Aesculus sp.
	Camptodromous secondaries and shape more similar to, for example, A. californica and A. assamica than A. hippocastaneum.

	Paulownia columbiana13
	Paulownia columbiana
	CL73
	Paulownia columbiana
	

	Halesia sp.
	Halesia/Symplocos
	CL51
	
	Several were labeled 'Symplocos' in the U. of Idaho drawers, and I assuming they are what Rember (1991) report as Halesia/Symplocos, who claims leaves are equally similar to both genera. 

Halesia fruit are reported by Smiley and Rember (1985), Rember (1991), and Logan et al (1995). I did not come across specimens labeled as Halesia in any museum collection I have visited, including UI--it would be worth trying to track those specimens down. 

Bill Rember (personal communication) suggested the leaves may also represent be Perrottetia.

One of the most characteristic features of this morphotype is crenate teeth that have a gland either in the tooth sinus or at the very distal flank of the tooth, with a veinlet ending in the gland, irregular secondaries, common intersecondaries with reticulating distal courses, and widely spaced and reticulate tertiaries. We agree these characteristics are replicated in Symplocos, Halesia, and Perrottetia, and distinguishing between would require more time than we have available. We have noted some initial differences in these genera that future work may explore. For example, intersecondaries may be more prevalent in species of Symplocos, Symplocos also appears to have large areoles with dendritic FEVs in a fairly high order, whereas areoles are smaller and FEVs are more simply branched in Halesia. One specimen may show dendritic FEVS, but it is difficult to confirm due to preservation (UWBM_106503), while another appears to show fairly small areoles with simple branching FEVs, but again it is hard to confirm due to preservation (UWBM_106547I). 

	?Symplocos sp.
	Halesia/Symplocos
	CL51
	
	See above

	cf. Gordonia sp.
	Gordonia idahoensis
	
	Not recognized 
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	Nordenskioldia interglacialis8
	
	CL63
	Nordenskioldia interglacialis8
	

	Zizyphoides auriculata8
	Cocculus heteromorpha
	CL62
	Zizyphoides auriculata8
	Includes toothed and entire-margined forms. 

	Tetracentron remberi14
	
	CL114
	Tetracentron remberi
	

	Trochodendron rosayi15
	
	CL115
	Trochodendron rosayi
	

	Ulmus sp.
	Ulmus sp.
	CL29
	Ulmus M1
	

	Zelkova sp.
	Zelkova oregoniana
	CL29
	Ulmus M1
	Bill Rember (personal communication) says he “knows it’s there”, though apparently the fossil leaves lack the characteristic trichomes. No fruits have been found of either Ulmus or Zelkova, and pollen is difficult to differentiate. Bill separates the leaves by single vs. double serrate, though Tanai and Wolfe (1977) highlight overlap between the two genera in that character. I take a conservative approach and lump Zelkova-like leaves in Ulmus, recognizing the morphological plasticity of extant Ulmus species. 

	Ampelopsis sp.
	
	
	Not recognized 
	Not reported in Rember (1991) and not encountered in any collections labelled as such, so not recognized here

	cf. Parthenocissus sp.
	Parthenocissus sp.
	
	Not recognized
	Bill Rember (personal communication) says he in unsure about the occurrence, and that the leaves look somewhat like Ribes. I am unsure if some of the leaves I included in Ribes (CL38) were originally placed here. 

	Vitis sp.
	Vitis sp.
	CL55
	Vitis sp. foliage
	Leaves were labelled as Vitis in UI collections.  The broad triangular dentate teeth and truncate base is an uncommon combination of traits and consistent with Vitis, though I am unsure how diagnostic this is.

	
	
	CL26
	Platanus dissecta
	A subset of leaves labelled Vitis in UI collections, including one figured as "Vitis or Ampelopsis" by Smiley and Rember (1985) (pl. 5 f. 3) share with Platanus dissecta 5 lobes, palactinodromous venation, convex interior secondaries, large primary teeth, and rounded tooth sinuses. However they differ in having few secondary veins (off the midvein and external on the laterals), several small subsidiary teeth between the primary teeth, and having fairly short lobes. Although not addressed in Huegele et al. (2020), Indah Huegele (personal communication) suggested they are attributable to P. dissecta, which I agree with, so they are currently included as variants.

	Ozakia emryi16
	
	CL104
	Ozakia emryi
	

	Juddicarpon benewahensis17
	
	CL109
	Juddicarpon benewahensis
	

	
	Morus sp.?
	
	Not recognized
	Bills Rember (personal communication) says the presence of this genus is very questionable and he suggests to throw it out. I follow his advice.

	
	Ailanthus sp.?
	
	Not recognized
	A fruit reported in Rember (1991). I have not come across this. 

	
	
	CL23
	Entire M2
	Entire margined leaves with strong festooned brochidodromous secondaries are unique among entire margined morphotypes. Two specimens are included here, one originally referred to as Rhus (2019_UI_325) and the other as “Symplocos?” (2019_UI_337). I am unsure on affinity.

	
	
	CL092
	
	Suprabasal actinodromous venation and a toothed margin is distinct

	
	
	CL100
	
	Small spinose teeth characterize this morphotype, and combined with venation features, are distinct from all others

	
	
	CL094
	
	

	
	
	CL095
	Entire M5
	

	
	
	CL108
	Entire M1
	

	
	
	CL112
	
	Few pairs of looping secondaries, small crenate teeth restricted to the upper 3rd





Table A7.6. Moose Mountain morphotype framework. Peck et al. (1964) serves as the base floral list (USGS locality 9350). Addition taxa are reported by 1Wolfe and Tanai (1987).
	Base list
	Morpho #
	Taxon (this study)
	Notes

	Pteridophytes

	
	MM001
	Fern
	Lumped ferns

	Gymnosperms

	Metasequoia glyptostroboides
	-
	-
	Not encountered in Robert’s or UCMP’s collection so not recognized here.

	Sequoia sempervirens
	-
	-
	Not encountered in Robert’s or UCMP’s collection so not recognized here.

	
	MM002
	Pinaceae seed
	The seeds are unique among conifer seeds in taxa established elsewhere across sites of this study in being very small (entire winged seed 4.6-4.7 mm long, seed, 2.1 mm long), having a short wing relative to seed size, the seed lacking a snub nose, and the wing being widest in its distal half.

	
	MM003
	Alnus infructescence 
	Robert Rosé had it identified as Metasequoia. Although the number of cone scales are fairly low in number for Alnus, it could be that several fell off and weren't preserved. Further, scars on the main axis suggest a helical, rather than decussate arrangement, much of the stem is preserved with no visible leaves, and a small fragment of a second 'cone' appears to be preserved by the side of this one, suggesting a clustered collection on a branching peduncle. For these reasons an assignment to Alnus is applied with high confidence.

	Angiosperms

	Platanus sp. aff. P. dissecta
	MM004
	Platanus dissecta
	One odd leaf included—small and unlobed, but seems to agree otherwise

	
	MM010
	Salix hesperia
	The small sharp teeth and nature of the secondaries is consistent with Salix hesperia: departing from the midvein at a fairly high angle and then bending to form arcuate courses distally and becoming eucamptodromous. 

	
	MM005
	Tilia lamottei
	The combination of palmate venation, broad teeth, angular sinuses, and lack of strong palactinodromous venation, distinguishes this from Platanus, and is instead consistent with Tilia. The asymmetry in base and in the lateral primary veins is also consistent with Tilia 

Strongly palmate venation combined with large pointed teeth is most consistent with Tilia lamottei from Bridge Creek. Although Meyer and Manchester (1997) mention it has "fewer secondaries", in their description of T. lamottei, they only mention "at least 5 pairs of secondaries arising from the midvein". They do not provide a maximum number because it appears no leaf is preserved fully enough to describe such a feature. Our most complete leaf has 7 secondaries departing from the midvein.  

	
	MM006
	Tilia pedunculata bract and fruit
	Meyer and Manchester (1997) suggest Tilia penduculata and T. lamottei may be the same species as they co-occur at the Pentecost sub locality, as they do here.

	Sassafras hesperia
	MM007
	Sassafras columbiana
	Includes lobed and unlobed forms. 

	Arbutus idahoensis
	MM008
	Arbutus idahoensis 
	Interestingly, one of the specimens placed here (UCMP_201236) was figured by Manchester et al. (2018) as a “possible trochodendraceous leaf”. They go on to state, “This is the kind of leaf we expect to associate with Concavistylon because of the physical attachment of such leaves on a twig bearing fruits of this genus from Republic, Washington. This leaf type is also known from McAbee, where it was initially identified as Trochodendron…”. To me, the leaf is consistent with those described as Arbutus from other sites. This raises an interesting question: do any of those leaves identified as Arbutus at other sites in fact represent Trochodendraceae. However, these leaf types are distinct from Trochodendron postnastae leaves at Moose Mountain by being skinnier, pinnately veined, with larger teeth that extend to the leaf base, and having a greater number of secondaries. 

	Betula sp.
	MM009
	Betula foliage M2
	

	
	MM011
	Betula winged seeds M2
	Wings are smaller than other Betuloideae seeds from our sites, potentially more consistent with Alnus, although Smith et al (2023) does figure Alnus with equally diminutive wings (Text-fig. 8g). On the one specimen were styles are reliably preserved, they seem long enough, relative to seed length, to be consistent with others described as Betula, and are not as 'stout' as those included in Alnus by Smith et al. (2023). I therefore align them with Betula but provide a confidence of 2.

	
	MM012
	Betula sp. bracts
	Distinctive three lobed bracts

	Pterocarya mixta
	MM017
	Juglans browniana
	I assume these correspond to the same leaf type. 

	Quercus sp.
	MM013
	Quercus simulata
	Includes toothed and entire margined forms

	
	MM014
	Fagaceae foliage M1
	There is a fairly large variation in leaf size and tooth size within this morphotype. Some with smaller leaves and teeth share similarity with Fagus washoensis (although the secondaries are notably steep), however, there appears to be continuous gradation between them and those with larger teeth. All are united by a relatively high number of straight and parallel secondaries that are fairly steeply angled, tertiaries veins that are thin, very closely spaced, and often opposite percurrent, and fairly skinny simple teeth with rounded apices and rounded sinuses. The tertiaries are reminiscent of Fagus from other sites. The leaves share similarity in shape, tooth shape, and secondary course and angle with various species of Fagopsis, and we encourage future work investigating this potential affinity. However, these leaves lack the recurved apical tooth flanks of Fagopsis longifolia (Manchester and Crane 1983) and the teeth are not nearly are large and bulbous as those figured for Fagopsis undulata by Wolfe and Wehr (1987), and thus is may represent a distinct Fagopsis taxon.

	Exbucklandia oregonensis
	MM022
	Exbucklandia oregonensis
	This untoothed morphotype agrees with leaves from Spokane synonymized under Exbucklandia oregonensis by Brown (1946), though those are more consistently ovate, and there is more variation in the shape of these. These have occasional lobes, or lobe like projections that qualify as teeth due to their size. 

	
	MM021
	
	Most labeled Populus by Robert Rosé. As far as I understand, the strong actinodromous primaries are inconsistent with Populus.

All previous fossil leaf specimens assigned to Exbucklandia oregonensis appear to be entire margined (with an occasional solitary tooth or lobe). The three extant species of Exbucklandia are also all entire margined. Interestingly Wolfe (1960) creates a new toothed species, Exbucklandia crenata, the holotype of which is from Moose Mountain (UCMP_201238; which in my photolog spreadsheet is associated with the note 'Manchester et al 2018' but it is curiously not reported or figured there). Wolfe states it "is peculiar in the genus by having a crenate, rather than an entire margin. In all characters of venation, the fossils are similar to the living E. populnea and other fossil species E. oregoensis". 

I agree, it does agree in nearly all venation characteristics with Exbucklandia oregonensis. However it is separated here because of its distinct crenate teeth, lack of lobes, and some minor differences in shape.

	
	MM016
	Ulmus foliage M1
	Represented by a single fragmented specimen.

	
	MM018
	Viburnum lantanafolium
	Labelled Prunus and Hydrangea by Robert Rosé.

This morphotype is characterized my mixed craspedodromous and semi-craspedodromous venation, while craspedodromous secondary were not found on any species of Hydrangea in the NMNS database. 

These specimens share several characteristics with Carya (and similarity to Juglandiphyllites cryptatus; Meyer and Manchester 1997), in having mixed craspedodromous and semicraspedodromous secondaries which commonly fork near the margin, and straight-sinuous percurrent tertiary veins. However, where bases are preserved, the specimens show a petiole which discounts them from Carya, as all modern species of Carya I reviewed have sessile attachment. 

This leaf type was placed in Viburnum lantanafolium (see synonymy of Chaney and Axelrod 1959), and compared to the extant V. lantana, which shares strong branching secondary veins, similar tooth shape, size, and spacing, and a prevalence of opposite percurrent tertiaries, however all secondaries of the extant species appear to be craspedodromous, while they are mixed here.

	
	MM019
	Trochodendron rosayi fruit
	Described by Manchester et al. (2018), the holotype which is from Moose Mountain and presumably housed at UF. It is mentioned as very similar to the extant T. aralioides. 

	
	MM020
	Trochodendron postnastae leaves
	Described by Manchester et al. (2018), and several of the specimens figured we have images of, including the holotype (UCMP_201235).  

	
	MM023
	Concavistylon kvacekii
	UCMP_151875 is the holotype

	
	MM024
	Ozakia emryi
	The systematic placement of this fossil is not certain due to its combination of characters which do not conform to synapomorphies, or combinations of characters seen in modern taxa (Manchester and Uemura 2014).

	
	MM025
	Hydrangea sp.
	Bract

	
	MM026
	
	Combination of small ~dentate teeth and festooned brochidodromous secondaries is unique among foliar morphotypes. Labeled "Styrax sp.?" by Robert Rosé.

	
	MM027
	
	Similar to MM017, but that is skinnier, the teeth smaller, and the secondaries at a higher angle. Similar to MM018 (Carya), though the secondaries arch and loop more strongly and never verge on craspedodromy. These teeth are also more rounded in shape and more dissected. Labelled Hydrangea by Robert Rosé.

	
	MM028
	
	No ID provided by Robert Rosé. Combination of small sharp teeth and secondaries that range from craspedodromous to semicraspedodromous is unique among foliar morphotypes. 

	
	MM029
	
	Very strong suprabasal actinodromous venation, combined with very broad but shallow teeth, verging on erose or sinuous. 2021_UCMP_1765 is included because of its basal venation. 

	
	MM033
	
	Small oblong leaf with large simple teeth is consistent with what has been described as Rhus (e.g., Fields (1996)). However poor preservation of venation prevents us from confirming the presence of two important diagnostic traits: transversely ramified tertiaries and veins feeding tooth sinuses (Meyer and Manchester 1997; Manchester and Judd 2022). Thus a taxonomic affinity is currently left off.

	
	MM015
	
	Similar to entire margined MM013 (Q. simulata), though this has a distinct ovate-lanceolate shape and has secondaries that arch more strongly and travel greater distances towards the apex before joining the subjacent secondary.

	
	MM039
	
	Strongly looped secondary veins, a rounded base, and small serrate teeth are unique. 

	
	MM034
	Crataegus gracilens
	The large difference in incision of primary vs subsidiary teeth is consistent with Crataegus. Though careful comparison has not yet been made.

	Acer chaneyi
	MM038
	Acer gigas
	I am unsure if this record represented foliage or samaras, but samaras referred to as Acer chaneyi by Wolfe and Tanai (1987) were subsequently transferred back to Acer gigas  (Zhu and Manchester 2020).

	Acer macrophyllum
	MM030
	Acer oregonianum foliage
	I assume these differed to the same leaf type, as those in A. oregonianum are similar of extant A. macrophyllum.

	Acer oregonianum1
	
	
	

	Acer smileyi1
	MM035
	Acer smileyi foliage
	

	Acer cascadense1
	MM036
	Acer negundoides samara
	In comparing descriptions of both taxa, they are very similar, except that A. cascadense is said to have a wing that attaches at the apical end of the seed, rather than the wing extending for ½ the distal margin of the nutlet. In our observations, the wing, or at least wing-like tissue surrounds the nutlet, illustrated well with Moose Mountain (=Cascadia) specimens, the only locality of this study where the taxa was reported. For these reasons, we lump all Moose Mountain specimens under A. negundoides.

	
	MM031
	Acer samara M1c
	

	
	MM037
	Acer samara M7
	Acer busamarum like





Table A7.7. Watersnake (Succor Creek sub locality) morphotype framework. Fields (1996) serves as the base list, including taxa with reported occurrences at Watersnake or those said to occur at “nearly every locality”. 
	Base list
	Morpho #
	Taxon (this study)
	Notes

	
	SC026
	Equisetum octangulatum
	Epithet is given to remain consistent with what is been reported at Succor Creek by Fields (1996), without careful comparison to other Equisetum species.

	GYMNOSPERMS

	Calocedrus masonii
	SC037
	Calocedrus foliage M2
	

	Thuja dimorpha
	SC037
	Calocedrus foliage M2
	

	
	SC048
	Chamaecyparis foliage M1
	

	
	SC051
	Chamaecyparis winged seed
	Seeds overlap well with those at Trout Creek in size and wing shape and orientation.

	Glyptostrobus oregonensis
	SC001

	Glyptostrobus oregonensis foliage

	Most specimens have distinct crypto-cupressoid foliage, and crypto-taxodioid leaves are much less common. See SC047 for notes on taxodiod leaves.

	
	SC002
	Glyptostrobus oregonensis seed cone
	

	Taxodium dubium
	SC047
	Taxodium dubium
	Taxodium is not reported at Succor Creek by Graham (1965). However, Fields (1996) notes its presence in OJSM collections, with locality listed as “from the Idaho side”. Fields states the matrix is consistent with Watersnake, though I do not think I imaged that specimen. There are several specimens in our census collection that I had some difficulty deciding whether to assign as taxodiod leaves of Glyptostrobus, given its abundance, or of Taxodium. Fields (1996) distinguishes the two given the presence of a ridge or strut between the adnate and free parts of the leaf in Glyptostrobus. Fields described this to me a bit differently over email, stating “undersides of each leaf are thicker than the upper sides, this is what I have been referring to as a strut”. I am fairly certain I can see what he is referring to. Moving from the needle tip to the stem, the needles appear to be fairly thick as they attach to the stem, and even in their percurrent leaf base much more so than Taxodium. I used this trait the best I could to distinguish the two, and in doing so, have designated several as Taxodium. 

Some of the specimens may represent Sequoia, as suggest by Patrick Fields (personal communication) and should be investigated in the future.

	Abies klamathensis
	SC003
	Abies klamathensis seed
	

	
	SC020
	Abies chaneyi seed
	

	
	SC004
	Abies foliage M1
	Stem/foliage specimens show distinctive circular scarring. Includes both fairly long and fairly short needles. A variant is included with a narrowed petiole-like base, consistent apparently with Keteleeria (Schorn and Wehr 1986) but is here lumped until more careful study can be made.

	Picea sonomensis
	SC045
	Picea sonomensis seed
	

	
	SC049
	Picea lahotense seed
	

	
	SC005
	Picea magna
	

	Pinus sp. cf. tiptoniana
	SC036
	Pinus harneyana foliage
	2- to 3-needled pine are lumped

	Pinus waldenii
	SC036
	Pinus harneyana foliage
	See above

	Tsuga cf. Tsuga sonomensis
	SC046
	Tsuga sonomensis seed
	A specimen from Watersnake assigned to Tsuga cf. Tsuga sonomensis was figured but not discussed by Fields (1996). I asked Pat Fields for an image of this specimen, but one was not provided, perhaps its location is unknown. Nevertheless, a single specimen in our census collection is consistent with Tsuga: a small winged seed with a protrusion on the abmedial edge in the proximal half of the wing. 

	ANGIOSPERMS

	Sassafras eichhornii
	SC022
	Sassafras columbiana
	None are lobed

	Platanus bendirei
	SC012
	Platanus dissecta
	Includes lobed and unlobed forms

	Mahonia simplex
	SC018
	Berberis reticulate
	

	
	SC040
	Berberis simplex
	

	Pterocarya nigella
	
	
	Pat Fields (personal communication) is currently unaware of the location of this fossil. Thus, a foliage morphotype is not recognized

	
	SC039
	Pterocarya eomacroptera fruit
	The presence and shape of lateral wings that do not encircle the seed and the size of the nut (4 mm wide) are consistent and, I am fairly certainly, diagnostic of Pterocarya, though unfortunately the lateral ridges on the nut are not preserved, so some uncertainty is expressed.

The nutlet is smaller than those at Clarkia and Pickett Creek, but consistent with other described species, e.g., P. occidentalis. Clarkia specimens are described as being ~8 mm wide, although the one I have an image of measures ~11 mm. The Pickett Creek specimen is 8 mm wide.

Manchester (1987) used wing and nutlet size to differentiate between species, so it may be appropriate to place this in a separate taxa, perhaps P. occidentalis. However, until a more careful investigation is had, we lump these with P. eomacroptera.

	Fagaceae acorn
	SC019
	Quercoideae acorn
	

	Betula thor
	SC009
	Betula foliage M2
	We find the distinction between B. thor and B. wolfei difficult to recreate across sites of this study so they are lumped. 

	Betula wolfei
	SC009
	Betula foliage M2
	See above

	
	SC029
	Betula winged seed
	Long styles and prominent wings is more consistent with Betula (e.g., Smith et al 2023), though some uncertainty is recognized when distinguishing Alnus and Betula winged seeds.

	Ostrya oregoniana
	
	
	No specimens encountered that were consistent with or labelled as this taxon. 

	Tilia pedunculata
	SC014
	Tilia pedunculata
	

	Viburnum grahamii
	SC025
	Viburnum foliage M2
	Represented in Fields (1996) by a single specimen collected at Watersnake. We also find it distinguishable from those assigned to V. lantanafolium.  

	The following table includes taxa and morphotypes included in our study that were not reported for Watersnake by Fields (1996). Instead, we here compare them to likely corresponding taxa reported from the Succor Creek flora as a whole by Fields (1996) when applicable.

	Carex sandrae, Typha lesquereuxi
	SC006
	
	Lumped parallel veined monocots 

	Ilex fulva
	SC021
	Ilex fulva 
	

	Arbutus idahoensis
	SC024
	Arbutus idahoensis
	A diverse spectrum of morphologies. The secondary veins of these leaves have chaotic/sympodial courses, with many prominent inter-secondaries which also have chaotic courses. Teeth vary in size and whether they are crenate or serrate. Complex FEV dendrites occur in fairly high order (~4th order) veins and are distinct.

	Fabaceae leaflet, Sophora spokanensis
	SC032
	Fabaceae foliage M5
	

	Quercus pollardiana (ex. hannibali)
	SC015
	Quercus foliage M1
	I find these specimens differ sufficiently to warrant a split from Q. simulata. A fimbrial vein is seen in one of the specimens (OJSM_207154).

	Quercus crassa (ex. dayana)
	SC015
	Quercus foliage M1
	

	Quercus simulata
	SC016
	Quercus simulata
	A large variety of leaf forms, including toothed and untoothed forms. 

	Fagus washoensis
	SC011
	Fagus washoensis
	Distinct from Quercus simulata, though it looks as if the presence of a fimbrial vein is possible, which would exclude this from Fagus, but its presence would need to be confirmed with microscopy.

	Juglans browniana
	SC031
	Juglans browniana
	

	Cedrela pteraformis
	SC023
	Cedrela pteraformis seed
	This is represented by a single specimen in the OJSM taxonomic collections.

	Fraxinus coulteri
	SC027
	Fraxinus dayana
	

	
	SC044
	Fraxinus coulteri
	

	Diplodipelta miocenica
	SC013 
	Diplodipelta miocenica
	Represented by 4 specimens:
207045 – digitate calyx seems present, potentially two separate ones though one is more obvious, wing not joined at top, strong ascending veins in each wing evident though central saddle bract not obvious, but still other points much more consistent with Diplodipelta

2019_OJSM_145 – poorly preserved, though appears to potentially have strong ascending vein. 

2019_OJSM_50 – This one is tricky. Hard to tell if the wing is fused or just overlapping due to preservation. There are two strong veins on one side and a central vein, group of veins, or peduncle on the other. The central bract is missing. The two veins could represent 2 of the 3 that occur at the base of Ptelea, or could be the two strong ascending veins at the top of each wing in Diplodipelta. The trace on the other side could be the central apical vein of Ptelea or the peduncle of Diplodipelta. Characteristics of the fruit are hard to make out. I’m unsure. Because it is currently the only specimen that would qualify as Ptelea, I do not feel comfortable creating a new morphotype on this level of uncertainty. 

2019_OJSM_41 – There is a darkened area in the middle that looks like it may be the central saddle-like brat of Diplodipelta, but it’s not as well preserved as I’d like. The protrusion is strong and is likely the peduncle. The wing does not appear to completely encircle the fruit. Thus, I suggest that this is Diplodipelta. 

	One of several species of listed Ulmus or Zelkova nevadensis
	SC034
	Ulmus sp.
	Includes leaves with both compound and simple teeth. 

	
	SC038
	Sabia macrocarpa
	Similar specimens assigned to Carpolithes by Fields (1996) and were revised by and placed in Sabia macrocarpa by Latchaw and Manchester (2024).  

	
	SC041
	Gaultheria pacifica
	The specimen is similar to Spok040, particularly the large leaf variants, in having small, sometimes crenate teeth, and secondaries which arc strongly and run long sweeping parallel courses with the margin, and strong percurrent tertiaries that branch perpendicularly from the secondaries and appear like ladder steps. Though the synonymy is drawn with some uncertainty given the incomplete preservation of this singleton and its potential skinnier shape.

	
	SC010
	
	A diversity of leaf forms. There are several leaves in both the census and taxonomic collections that are distinct in having secondaries that often loose gauge in their loop (i.e., camptodromous), but can be craspedodromous on the same leaf. The secondaries are also fairly distantly spaced and are fairly arcuate in course. Many of the tertiaries are ~straight percurrent and the teeth are small and rounded. A feature that is quite distinct is tertiary veins that approach the margin often course towards the tooth sinuses, and, from what I can tell, branch just before reaching the sinus, or sometimes appearing to terminate in the sinus (see image below). Interestingly, teeth often do not have obvious principal veins, meaning low gauge veins likely enter the teeth, and when visible, principal veins terminate in atypical locations within the teeth. 

	[image: A close up of a stone surface
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	SC030
	
	Semicraspedodromous secondaries, combined with broad cc/cv or fl/fl teeth and prominent accessory veins are, as I understand, consistent with Rosaceae, but careful comparison has not yet been done to other families, so an affinity is currently excluded.

	
	SC028
	Rhamneae 
	A partial leaf has very tightly-spaced tertiaries arranged nearly perpendicular to the midvein. The secondary veins also appear to be strongly arcuate and camptodromous.

	
	SC035
	
	A single leaf in the Burke collection is distinct in having large, what appear to be cv/cv teeth, with a branch of the secondary terminating at the tooth sinus. They are also distinct in having closely spaced tertiary veins, with sinuous percurrent tertiaries standing out to the eye, coursing close to perpendicular to the midvein.

	
	SC042
	Magnolia foliage M1
	

	
	SC043
	Lauraceae foliage M3
	

	
	SC033
	
	Two leaves in the Burke collection, which are distinct in their small size (~2-2.5 cm length), distantly spaced secondaries, inter-secondaries, reticulate tertiaries, and distantly spaced teeth. A basal nectary looks to be present.

	The following table lists Acer morphotypes recognized in this study and the likely corresponding morphotypes of Wolfe and Tanai 1987. Because specimens from Watersnake were not included in their study, we are unable to provide a starting floral list from them. 

	Wolfe and Tanai 1987 taxa
	Morph #
	Taxon

	One of a number of species
	SC007
	Acer samara M1c

	One of a number of species
	SC050
	Acer samara M1a

	Acer chaneyi
	SC008
	Acer chaneyi foliage

	Acer chaneyi
	SC052
	Acer gigas samara

	Acer negundoides
	SC053
	Acer negundoides samara

	Acer oregonianum
	SC054
	Acer oregonianum samara

	A. oregonianum, A. busamarum, or A. septilobatum. 
	SC017
	Acer oregonianum foliage






Table A7.8. Trout Creek morphotype framework. Graham (1965) serves as the base list, with additional taxa reported in 1MacGinitie (1933).
	Base list
	Morpho #
	Taxon (this study)
	Notes

	Equisetum miocenicum
	Trout001
	Equisetum alexanderi
	As noted by Fields (1996), the holotype is very wide; its greatest width measuring 14 mm at an internode, with other Miocene Equisetum 20-40% that value. However, until further work clarifies that such size variation cannot occur within a species, I take a conservative approach and lump. All jointed Equisetum stems of this project under the oldest epithet, E. alexanderi.

	Polypodium fertile
	Trout002
	
	Lumped ferns

	Pteridium calabazensis
	Trout002
	
	Lumped ferns

	Gymnosperms
	
	
	

	Chamaecyparis linguaefolia
	Trout044
	Chamaecyparis foliage M1
	C. linguaefolia and T. dimorpha are currently lumped until more careful comparisons are made. Graham (1965) provides no discussion on how the two taxa are distinguished. Edwars (1983) reports and illustrates one foliage specimen ascribed to Chamaecyparis cf. cordillerae, whose illustration best matches with 2022_UCMP_900. It along with several others are included here



	
	Trout071
	Chamaecyparis winged seeds
	Edwars (1983) reports and illustrates one seed of Chamaecyparis, whose illustration best matches with UCMP_570. It, along with a few others in UMMP collections, are distinct from Betulaceae winged seeds and consistent and placed here. 

	Thuja dimorpha
	Trout003
	Calocedrus foliage M2
	Edwars (1983) reports and illustrates one foliage (UCMP_557) reported as "Probably Thuja, possibly Calocedrus, but not Chamaecyparis". It, along with an uncataloged specimen in UMMP collections, are placed here.

	
	Trout044
	Chamaecyparis foliage M1
	Several previously assigned to Thuja we instead find more consistent with Chamaecyparis. 

	Abies laticarpus
	Trout004
	Abies klamthensis
	

	
	Trout072
	Abies chaneyi
	

	Keteleeria heterophylloides
	Trout005
	Keteleeria heterophylloides
	

	Picea lahontense
	Trout006

	Picea sp. foliage
	Raised needle attachments (pegs) consistent with Picea. 

	
	Trout074
	Picea lahontense seeds
	There is likely not exact correspondence between specimens placed among various Picea species by us and Graham.

	Picea magna
	Trout008
	Picea sp. cone
	Shape of cone scales that appear delicate and long skinny cone is consistent with Picea, though I am unsure if this morphology overlaps with other Pinaceae genera. A more detailed investigation is warranted.

	
	Trout007
	Picea magna seeds
	See above. 

	Picea sonomensis
	Trout073
	Picea sonomensis
	Although the one specimen placed here is different than the specimens included by Graham. 

	Pinus harneyana
	Trout010
	Pinus harneyana foliage
	

	
	Trout009
	Pinus sp. seeds
	Originally described as Pseudotsuga masoni by MacGinitie (1933) and synonymized with Pinus harneyana by Chaney and Axelrod (1959). 

	Pseudotsuga sonomensis
	Trout011
	Pseudotsuga sonomensis
	First described as Pseudotsuga taxifolioidea by Arnold (1935), highlighting the presence of trident shaped bracts. The specimen was latter transferred to P. sonomensis by Chaney and Axelrod (1959). Two additional specimens of attached needles and needle scars were labeled as P. sonomensis, but are currently placed in unknown. Diagnostic trident bracts are present and confirm confidence.

	Tsuga sonomensis
	Trout012
	Tsuga sonomensis
	Several included in the folder are unlikely. These should be checked against Pseudotsuga, which is also widest in its proximal half. A distinction may be drawn with Pseudotsuga having a distally angular seed, while Tsuga’s appears distally rounded (see Wolfe and Schorn 1990). There is one that appears distally angular and was flagged, although it is very small. Need to confirm epithet. 

	Angiosperms
	
	
	

	Smilax magna
	Trout013
	Smilax magna
	

	Typha lesquereuxi
	Trout014
	Monocot
	Originally described as Typha lesquereuxi by Graham (1965), who claims Typha can be distinguished by the absence of a midvein, which I have not seen similarly discussed elsewhere, and the presence of septa (cross-veins), which I have. 

	Saussurea (?) sp.1
	Trout015
	
	Originally described as "Saussurea (?) sp." by MacGinitie (1933). Chaney and Axelrod (1959) placed the holotype in incertae sedis despite it being decently preserved and unusual in morphology. I here recognize it as a distinct morphotype. 

Taxonomic affinity is currently excluded because a careful comparison to Saussurea was never presented, and the assignment was made hesitantly.

	Ilex fulva
	Trout058
	Berberis reticulata
	The taxon was represented by only a single specimen by Graham (1965) that lacks any preserved venation. The nature of the margin (i.e., the presence, and spacing of spinose teeth) is consistent with other specimens placed in B. reticulata, though I do recognize the teeth are larger than is typical.

	Mahonia malheurensis
	Trout057
	Berberis malheurensis
	A very elongated Mahonia morphotype (L:W ≈ 11) represented by a single specimen. There is a clerical error in Graham (1965), who reports the specimen (UMMP_17303) as being from Succor Creek and being the holotype. Arnold (1936) reports UMMP_17303 from Trout Creek, and instead assigns 17307 from Succor Creek as the holotype. UMMP collections manager Adam Rountrey confirmed the matrix is diatomite, indicating that 17303 is in fact from Trout Creek (3/2024).

	Mahonia reticulata
	Trout058
	Berberis reticulata
	

	Mahonia simplex
	Trout059
	Berberis simplex
	UMMP_17226_1 and UMMP_19522_6 show connection of the leaflets to the rachis.

	Alnus harneyana
	Trout018
	Betula lacustris
	Graham (1965) reports one specimen of Alnus harneyana and 35 of Alnus hollandiana. Although Graham does not report a specimen of, or figure A. harneyana, a specimen was labeled as such in UMMP drawers (UMMP_44845). The specimen is poorly preserved with no apex or base, and only part of the margin. Secondary number, angle, course, the prevalence of convex opposite percurrent tertiaries, and the nature of the teeth is consistent with B. lacustris. It is differentiated from A. hollandiana by Graham by its “more uniform serrations”, though the difference is subtle and captured by the variation seen in B. thor. 

	Alnus hollandiana
	Trout018

	Betula lacustris


	Graham describes leaves in his description of A. hollandiana, however, he figures a reproductive catkin (UMMP_44844_d1), and no leaves are figured or specimen numbers reported, thus I am unsure how many of the reported 35 specimens under this taxon represent leaves. In UMMP drawers, one specimen was labelled as A. carpinoides, synonymized by Chaney and Axelrod (1959) under A. hollandiana. This specimen (UMMP_14164) is poorly preserved, with no discernible margin, apex, base, or tertiary veins. Secondary angle, number, and course, and the leaf’s wide shape,  is consistent with B. thor, so it is placed there. UCMP_567 was included under B. lacustris by MacGinitie (1933), and then synonymized under A. hollandiana by Chaney and Axelrod (1959). Compared to the specimens included under B. lacustris, UCMP_567 is different in being more elliptic and a bit skinnier in shape. Some teeth do appear glandular, though teeth are generally poorly preserved. It also lacks the prominent agrophic veins typical of B. lacustris. It is similar in the number, angle, and course of the secondaries, the presence, and likely prevalence, of convex opposite percurrent tertiaries, and in narrowly rounded st/st teeth. It is currently kept as a B. lacustris variant.

	
	Trout017
	Alnus sp. catkin
	

	Betula thor
	Trout018
	Betula lacustris
	 

	Betula vera
	Trout018
	Betula lacustris
	A single specimen of B. vera was reported and figured by Graham (1965) (UMMP_44851). Graham differentiates it from B. thor by its more “uniform and acute teeth”. Tooth apices of this specimen appear narrowly rounded when not damaged, similar to B. lacustris. While I agree the teeth do stand out as more uniform in size (i.e., primary teeth are not incised much more than subsidiary teeth), B. lacustris exhibits variation in this trait. It is currently included as a variant.

	Betula sp.
	Trout019
	Betulaceae winged seeds
	The wide prominent wings is perhaps more consistent with Betula than Alnus. One specimen described as Chamaecyparis is left in here, but is flagged . 

	
	Trout071
	Chamaecyparis winged seeds
	Several lack styles and their size and wing shape is distinct and consistent with Chamaecyparis. 

	Carpinus payettensis
	
	Unknown
	Only a single specimen reported by Graham (1965), which he also figured. The specimen (UMMP_44856) is poorly preserved with no discernable margin and a poor preservation of tertiary veins, and is placed in unknown.

MacGinitie (1933) reported a fossil bract and leaf as Carpinus grandis (UCMP_564, _565). These specimens are both very poorly preserved and are also placed in unknown. 

	Ostrya oregoniana
	
	Unknown foliage
	Graham (1965) reports one capsule and three leaves from Trout Creek, but only figures on leaf and one capsule (reported with the same specimen number; UMMP_17229). I did not come across the leaf figured at UMMP, and when I asked collections manager Adam Rountrey to send an image of it, he photographed the reproductive structure instead. This may mean the leaf is lost, but this would need to be confirmed. Nevertheless, the figured leaf is clearly poorly preserved with likely no discernable margin. I imagine Graham would have figured the best preserved specimen, which makes me think the other two leaves likely showcase even worse preservation. For these reasons, I do not recognize it.

	
	Trout020
	Ostrya oregoniana reproductive
	The genus is represented by a well preserved bract and fruit.

	
	Trout016
	Betulaceae foliage M1
	This morphotype is represented by two un-cataloged UMMP specimens, and thus have not been reported in previous work. They are similar to other Alnus morphotypes in having few number of craspedodromous secondary pairs that are not particularly straight in their course and feed ST/ST to CV/CV teeth, and secondaries have admedial branches that feed into subsidiary teeth. However, these are distinct in their prevalence of intersecondary veins, in having alternate-reticulate tertiaries, and lacking the opposite percurrent tertiaries so prevalent in Alnus. They are thus assigned to a familial level.

	Celtis obliquifolia
	Trout051
	Celtis obliquifolia
	Aligned with C. obliquifolia described from Bridge Creek by Graham (1965), rather than C. dayana from 
Mascall, without any justification. Chaney and Axelrod (1959) differentiate C. dayana from C. obliquifolia by its smaller size, thinner texture, and having reticulate rather than percurrent tertiaries. Chaney and Axelrod (195)'s type material from Mascall poorly preserves tertiary venation, and I do not feel comfortable drawing a distinction on size of fragmented material and texture alone, thus both are currently lumped into C. dayana as those C. obliquifolia specimens figured by Chaney (1925) do not have naked basal veins, and the taxa was interestingly not recognized by Meyer and Manchester (1997).

	Diospyros oregoniana
	
	Unknown
	Represented by Graham (1965) by a single foliar specimen (UMMP_44859). No discussion is provided for reason for affinity, though potentially because the right side looks to have an irregular margin. However, due to poor preservation, it is not possible to determine if this is a result of damage. Secondaries are poorly preserved and no tertiaries are discernable. The specimen is thus placed in unknown. 

	Arbutus trainii
	Trout021
	Arbutus idahoensis
	

	Castanea spokanensis
	Trout023
	Quercus simulata
	Graham (1965) reports one occurrence of Castanea spokanensis, but does not figure any Trout Creek specimens, thus the specimen number is not reported. In UMMP collections, 44854_d2 is labeled as Castanea spokanensis but is poorly preserved and is consistent with Q. simulata, so is placed there.

	Lithocarpus klamathensis
	Trout023
	Quercus simulata
	First described as Quercus klamathensis by MacGinitie (1933) and synonymized to Lithocarpus klamathensis by Axelrod (1944a). Interestingly, Fields (1996) honors its distinction from Q. simulata, but does so with hesitation, stating "the validity of this taxon as a distinct biological entity is unclear". Neither MacGinitie, Axelrod, Graham, or Fields, provide discussion as to how they distinguish this from Q. simulata. I presume it is because of its generally wide leaf shape, and teeth that extend into the lower 1/3 of the leaf, but importantly, not all the way to the base. Given the high degree of morphological variation seen in Q. simulata, I consider it a wide-shaped variant of Q. simulata.

	Quercus consimilis
	Trout023
	Quercus simulata
	Q. consimilis is distinguished from Q. simulata by Graham (1965) by it having teeth and thicker secondaries. I follow Fields (1996), consistent with our treatment at other sites, and lump both toothed and untoothed forms into Q. simulata, recognizing it as a mixed margin morphotype.

	Quercus simulata
	Trout023
	Quercus simulata
	

	Quercus dayana
	Trout024
	Quercus foliage M1
	Axelrod wavered a bit as to whether Q. dayana and Q. hannibali could be distinguished. For example, regarding MacGinitie's (1933) Q. trainii, it was first placed under Q. hannibali by Axelrod (1944), and then all Q. hannibali were synonymized with Q. dayana by Axelrod (1950), and then this was reversed by Chaney and Axelrod (1959), who re-separated the two species, although recognizing only Q. hannibali (Q. traini) from Trout Creek. We find morphological overlap between the two and are unable to re-create the divisions, thus both are lumped.

	Quercus hannibali
	Trout024
	Quercus foliage M1
	See above. 

	Quercus sp.
	Trout025
	Quercoideae acorn
	

	Hydrangea bendirei
	Trout048
	Hydrangea bendirei
	Reproductive bracts

	Carya bendirei
	Trout026
	Viburnum lantanafolium
	Two specimens reported by Graham (1965). One was figured and was the only encountered that was labeled as such in UMMP collections. Another with the same specimen number (UMMP_44855_d2), which often indicates the same presumed taxa for these UMMP collections, is included in its own morphotype (Trout042, see discussion there).

The remaining specimen is poorly preserved with very little discernable margin, though it appears toothed. Closely and irregularly spaced secondaries that course straight to the margin, and loop without arcing to the apex forming regular and narrow loops,  an acute-straight base, and the presence of opposite percurrent tertiaries is unique among foliar morphotypes. 

The specimens is very similar to those placed in Viburnum lantanafolium (see synonymy of Chaney and Axelrod 1959), and compared to the extant V. lantana, which shares strong branching secondary veins, similar tooth shape, size, and spacing, and a prevalence of opposite percurrent tertiaries, however all secondaries of the extant species appear to be craspedodromous, while they are mixed here.

	Juglans browniana
	Trout027
	Juglans browniana
	

	Lindera oregoniana
	Trout028
	Lauraceae foliage M5
	Two specimens were described as Phyllites oregonianus by MacGinitie 1933, a taxon originally described from the Bridge Creek flora, and only one was figured (UCMP_636). The figured specimen was synonymized under Lindera oregoniana by Chaney and Axelrod (1959). Although it is poorly preserved, distantly spaced and long trailing arcuate secondaries can be observed, which are rare and unique among foliar morphotypes, thus it is placed here but without generic affinity.

The second specimen (UCMP_637) is too poorly preserved to confidently discern secondaries, and teeth even look to potentially be present, so it may be more consistent with Arbutus (Trout021), but is placed in unknown due to poor preservation.  


	Persea pseudocarolinensis
	Trout029
	Lauraceae foliage M1
	

	Hiraea knowltoni
	Trout031
	Nyssa foliage M3
	The alliance to Hiraea was not convincingly demonstrated by Graham (1963, 1965), and was likely influenced a fruit which Graham reported as Hiraea, but is poorly preserved but consistent with Pterocarya (see below). The morphotype is consistent with what has been described for Nyssa, and agrees particularly well with Nyssa ornithobroma, described from the early Miocene Most Basin in Czech Republic, an affinity which was strengthened by the presence of spathulate glandular trichomes (Kvacek and Buzek 1972; Sakala 2000). Therefore, the specimen is renamed to Nyssa with no epithet provided. 

	
	Trout069
	Pterocarya eomacroptera
	This fruit was originally assigned to Hiraea by Graham (1963, 1965), but no supporting discussion is provided, but compares it to extant H. quapara. The specimens are also consistent with Pterocarya fruits of this study, in size (wing l:w - 0.95 x 1.07, nut l:w - 0.55 x 0.58, entire fruit 2.627 wide, all cm; Clarkia nutlets described as being 0.8 cm wide), the presence of two outward pointing wings with parallel veins that widen distally from a central fruit. In a quick review of Hiraea fruit, the seeds appear smaller relative to the wing size than Pterocarya fruits and this fossil. Thus, although poorly preserved, we feel there is enough detail preserved to align these with Pterocarya fruits known from other sites. Limited confidence for this site-level morphotype is given to due preservation.

	Gossypium arnoldii
	Trout032
	Gossypium arnoldii
	Graham (1963) simply states "A study of the modern species of Gossypium indicated a close similarity with the fossil specimen from Trout Creek', and no further details are provided to confirm the generic affinity. Thus until more detailed study is done, I have low confidence in this assignment, though I do agree, there is certainly a superficial resemblance. 

	Urena miocenica
	Trout033
	
	Ex. Urena miocenica (Graham 1963). No discussion is provided to support the assignment of generic affinity, and thus the morphotype is left unnamed.

The specimens was transferred to Acer chaneyi by Wolfe and Tanai (1987). The secondary lobations are flanked by small fairly regularly spaced serrate teeth, inconsistent with A. chaneyi, so we keep it as a distinct morphotype.

	Tilia asperata
	Trout050
	Tilia pedunculata
	Skinny entire-margined leaves (presumably bracts) with a rounded apex and chaotic venation in the secondaries and below is consistent with the reproductive bracts of Tilia. Without the associated attached pedicle/peduncle I am not sure these traits are diagnostic so confidence is limited. This specimen has a fimbrial vein, which I am unsure if it is consistent with Tilia bracts--worth reconsideration.

	Vitis chaneyi1
	Trout022
	Tilia lamottei foliage
	MacGinitie (1933) described a new species, Vitis chaneyi, assigning a Bridge Creek specimen to the holotype (UCMP_620), and two Trout Creek specimens as paratypes (UCMP_621, _622). The Bridge Creek specimen does not appear to have been addressed in Meyer and Manchester (1997). Fields (1996) ascribes the holotype of V. chaneyi to Tilia aspera, but appears to mistakenly report it as a Trout Creek specimen, rather than a Bridge Creek specimen.  

Regardless the two specimens from Trout Creek are unique in their large size (although UCMP_621 is missing a scale bar), palmate venation, angular tooth sinuses, fairly large teeth, strong agrophic veins, and a cordate base, consistent with others in T. lamottei. They are tentatively included despite their poor preservation. 

	Nymphaea rotunda
	Trout035
	Nymphaeaceae
	Two leaf taxa were reported by Arnold (1937) from Trout Creek, Nymphaeites rotundus (UMMP_18373), described as a new species, and Nymphaeites diatoma, first reported by MacGinitie (1933) (UCMP_590; though as Nymphaea rather than Nymphaeites). N. diatoma was said to differ from N. rotundus by having a broad sinus and very pronounced veins which extend nearly to the margin without forming a regular network with the elongated islets. We agree that N. diatoma does appear to have a wider sinus at its base, though damage at the leaf base may potentially exaggerate this, and the secondaries to not appear to bifurcate as strongly, but they are poorly preserved. 
Grahm (1963) transferred Nymphaeites rotundus to Nymphaea rotundus, explaining that Arnold placed them into a form genus given the morphological overlap of two separate genera, Nymphaea and Castalea, that were subsequently combined into the former. Interestingly, this same change was not applied to N. diatoma, and the taxa was not discussed at all. 
Fields (1996), in his revision of the fossil lotus and water lilies finally addresses the N. diatoma specimen, transferring it to Nuphar diatoma, “due to the distinctive deeply cordate base”. Fields (1996) seems to also honor the placement of N. rotunda in Nymphaea. This is odd because in N. diatoma specimen (UCMP_590) the base is fairly damaged, with the left side appearing not all that deeply cordate, and the base is equally, or even less, as deeply cordate as Nymphaea rotundus. In fact the N. rotundus specimen (UMMP_18373) stands out in having a very widely rounded cordate base, which does not appear typical for many extant species of Nymphaea (and potentially Nuphar too), which have ‘pac-man’ shaped or ‘a slice of pizza was taken out of the pie’ bases. In summary, I find still open questions about the taxonomic placement of the leaves following the revision of Fields (1996). 

We have chosen a conservative approach to lump both leaf forms under a single morphotype until further work clarifies that such variation in base sinal width, when considering the damage, exceeds intraspecific variation within genera of Nymphaeaceae. We also provide only a familial level identification until it can be more reliably demonstrated how the two genera, and potentially others in the family, are differentiated.

	Nymphaeites diatoma
	Trout035
	Nymphaeaceae
	See above.

	Nymphaeites nevadensis
	Trout034
	Nymphaeites nevadensis
	A lumped taxon including rhizomes with attached rootlets or rootlets and/or leaf scars. Fields (1996) split the taxon, placing some in Nelumbo that have “numerous roots emerging from large bulbous nodes” which he claims are indicative of Nelumbo rather than Nymphaea. From my (admittedly fair short) investigations, rhizome nodes, where groups of rootlets branch, appear as constrictions rather than swollen ‘bulbs’. Though I suppose the main distinction, although not explicitly stated by Fields (1996), is that rootlets are concentrated at distantly spaced nodes, but occur much more closely spaced along rhizomes of Nymphaeaceae. This distinction is difficult for short structures with root scars that Fields (1996) instead places in Nymphaea—could these not be isolated swollen bulbs? Nevertheless, we take a conservative approach and lump both into the original taxon N. nevadensis until more evidence is presented. 

	Nyssa copeana
	Trout029
	Lauraceae foliage M1
	There are consistent in several ways with Lauraceae foliage M1, but differ slightly, in having higher angled secondaries (52-58° vs. 30-53°) that are more consistent in angle and proximal course, reminiscent of Magnolia morph 1, and are kept as a variant. 

	Fraxinus coulteri
	Trout037
	Fraxinus dayana
	Graham (1965) reports Fraxinus coulteri from Trout Creek, stating the wing is long and slender. Though, more importantly, the wing almost encircles the seed, decurrent along it well onto the seeds proximal half. This is more consistent with F. dayana, and the wing size of the best preserved specimen (UMMP_19162_1) is also consistent with F. dayana. 

UCMP_630 shows a slightly more distal attachment, but not as distal as those placed in F. coulteri across sites of this study, which also have more elongate seeds.

	Platanus dissecta
	
	Not recognized 
	Graham reports 4 specimens from Trout Creek but only figures specimens from Succor Creek. I did not come across any Platanus at UMMP or UCMP. There were two Trout Creek specimens (2022_UMMP_517, _518) in a drawer with other Succor Creek Platanus, and as specimens tend to be organized by taxon in UMMP collections, it may be these are the specimens Graham was referring to. They are palmately veined, however they are too poorly preserved to confidently ascribe to Platanus.

	Amelanchier couleeana
	Trout039
	Amelanchier foliage M2
	Long and complicated nomenclatural history. See database. 

	
	Trout038
	Ozakia emeryi
	MacGinitie (1933) figures a flower (UCMP_598) that was later transferred to Ozakia emeryi by Manchester and Uemura (2014).

	Crataegus gracilens
	Trout040
	Crataegus gracilens
	Described as a new species by MacGinitie (1933), listing two type specimens. One specimen (UCMP_594) is poorly preserved but its margin is clearly preserved, unique among morphotypes, and consistent with C. gracilens described at other sites, thus it is retained. The other specimen (UCMP_595) has few secondaries which depart at low angles and feed large simple teeth, and cannot be separated from Trout041 (Holodiscus), so is placed there.

	
	Trout041

	Holodiscus harneyensis
	See above

	
	Trout018
	Betula lacustris
	Graham (1965) figures an additional specimen under C. gracilens which he reports as 16374. I have an image of that same specimen where I’ve recorded a specimen number of UMMP_45766. Regardless, the number, angle, and course of secondaries veins, the presence of agrophic veins, the convex percurrent tertiaries and ovate shape are all consistent with Betula thor, so UMMP_45766 is placed there instead. In addition, many additional specimens that were labelled Crataegus, presumably by Graham, are placed in Trout018, including several separate specimens labelled 16374.

	Crataegus microcarpifolia
	Trout036 
	Crataegus microcarpifolia
	Described as a new species by Arnold (1937), with closest comparison to C. newberryi from Bridge Creek. Chaney and Axelrod (1959) honor this species in their Trout Creek floral list. 

	Holodiscus harneyensis
	Trout041
	Holodiscus harneyensis
	Arnold (1937) reported a specimen (UMMP_18382) under Cercocarpus harneyensis. Axelrod (1950) synonymized this under Holodiscus harneyensis. Reliable characters have not been presented or recognized that align this with Holodiscus. There is potential morphological overlap with Cercocarpus. Thus low confidence in generic affinity is given. 

	Prunus moragensis
	Trout070
	
	UCMP_638 was reported as Rosa hillae by MacGinitie (1933) and synonymized with Rosa harneyensis by Chaney and Axelrod (1959). UCMP_5122 was reported as Prunus moragensis by Chaney and Axelrod (1959) and synonymized also with Rosa harneyana by Axelrod (Axelrod 1985).

The only with reliably preserved margin is UCMP_5122, which has small serrate teeth with subrounded sinuses and a strongly asymmetric base. UCMP_638 shares the shape, size, and the strongly asymmetric base. This combination is unique among foliar morphotypes at Trout Creek and thus they are held as a distinct morphotype. However, preservation is poor, with no secondaries discernable, thus a taxonomic affinity is excluded.

	Rosa harneyana
	Trout070
	
	See above 

	Spiraea miocenica
	
	Unknown
	MacGinitie (1933) originally described a single specimen as Spiraea(?) sp., designating it a holotype (UCMP_592) and providing a description. Graham 1963 states, simply, "comparison with herbarium material indicated that this specimen is a valid Spiraea and is distinct from others that have been described", with no further discussion. MacGinitie’s describes more detail than the specimen now appears to preserve. 

The specimen is small in size and shows large rounded teeth restricted to the apical half, although it is difficult to tell if intact margin is present on the proximal half. The apex is damaged and not fully preserved. It is hard to rule out it being a small Quercus leaf (e.g., Q. hannibali, Q. simulata) given poor preservation, thus it is moved to unknown. It is curiously positioned immediately adjacent a leaf placed in Berberis simplex leaf (UCMP_588). 

	Ptelea miocenica
	Trout045
	Diplodipelta miocenica
	UMMP_44881_d1 appears to have a wing that does not completely encircle the fruit. In addition, two strands can be ascending from the fruit and emerging within a sinus of the wings, which his most consistent with the persistent styles feeding two fruits of Diplodipelta. 

UMMP_44881_d2 is poorly preserved but three distinct parallel veinlets coursing into the fruit are apparent, which is more consistent with Ptelea. 

UMMP_44881_d3 is also poorly preserved, but it seems likely that the wing does not completely encircle the fruit. In addition, it appears that two fruits may be present, and feature consistent with, along the fruit’s shape, Diplodipelta. 

	Populus eotremuloides
	Trout046
	Populus voyana
	We find morphological overlap between the two taxa, thus they are lumped

	Populus lindgreni
	Trout015
	
	A single specimen is reported by Graham (1965), although the Populus lindgreni that Graham figures is from Succor Creek. It looks similar to another labelled as such in UMMP drawers  (UMMP_44878_1). The notably strong gauge of the secondaries and their branches and looping intersecondaries of both specimens are more consistent with Trout015 (ex. Saussurea) than P. lindgreni, thus it is moved there. 

	Populus voyana
	Trout046
	Populus voyana
	See discussion above

	Populus washoensis
	Trout043
	Populus washoensis
	Interestingly, the leaf we find most consistent with, and place within, P. washoensis was assigned to P. eotremuloides by Graham (1965) (UMMP_17233). The figured specimen (UMMP_44877) has teeth which are not particularly large and could agree with P. lindgreni, however we note that notably large teeth typically only occur in the apical half of P. washoensis, and those leaves share teeth of similar size, which are also similarly fed by craspedodromous agrophic veins (e.g., OJSM_WB_A174a at Pickett Creek)—thus, it is hesitantly kept.

	Salix payettensis
	Trout047
	Salix payettensis
	MacGinitie (1933)'s specimen of Salix sp. (UCMP_560) was synonymized to S. payettensis by Chaney and Axelrod (1959) and was honored by Buechler (2008). 



	Salix succorensis
	
	Not recognized
	2 specimens of S. succorensis are reported, but none are figured (so no specimen number is reported) and I did not come across any labelled as such in UMMP collections. UMMP collections manager Adam Rountrey tells me no Trout Creek specimens identified as Salix succorensis are in their database.

	Salix truckeana
	Trout047
	Salix payettensis
	Two specimens are reported for S. truckeana. The specimen figured (UMMP_44932) is, from my investigation, indistinguishable from S. payettensis (UCMP_560), as both are very skinny and characterized by >11 low angled secondaries that arch very strongly towards the apex, and percurrent tertiary veins. A specimen in UCMP's uncataloged collection (2021_UCMP_1410) is similar in its shape and the strong arch of its secondaries, but the secondaries appear, potentially, more distantly spaced and fewer in number. It is recognized as a variant. 

	Salix venosiuscula
	
	Unknown
	S. venosiuscula is represented by a single very poorly preserved specimen (UMMP_44931). It clearly differs from the Salix specimens described above in its wider shape and much higher angled secondaries. The secondaries do appear fairly arcuate in course and looped, but they are in general difficult to discern. I do not think there is enough preserved to differentiate this from confidently Arbutus specimens (Trout021), thus it is moved to unknown and that taxa is not recognized.

	Ailanthus indiana
	Trout049
	Ailanthus confucii reproductive
	The Trout Creek specimens were addressed and renamed by Corbett and Manchester (2004) in their treatment of Ailanthus fossils. 

	Apocynum indiana1
	Trout060
	
	MacGinitie (1933)’s Apocynum indiana were ascribed instead to Ailanthus indiana by Brown 1940, aiming to match a leaf type with the fossil Ailanthus samara, with little supporting justification. Though, as Corbett and Manchester (2004) state, distinguishing between entire margined leaflets in Sapindales is difficult. Because of this, the specimen is recognized as a distinct morphotype, differing from Cedrela by its wider shape, shorter length, and cordate base, but no affinity is provided.  

	Ulmus paucidentata
	Trout052
	Ulmus foliage M1. 
	Graham (1965) distinguished this from Ulmus speciosa on the basis of size, which I do not think is a reliable criteria. We find they otherwise fall within the variation of other Ulmus specimens. 

	Ulmus speciosa
	Trout052
	Ulmus sp.
	There were several specimens labeled as Ulmus speciosa in UMMP cataloged collections that share the same specimen number as one figured by Graham (1965) as Crataegus gracilens (UMMP_16374). Because of this, and their resemblance to what Graham described as Crataegus, it is assumed in my nomenclatural history spreadsheet that all specimens with the specimen number, even if labeled as Ulmus, were intended by Graham to represent Crataegus. Although most of these specimens were placed in Betula lacustris by us, One exception is UMMP_16374_4, which differs from the others in having more numerous and closely spaced secondaries that decrease in spacing and increase in angle proximally, an asymmetric base, and a more elliptic shape—all which is more consistent with Ulmus than either Betula or Crataegus. This specimen is joined by two uncataloged specimens in this morphotype from the uncataloged collection at UCMP. 

	
	Trout030
	Fabaceae fruit M2
	A specimen reported as Leguminosites sp. by MacGinitie (1933) was placed under incertae sedis by Chaney and Axelrod (1959). The specimen is very poorly preserved making it difficult to confirm it as a Fabaceae pod, thus I also place it in PP. Although a Fabaceae pod was not reported by Graham (1965), there was a cataloged specimen at UMMP that was labelled as Leguminosae that appears to more convincingly a Fabaceae pod, as seed impression within the fruit seem apparent. 

	
	Trout055
	Cedrela foliage
	UCMP_619 was first reported as Sapindus affins by MacGinitie (1933) and then synonymized with Cedrela trainii by Chaney and Axelrod (1959). Interestingly, neither is reported by Graham (1965), even with Graham 1963's revision of Cedrela. This specimen, and another in uncataloged collections, are the only representatives of this morphotype. 

Although we think the leaf type is consistent with Cedrela, we recognize similar leaf morphs exist in many other genera, and thus have some uncertainty in generic assignment. However, this generic affinity is applied given the presence of Cedrela fruits at several fossil sites in this study, but with low confidence (score of 3). We also recognize the possibility of Ailanthus, which also has fruits preserved at sites of this study. 

	
	Trout042
	
	This specimen shares the same UMMP as one assigned to Carya bendirei by Graham (1965) and placed in Trout026 by us, which usually indicates they  are thought to represent the same taxa by (presumably) Graham. The specimen is medially asymmetric and curved and does appear as a leaflet, similar in shape to our Cedrela morphotype (Trout055), but differs in having ~5 serrate teeth irregularly spaced only on the left medial half.

Pennington and Muellner (2010) report that all Cedrela leaves are entire-margined, and figure none with teeth, however Manchester and Meyer (1997) include a sometime irregularly toothed morphotype under Cedrela merrillii stating "predominately smooth margin with occasional low crenate teeth are consistent with those of Cedrela [e.g., C. mexicana] and.. Toona". We have also observed extant C. sinensis to be crenately toothed (NMNS database). Teeth occur in species of Ailanthus (e.g., A. altissima) but are restricted to the leaf base and are also crenate. Thus a taxonomic affinity is currently excluded by future work on this unusual leaf type is encouraged.

	Vincetoxicum (?) trinervata1
	Trout061
	
	Two specimens included were originally described by MacGinitie (1933) as Vincetoxicum (?) trinervata "with some hesitation". He highlights 3 small glands on the holotype (UCMP_632) where the petiole inserts into the leaf blade, though they are difficult to discern on my image of the holotype. Chaney and Axelrod (1959) moved the specimen to incertae sedis.

I feel the leaf is unique enough to warrant a morphotype, although I do not apply a taxonomic affinity.



	Wolfe and Tanai 1987
	Morpho #
	Taxon
	Specimens
	Notes

	Acer busamarum subsp. busamarum
	Trout062
	Acer samara M7, A. busamarum like
	UMMP_44837, 69151, 69152
	

	
	Trout065
	Acer oregonianum foliage
	UCMP_604, UMMP_69150
	

	Acer chaneyi
	
	Unknown samara
	UCMP_3182
	Too poorly preserved

	
	Trout053
	Acer chaneyi
	UMMP_69146, UCMP_610
	

	Acer medianum
	Trout063
	Acer medianum foliage
	UMMP_69145
	

	Acer negundoides
	Trout064
	Acer negundoides samara
	UCMP_617, UMMP_65142
	

	Acer schorni
	
	Samara, not recognized
	NMNH_396202
	We have no image of the specimen so it is currently not recognized

	
	Trout066
	Acer schorni foliage
	UMMP_69158, 44835, 69159
	

	Acer scottiae
	Trout068
	Acer scottiae  samara
	UCMP_9222, UMMP_69164
	

	
	Trout067
	Acer scottiae  foliage
	UCMP_613, UMMP_69162, 69163
	

	Acer septilobatum
	Trout068
	Acer scottiae  samara
	UCMP_615, UMMP_69140, 69149, 396225
	

	
	Trout065
	Acer oregonianum foliage
	NMNH_396223, 396224, UCMP_606, UMMP_17222, 69166, 69167
	

	Acer smileyi
	
	Unknown foliage
	UMMP_69154
	Too poorly preserved

	Acer traini
	Trout056
	Acer samara M1a
	UMMP_65138, 65139
	





Table A7.9. Trapper Creek morphotype framework. Axelrod (1964) serves as the base list. 
	Base list
	Morpho #
	Taxa (this study)
	Notes

	Equisetum alexanderi
	Trap001
	Equisetum alexanderi
	Was synonymized with Succor Creek specimens under E. octangulatum by Fields (1996) though the original epithet is kept here. 

	Gymnosperms

	Chamaecyparis linguaefolia
	Trap002
	Chamaecyparis foliage M1
	Edwards (1983) recognizes Chamaecyparis sp. and Calocedrus masoni seeds, but transfers the Thuja dimorpha specimens to Chamaecyparis sp. He states " Although Axelrod (1964) identified Thuja from this flora, all of the material appears to be Chamaecyparis". 

	Libocedrus masoni
	Trap003
	Calocedrus seed M1

	For UCMP_8311, the split darkened area, which we interpret as the seed, is interesting. Apparently similar notching at the proximal end of the seed can occur in modern Calocedrus decurrens (below). There is a darkened projection away from the inferred seed to the margin of the lighter brown structure, consistent with a radicular projection. I’ve questioned if the projection instead represents a suture for a dehiscent valve, but the light brown and delicate structure in travels through is more consistent with a membranous wing. Given these points, and the fact that the presence of Calocedrus seeds were honored by Edwards (1983), I keep UCMP_8311 as the sole representative. 

	
	
	Unknown
	In UCMP_8310, the seed body and a radicular projection are not discernable. If the darkened area is in fact the seed body, it seems unusual for one of the lateral wings to have such a wide auriculate lobe at the proximal (seed) end. The larger of the two wings seem unusually narrow as well. I don’t think the specimen is well preserved enough to make an assignment to Calocedrus confidently. It is placed in unknown.

	Sequoiadendron chaneyi
	Trap004


	Sequoiadendron chaneyi foliage
	Fields (1996) refers to the Trapper Creek record as one of "the most reliable occurrences" of Sequoiadendron outside of Nevada. It is unclear if he was referring to foliage, the cone, or both. Helical phyllotaxy and awl shaped needles is consistent with Sequoiadendron, though I am unsure how diagnostic this is. See Isomorphic scale leaved conifer document for more details.

	
	Trap005
	Sequoiadendron sp. cone
	Cone scale shape and size, non-decussate and likely helical phyllotaxy, and the central depression all are consistent with Sequoiadendron. However, I am unsure exactly how diagnostic these traits are. 

	Thuja dimorpha
	Trap002
	Chamaecyparis foliage M1
	Edwards (1983) transfers the Thuja dimorpha specimens to Chamaecyparis sp., which I currently lump as well.

	Abies alvordensis
	Trap006
	Abies sp. seeds
	See below

	Abies concoloroides
	Trap007
	Keteleeria heterophylloides foliage
	

	
	
	Seeds
	See below

	
	
	Cone scale
	

	Abies klamathensis
	Trap010
	Abies sp. foliage
	Short needles that do not taper in their base. 

	
	Trap006
	Abies klamathensis winged seed
	

	
	
	Cone scale
	

	Abies sonomensis
	Trap007
	Keteleeria heterophylloides foliage
	

	
	
	Seeds
	See below

	
	
	Cone scales
	

	Abies toxirivus
	Trap010
	Abies klamathensis foliage
	Needles agree well in size A. klamathensis and we don’t find the obovate shape enough to warrant a split.

	
	
	Seeds
	See below

	
	
	Cone scales
	

	
	Trap047
	Abies chaneyi
	Winged Abies seeds are included in only two taxa by us, but several by Axelrod (1964). For more detailed information about how each specimen assignment corresponds between Axelrod and our taxa can be found in the master specimen SS, and thus I will not take the time to write that out here. 

	Larix cassiana
	
	Unknown foliage
	The foliage is poorly preserved and thus placed in unknown

	
	
	Pinaceae seed M2
	Specimen share some morphological overlap, at least superficially, with Pseudotsuga and Larix, and without knowledge of reliable characters to distinguish between them, the specimen is identified to family with high confidence.

	Picea magna
	Trap009
	Picea magna
	Axelrod (1985) synonymizes seeds of P. magna and Pinus harneyana under Picea lahontense. We find that several Pinus seeds are distinguishable. 

	Picea sonomensis
	Trap050
	Picea lahontense
	

	Pinus harneyana
	Trap011
	Pinus harneyana foliage
	Axelrod (1964) describes the P. harneyana 3-needeled specimen (UCMP_8217) as having a "large sheath", though I do not think a large sheath is discernible on the fossil. 

	
	Trap048
	Pinus sp. seeds
	Axelrod (1985) synonymizes seeds of P. magna and Pinus harneyana under Picea lahontense. We find that several Pinus seeds are distinguishable.

	Pinus wheeleri
	Trap011
	Pinus harneyana foliage
	Axelrod (1964) describes the P. harneyana 3-needeled specimen (UCMP_8217) as having a "large sheath", though I do not think a large sheath is discernible on the fossil. Axelrod admits that the P. wheeleri specimen (UCMP_8235) preserves "only 3 of the 5 needles which are presumed to have been present originally". The sheaths appear indistinguishable between the two specimens, and both are 3 needled, so they are both lumped under Pinus harneyana.

	
	Trap048
	Pinus sp. seeds
	Interestingly, seeds of Pinus wheeleri reported in Axelrod (1964) were not addressed in Axelrod (1985). These seeds do have notably short wings, but they are tentatively lumped as a variant given considerable variation in wing size currently held with the taxon. 

	Pseudotsuga longifolia
	Trap007
	Keteleeria heterophylloides foliage
	

	
	Trap048
	Pinus sp. seeds
	UCMP_8244

	
	Trap049
	Pinaceae M2 seeds, ex. Larix
	UCMP_8245

	
	
	Unknown seeds
	UCMP_8251, too poorly preserved

	Pseudotsuga sonomensis 
	Trap007
	Keteleeria heterophylloides foliage
	We find overlap in needle lengths between specimens assigned to P. longifolia and P. sonomensis, in contrast to what is reported in Axelrod (1964). 

	
	Trap050
	Picea lahotense seeds
	UCMP_8256

	
	Trap049
	Pinaceae M2 seeds, ex. Larix
	UCMP_8257

	Tsuga mertensioides 
	Trap014
	Tsuga sonomensis
	Small seeds widest in the proximal half, though some variable morphologies are included.

	Angiosperms

	Potamogeton knowltoni
	
	Unknown
	A partial specimen is currently placed in unknown until a more detailed justification for its affinity is provided. 

	Typha lesquereuxi
	Trap015
	
	Lumped parallel vein monocots.

	Rhus alvordensis
	Trap035
	Sorbus idahoensis
	Rhus alvordensis was synonymized with Sorbus idahoensis by Axelrod (1985). I agree, and both are placed here.

	Ilex idahoensis
	
	Unknown
	Represented by a single specimen. Secondary courses are not preserved and the leaf has small crenate teeth, inconsistent with Ilex taxa I am familiar with. It is placed in unknown given its poor preservation. 
 

	Mahonia reticulata
	Trap019
	Berberis reticulata
	Axelrod (1985) split this taxon into three total: this, M. macginitiei (UCMP_8437), and M. sinuate (UCMP_8440). 

We find variability falls within the suite for this taxon across sites of this study, thus all are lumped here.   

	Mahonia simplex
	Trap020
	Mahonia simplex
	Palmate venation distinguishes this from Trap019. Though these are potentially more toothed than the M. simplex at other sites of this study. 

	Alnus fossilis
	
	Unknown
	A. fossilis is poorly preserved and indistinguishable from the other Alnus species. Axelrod mentions an acuminate apex, but apex is not preserved on any. It is moved to unknown.

	Alnus hollandiana
	Trap022
	Alnus foliage M1
	Specimens assigned to A. relatus and A. holandiana fall within the range of overlap typical for single species of Alnus, so they are here lumped.

	
	Trap021
	Alnus sp. reproductive
	Axelrod (1964) separated Alnus reproductive specimens into A. hollandiana and A. relatus, only mentioning that the 'cones' of A. relatus are "comparatively large, like those produced by [the modern A. japonica]". I am uncertain if such a difference in size is a reliable characteristic, so they are currently lumped.

	Alnus relatus
	Trap022
	Alnus sp. foliage
	See above

	
	Trap021

	Alnus sp. reproductive
	See above

	Betula ashleyi
	Trap023
	
	Described as a new species by Axelrod (1964), B. ashleyi, noting the rhombic outline, smaller size, and prominent glandular teeth.

Reticulate tertiaries, lack of admedial secondary branches, and the nature of the glandular teeth are inconsistent with Betula. Several veins can be seen entering the tooth glands, some of equal gauge, potentially similar to rosid or cucurbitoid teeth. I have not noticed this feature on any leaf before. The teeth also have strong accessory veins. It is left with affinity for now. 

UCMP_8362 differs slightly from UCMP_8364, as the former is ovate while the latter at first glance appears obovate, but if the apex attenuates as it does in UCMP_8362, leaf shape might be similar. In addition, UCMP_8362 looks as if it may have some admedial branches off the first secondary, but the distal course of these veins are not discernable, and the same position on the margin relative to the first secondary is not preserved in UCMP_8364.  Though they are similar in their secondary and tertiary venation, and base shape. Teeth are not well preserved in the former, however it is tentatively kept in this morphotype given the similarities mentioned above.

	Betula thor
	Trap024
	Betula lacustris
	

	Betula vera
	Trap022
	Alnus foliage M1
	The taxon was represented by a single specimen by Axelrod (1964). Axelrod mentions it superficially resembles Alnus hollandiana, though differs in its “prominent, strong tertiaries that depart from the abaxial side of the secondaries, and the tertiary mesh of alder is coarser and subpercurrent”. The distal courses of the secondaries and their branches are very difficult to discern in the B. vera specimen (UCMP_8378) as well as most Alnus specimens. Further, the teeth are small and not flexuous, the secondaries are not markedly straight, and there is no evidence of secondaries bending apically upon entering the teeth. They are otherwise consistent with this morphotype and are placed here.

	
	Trap025
	Betula winged seed
	Prominent wings and style. Only represented by a single specimen collected by our group.

	Symphoricarpos salmonensis
	Trap013
	Ericaceae foliage M4
	Lumped small entire leaves, including those previously placed in Vaccinium sonomensis and Symphoricarpos salmonensis. 

There is some differences is secondary venation of leaves within the morphotype, but are not preserved well enough to warrant a split. 

	Cornus ovalis
	
	Unknown
	Represented by a single specimen (UCMP_8526). It appear toothed in the only part of the margin convincingly preserved near the apex, and the secondaries are strongly looped, not eucamptodromous and not strongly arching, inconsistent with Cornus. Secondaries, margin, and tertiaries suggest this is a fragmented Alnus leaf.  

	Vaccinium sonomensis
	Trap013
	
	See above

	Sophora spokanensis
	Trap034
	
	Previously assigned to Sophora spokanensis by Axelrod (1964). The specimen is very poorly preserved but it is clear it represents a small entire margined leaf with low angle secondaries, at least in its base, and a likely ovate shape. This combination is unique for foliar morphotypes, so is honored, but no affinity is provided given its poor preservation and lack of a preserved pulvinus.

	Quercus hannibali
	Trap027
	Quercus foliage M1
	Represented by toothed and untoothed forms.

	
	Trap012
	Fagaceae foliage M1
	A subset of leaves included differ from Quercus foliage M1 (e.g., Q. hannibali) here and at other sites by lacking strong secondary bifurcations, having straighter and more regular secondary courses that are always craspedodromous when teeth are present, having more often percurrent (as opposed to reticulate) tertiaries, lacking inter-secondaries, and having principal veins enter the tooth more apically, rather than centrally. It is moved to its own morphotype

	Quercus mcmanni
	Trap039


	Ulmus sp.
	This taxa was moved into Zelkova browni by Tanai and Wolfe (1977) and honored by Fields (1996) (though the entire concept was renamed to Z. nevadensis). I agree that two specimens, including one figured and one not are indistinguishable from Zelkova, thus lumped with Ulmus in Trap039. 

	
	Trap026
	
	One of Axelrod's figured specimen appears distinct (UCMP_8566). Secondaries of Zelkova are fairly straight and parallel to one another but these are quite irregular in course, producing strong branches which have reticulate and complex courses. One of these branches is observed to terminate in the tooth apex. The teeth are also much more broad and rounded and the tertiaries are very strongly reticulate and chaotic in appearance. For these reasons I disagree it is consistent with Zelkova and place it in its own un-named morphotype.

	Quercus simulata
	Trap028
	Quercus simulata
	

	Garrya idahoensis
	Trap029
	Entire foliage M14
	Represented by a single fairly poorly preserved specimen, but its combination of secondary vein traits is not found in any current entire morphotype, especially considering its small size. We considered its potential overlap with Salix payettensis, which also has low angled secondaries forming tight loops, but in those the L:W is typically greater and the secondaries are eucamptodromous rather than brochidodromous. Axelrod (1964) allied it with Garrya (e.g., G. fremontii), describing a new species G. idahoensis. While we agree it does share size, shape, and secondary vein traits with G. fremontii, we do not provide generic affinity until a more careful investigation is carried out. See entire-margined foliage summary and key document for further detail.

	Hydrangea bendirei
	Trap022
	Alnus sp. foliage
	Axelrod (1964) also reports three specimens of Hydrangea bendirei, describing them as long-lanceolate with alternate secondaries, both which do not seem to actually characterize the specimens, and Fields (1996) suggests they may instead represent Alnus relatus, but “doubtfully” assigns them to Hydrangea instead. We also consider them to fall within the range of variation of our Alnus morphotype and they are thus lumped here.

	Pterocarya mixta
	Trap031
	Pterocarya nigella
	

	Persea pseudocarolinensis
	
	Not recognized
	The margin is not discernable on any of the specimens, except for UCMP_8443 and UCMP_8444, which may be toothed, but the preservation is too poor to know confidently. Thus this morphotype is not recognized here. 

	Sassafras columbiana
	Trap030
	Sassafras columbiana
	Really badly preserved, but suprabasal actinodromous venation is clear on one of the specimens (UCMP_8447). As this is the only morphotype with suprabasal actinodromous primaries, it is held as a distinct morphotype, and the affinity is hesitantly placed. Fields (1996) also places hesitancy in this assignment, stating "The specimens from Trapper Creek are so fragmentary as to make confident assignment to this Miocene taxon extremely difficult. However Axelrod's (1964 p. 123) discussion highlights a number of key venation characters that appear to align those specimens to the present taxon. Consequently they are provisionally assigned here". It is unclear if the features Axelrod is describing are reliably preserved in the fossils, however, given the nature of the primaries, I also tentatively keep the assignment to Sassafras. 

The other specimen clearly displays pinnate primary veins and is thus moved to unknown (UCMP_8446).

	Nymphaeites nevadensis
	
	Not recognized 
	It is not clear if the specimen represents root scar on a rhizome, or bracts or scales on a reproductive structure. Thus it is moved to unknown. 

	Nyssa hesperia
	Trap027
	Quercus foliage M1
	Spinose teeth and tooth shape consistent with Fagaceae. Irregular secondary venation and irregularly spaced teeth distinguishes this from Trap012 and aligns it with other Q. hannibali. 

	Fraxinus coulteri
	Trap032
	Fraxinus dayana
	Described as Fraxinus coulterii by Axelrod (1964). A seed is not apparent, and because samaras with an apparent lack of seed are placed in F. dayana at Mascall (Mas012), I follow suite here, though I am unsure if that is the most appropriate approach.

	Amelanchier couleeana
	Trap033
	Amelanchier foliage M1
	These specimens are distinct from both Spok049 and Trout039 in being generally wider with larger teeth, having tertiaries that are reticulate, only being percurrent at the distal ends of secondary loops where secondaries join subjacent secondaries in a series of looped connections, and not in proximal intercostal regions of the secondaries, and the secondaries have more complex courses after branching near the margin. This separation agrees with Schorn and Gooch (1994). However I note that A. alvordensis can also show fairly strongly reticulate tertiaries and secondaries with complex branching, though given differences in shape, teeth, time, and the treatment applied by previous work, these are kept distinct.

	Prunus chaneyi
	Trap022
	Alnus sp. foliage
	One specimen appears to have small rounded glandular teeth (UCMP_8461), which are described by Axelrod as “prunoid”, although similar teeth can occur in Alnus as well, e.g., Alnus maritima (Furlow 1979). Other specimens assigned to Prunus fall within the variation of specimens in Alnus in terms of secondary number, angle, and course, tooth size (which is variable), and leaf and base shape (which is also variable).

	Prunus treasheri
	
	
	We agree the leaf type is distinct in, compared to Alnus, its much skinnier shape, and what appear to be festooned loops and steeper secondary veins that are more closely spaced. We have little confidence in generic affinity so it is not applied. 

	Sorbus cassiana
	Trap035
	Sorbus idahoensis
	Axelrod (1964) claims that UCMP_8534, which he designates as the holotype, represents "two leaflets attached to a petiole". I do not agree, it looks to me like a single simple leaf that has been severely damaged and torn. 

Indeed Axelrod (1985) states "the specimen designated as the holotype is a broken, mangled leaf of Alnus, not two partial leaflets of Sorbus". Thus a new name is provided. 

	Populus eotremuloides
	Trap016
	Populus foliage M1
	Reported as P. eotremuloides by Axelrod (1964) but synonymized under a new species, P. bonhamii by Axelrod (1985). We find distinctions between the two taxa across sites of this study difficult to recreate thus we do not apply an epithet. 

	Salix cassiana
	Trap018
	Salix payettensis
	Described as a new species by Axelrod (1964). The specimen agrees well with those described under this taxon elsewhere.

	Salix hesperia
	Trap017
	Salix hesperia
	Honored by Buechler (2008), except for one specimen which he noted as uncertain and I, in agreement, move it to unknown given its poor preservation (UCMP_8331).

	Salix knowltoni
	
	Unknown
	The small leaves are very poorly preserved with no convincing margin. They are moved to unknown

	Ungnadia clarki
	Trap038
	
	Represented by two poorly preserved specimens. UCMP_8522 shows a feature unique among our foliar morphotypes--branches from secondary loops feed either straight into tooth sinuses or into the very apical portion of the tooth. This is a feature that Axelrod (1964) pointed out as well. Given the poor preservation, a taxonomic affinity is not provided. 

	Halesia columbiana
	
	Not recognized 
	The taxon was represented by a poorly preserved specimen. Interestingly, Axelrod (1964) describes the specimen with its “finer mesh well preserved”. In our image, secondaries are not discernable, and even in Axelrod’s figure of the specimen, it is hard to imagine that venation is as well preserved as he claims. While some margin is preserved, I do not think the specimen poor preservation does not showcase any unique features, thus it is moved to unknown.  

	Ulmus moorei
	Trap039
	Ulmus sp.
	This taxa was transferred to Ulmus affinis by Tanai and Wolfe (1977). We do not find reliable grounds to separate it from below.

	Ulmus speciosa
	Trap039


	Ulmus sp.


	This species was split into Ulmus knowltoni, Ulmus paucidentata, and Betula ashleyi (see below) by Tanai and Wolfe (1977). We do not find reliable grounds to recreate these distinctions and thus they are lumped into a single morphotype.

	
	Trap023
	
	I agree with the specimen moved to Betula ashleyi (UCMP_8463), though do not honor the generic affinity. It was likely originally placed in Ulmus due to its presumed asymmetric base, but it is not clear this is not a preservational artifact. In addition, its deeply, yet narrow dissected compound teeth, secondaries that are not particularly straight and parallel in course is more consistent with Trap023 than Ulmus. 

	Zelkova oregoniana
	Trap039
	Ulmus sp.
	Simple toothed leaves are lumped with Ulmus following our approach at other sites. 

	Parthenocissus idahoensis
	Trap022
	Alnus foliage M1 
	I am very surprised Axelrod considered this specimen worthy of a holotype. The leaf is described as asymmetrical obovate, which could very well result from the fact the right side is damaged and the left side more intact, and the middle of the leaf damaged, whereas the top half is more intact. Secondary course is not discernable neither are tertiaries. Axelrod provides no supporting discussion on how this leaf is distinct or how it aligns with Parthenocissus. We find all preserved characters consistent with Alnus, thus the leaf is tentatively moved there.



	Axelrod 1964
	Wolfe and Tanai 1987
	Morpho #
	Taxon
	specimens
	Notes

	Acer bendirei
	Acer chaneyi
	Trap040
	Acer gigas samara
	8466-8472
	

	Acer bolanderi
	Acer tyrellense1
	Trap045
	Acer schorni foliage
	
	

	
	Acer tyrellense1
	Trap037
	Acer samara M1c
	8476, 8475
	

	
	Acer septilobatum
	Trap037
	Acer samara M1c
	8477
	

	Acer columbianum
	Acer tyrellense1
	Trap037
	Acer samara M1c
	8481, 8480
	

	
	
	Unknown samara
	
	8479
	Too poorly preserved

	
	Acer busamarum ssp. busamarum
	Trap041
	Acer samara M7, A. busamarum like
	8483-8484
	

	
	
	Trap037
	Acer samara M1c
	8282, 8485-8486
	

	
	Not addressed
	Unknown foliage
	
	8478
	Too poorly preserved

	Acer glabroides
	Acer tigilense
	Trap036
	Acer tigilense foliage
	
	

	Acer minor
	Acer negundoides
	Trap042
	Acer negundoides samara
	
	

	Acer oregonianum
	Acer busamarum ssp. busamarum
	Trap041
	Acer samara M7, A. busamarum like
	8498, 8499
	

	
	Acer septilobatum foliage
	Trap043
	Acer oregonianum foliage
	8509-8510
	

	Acer scottiae
	Acer septilobatum samara
	Trap044
	Acer scottiae samara
	8512-8519
	

	
	Acer septilobatum foliage
	Unknown
	
	8511
	Very little margin is preserved, such that a reliable description of marginal characteristics is not possible. Given poor preservation, the leaf specimen is placed in unknown (UCMP_8511).

	
	Acer traini1
	
	
	NMNH_396016
	Not figured by Wolfe and Tanai (1987) and we have no image, so it is currently not recognized.





Table A7.10. Vasa Park morphotype framework. Dillhoff et al. (2014) serves as the base list. 
	Base list
	Morpho #
	Taxon (this study)
	Notes

	“Lower” plants

	Bryophyta
	VP012
	Bryophyta
	

	Equisetum alexanderi
	VP081
	Equisetum alexanderi
	Equisetum stem with vestigial leaves emanating from the node, and likely whorled tubers around the node of a rhizome. 

	Woodwardia sp.
	VP002
	Woodwardia sp.
	

	Allantodiopsis sp.
	VP001
	Allantodiopsis sp.
	

	Dryopteridaceae
	VP003
	Dryopteridaceae
	

	
	VP004
	
	Unknown fern

	
	VP005
	
	Unknown fern

	Gymnosperms

	Chamaecyparis linguaefolia
	VP010

	Chamaecyparis foliage M1
	

	
	VP057
	Chamaecyparis winged seeds
	

	Angiosperms

	Smilax magna
	VP030
	Smilax magna
	

	
	VP080
	
	Lumped parallel-veined monocots

	Alnus sp.
	VP033

	Alnus foliage M2

	

	
	VP053
	Alnus sp. infructescence
	

	Cercidiphyllum crenatum
	VP028
	Cercidiphyllum crenatum
	

	Fagus washoensis
	VP027
	Fagus washoensis
	

	Hydrangea bendirei
	VP026
	Hydrangea sp.
	We agree that secondaries looping strongly relatively far from the margin, fairly distantly spaced mixed percurrent to reticulate tertiaries, teeth that verge on dentate and narrow to a very slender tip fed by strong secondary branches agrees well with Hydrangea (e.g., H. heteromalla; NMNS database). In addition one of these specimens strongly suggests a decussate phyllotaxy, which is also consistent with Hydrangea. However, we are unsure if this combination of traits is diagnostic, thus a confidence of 2 is applied.

	Persea pseudocarolinensis
	VP034
	Lauraceae foliage M9
	

	cf. Gossypium sp.
	VP021


	cf. Gossypium sp. leaves

	Consistent with Gossypium (e.g., extant G. barbadense) in having palmate lobes with actinodromous venation, entire margins, lobes with acuminate apices, brochidodromous secondaries, and percurrent tertiaries (potentially also irregular shallow crenate teeth?). The presence of diagnostic stellate hairs have not been confirmed, and given the traits described above are fairly general in form, low confidence is provided.

	
	VP055
	cf. Gossypium sp. bracts
	Structures apparently lobed at one end with some type of parallel veined vascularization. Rick Dillhoff has suggested that these are consistent with bracts for certain species of Gossypium, thus a generic affinity is suggested, but poor preservation strongly limits confidence until a more detailed set of characters can be demonstrated.

	Platanus dissecta
	VP022
	Platanus dissecta
	

	Acer sp.
	VP020

	Acer smileyi
	

	
	VP051
	Acer oregonianum
	

	Aesculus sp.
	VP035
	Aesculus sp.
	

	Ulmus speciosa
	VP027
	Fagus washoensis
	Several specimens reported as Ulmus we find instead consistent with Fagus.

	Paulownia columbiana
	VP025
	Paulownia columbiana
	The straight – sinuous percurrent and closely spaced tertiaries are striking, and similarly seen in the material described by Smiley (1961) from Ellensburg.

	
	VP084
	Juglandaceae foliage M1
	

	
	VP024
	Nyssa foliage M4
	

	
	VP082
	Entire foliage M9
	

	
	VP023
	
	Teeth are very intriguing. Also note secondaries that strongly arch towards the apex and are very weak in their loop (eucamptodromous), but, for most,  decrease in spacing and increase in angle dramatically towards the base

	
	VP029
	
	A venation feature that particularly stands out in the morphotype is basal actinodromous primaries, where the lateral primaries reticulate into a tertiary gauge before joining any subjacent primary or secondary veins. 

	
	VP031
	
	Suprabasal actinodromous venation and a three lobed leaf is consistent with Sassafras, but there seems to be small irregular teeth which is inconsistent. 

	
	VP036
	
	An interesting and unique leaf morphotype.





Table A7.11. Pickett Creek morphotype framework. Buechler et al. (2007) serves as the base list. 
	Base list 
	Morph #
	Taxon (this study)
	Notes

	Equisetum sp.
	Pic001

	Equisetum sp.

	

	
	Pic002
	Monocot
	A few not preserving the distinctive jointing were placed in this taxa by Buechler et al (2007) by their distinct thickness of the stem and the width of the ridges. These were instead moved by me to Pic002.

	Pinaceae remains
	Pic031
	Abies sp. cone scale
	Under “Pinaceae remains” they included a cone scale, a ‘needle-like structure’, and a ‘loose bunch of needles’. I only came across the former in both OJSM and UMMP collections. It is consistent with Abies. 

	Typha sp.
	Pic002
	Monocot
	I take a more conservative approach and lump parallel veined monocots into a single morphotype, with no affinity assigned below ‘monocot’. 

	Poaceae
	Pic002
	Monocot
	See above

	Populus bonhamii
	Pic004
	Populus foliage M1
	

	Populus cf. crassa
	Pic006

	Salicaceae foliage M1

	Two specimens are figured by Buechler et al (2007). Interestingly they differ in secondary course, which is what makes UMMP_73716 particularly unique. I assume that UMMP_73714 was included because of its cordate base, though this is much more subtle compared to the other specimen, and is quite similar to one of the specimens of Salix inquirenda figured by Buechler et al (2007), which has an equally subtle cordate base and multiple small basal veins. Thus that specimen is moved to S. inquirenda. 

	
	Pic007
	Salix inquirenda
	See above

	Populus douglasae
	Pic008
	Salix payettensis
	This is described as a new species by Buechler et al (2007), drawing attention to the exaggeratedly low angled secondaries and the acute base, which they describe as decurrent. I observe the decurrent nature of the base to be very subtle, and similarly straight bases and steep secondaries are observed in those specimens combined in Salix payettensis, thus it is lumped there. 

	Populus eotremuloides
	Pic004
	Populus bonhamii
	Axelrod (1985) differentiates P. eotremuloides from P. bonhammi in the former having a broadly, rather than narrowly, ovate-lanceolate shape, and the base being subcordate-rounded, rather than rounded-acute (i.e., never acute). Buechler et al (2007) state P. eotremuloides has an acute apex and P. bonhamii an acuminate apex. There appear to be specimens assigned to P. bonhamii that are just broadly shaped as P. eotremuloides, and both have straight and acute apices, though P. bonhamii does tend to be more drawn out (thought not always, e.g., A73). The two P. eotremuloides specimens I have images are quite different. The one figured by Buechler et al (2007) (UMMP_ 73721) does not have a base preserved and appears indistinguishable from other P. bonhamii (Populus foliage M1) specimens. The other (OJSM_WB_A253) is unique from both UMMP_73721 and P. bonhamii in having an obtusely straight base, secondaries with very irregular courses, and lacks the percurrent tertiaries occurring in the others. Unfortunately, most P. bonhamii have poorly preserved secondaries veins, so it’s is difficult to assess if irregular courses are apparent in others. Given this, I tentatively include OJSM_WB_A253 as a P. bonhamii (Populus foliage M1) variant. 

	Populus lindgreni
	Pic003
	Populus lindgreni
	

	Populus washoensis
	Pic005
	Populus washoensis
	

	Salix churchillensis
	Pic008
	Salix payettensis
	One specimen was subsequently moved to S. payettensis by Buechler (2008) (UMMP_73726). The remaining specimens are poorly preserved and are lumped with other leaves with low angle secondaries in Salix payettensis. 

	Salix desatoyana
	Pic007
	Salix inquirenda
	This is similar to S. inquirenda in that there is a tendency for secondaries to arch in a fairly strong manner to the leaf apex. It differs in being skinnier (l:w=13.4, rather than >7.6) and in have secondaries at a generally lower angle (45-55, rather than 55-70), though not as steep as those typical for S. payettensis (30-50). I currently place it as a variant in S. inquirenda, as I am not sure the subtly in secondary angle, and l:w is enough to warrant a split (consistent with how I’ve handled Salix morphotypes from other sites thus far), though this should be revisited in the future. 

	Salix inquirenda
	Pic007
	Salix inquirenda
	These are here distinguished from Salix payettensis by having secondaries that depart the midvein at a higher angle (50-75, rather than 28-55) and often, though not always arch strongly to the apex. The bases are rounded to subrounded and never straight. 

	Salix succorensis
	Pic007
	Salix inquirenda
	These were differentiated from S. inquirenda by Buechler et al (2007) by being skinnier (l:w=7.6, rather than <6.5), and having a more cuneate leaf base and acuminate apex. These are in fact skinnier, where leads to a more drawn out tapering apex, though I am not sure these stand as two separate points. I would not describe the base as cuneate, but instead subrounded, like some S. inquirenda. I do not think there is enough ground to warrant a split, thus these are lumped. 

	Salix wildcatensis
	Pic008
	Salix payettensis

	Included here are specimens referred by Buechler et al (2007) to Salix wildcatensis, Salix sp., Salix prenigra, Salix churchillensis, and Populus douglasae. It includes both toothed and entire margined leaves (the latter more prevalent), though many of the presumably entire-margined leaves may have had small irregular teeth that were obscured through poor preservation.

The specimen figured by Buechler et al (2007) for S. wildcatensis (UMMP_73729) appears unique in its chaotic and irregular courses to the secondary veins, and FEVs which occur in fairly high order (the latter point reminiscent of fossil Gordonia/Arbutus from other sites) and is kept as a variant.

These are here distinguished from Salix inquirenda by having secondaries that depart the midvein at a lower angle (28-55, rather than 50-75) and having secondaries with straighter courses, and having straight to subrounded bases. 

	Salix sp. (?) leaves
	
	
	Not sure exactly which specimens were included in this category by the previous authors. 

	Salix sp. catkins and capsule
	Pic028
	Salix sp. catkin
	Buechler et al (2007) describe this as Salix, highlighting open carpels, without seeds, sitting on thin pedicles which have two nectaries at their base. They claim two nectaries per capsule is rare in Salix, occurring only in S. gragilis, S. pentandra, and in some S. lucida.

They do appear consistent with Salix, but until more detailed discussion is provided discounting the likelihood of other genera, I provide a confidence of 2. We draw attention to the long pedicles and dense arrangement.

	Salix sp. stipule
	Pic029
	Salix sp. stipule
	A stipule assigned to Salix by Buechler et al (2007). Little discussion is provided on taxonomic affinity, however we are aware of similar stipules in Platanus but agree this are more consistent with Salix given small teeth and the fact they do not appear to entirely encircle the stem. However, we are unaware if there are additional genera these stipules overlap with thus a confidence of 2 is applied until more detailed investigation is taken or presented.

	Betula sp.?
	Pic009
	Betula lacustris
	

	Ostrya oregoniana
	Pic010


	Ostrya oregoniana foliage

	

	
	Pic011
	Ostrya sp.
	Some show imprint of nutlet and the bract is entire-margined with multiple primary veins, confirming an Ostrya affinity.

	Juglandaceae fruits
	Pic032
	Juglandaceae nut
	Buechler et al (2007) describe the fruit cast as likely Juglans or Carya. It is difficult to distinguish between the two without the preservation of internal morphology (Manchester 1987). Both nuts have longitudinal grooves and can have a pointed apex at, I believe, the distal end of the fruit, consistent with this fossil. Without any detailed comparisons, a familial affinity is given with some hesitancy. 

	Juglans browniana
	Pic036
	Juglans browniana
	Described by Buechler et al (2007) off a single specimen. I agree that it is distinct from Pic013 (Pterocarya mixta) by having secondary loops that are much more irregular, widely spaced, and consistently high angled.

	Pterocarya mixta
	Pic013
	Pterocarya nigella
	

	Pterocarya sp.
	Pic012
	Pterocarya eomacroptera
	The fruit appears consistent with Pterocarya--a small (~7.5 mm) ribbed nutlet connected to lateral wings. A skinny dark protrusion from the nut could be either persistent styles or the hirsute appendages, representing a bract, both characteristics of Pterocarya mixta (Manchester 1987). Though, interestingly, Stults et al 2022 do not mention this specimen in their discussion of North American Pterocarya fruit occurrences, though they may have missed it? I provide a confidence of 1 given the features outlined at the start of the paragraph.

	Carya sp. (?)
	Pic013
	Pterocarya nigella
	A single specimen was hesitantly placed in Carya sp. by Buechler et al (2007), mentioning it is regularly toothed from the base up, with distinctly sharper teeth than those of P. mixta. Though they do not mention a character particularly important for differentiating the two, the presence of craspedodromous secondaries in Carya. They are not discernable on the one specimen, and I do not think small differences in tooth shape are enough to warrant a split, thus it is moved to P. nigella. 

	Quercus bockeei
	Pic018

	Quercus simulata

	Specimens assigned here shared the characteristic of Q. simulata in being entire in the proximal third and toothed more distally, though were separated by Buechler et al (2007) due to their larger size. The largest specimen imaged is very poorly preserved (OJSM_WB_A269), with secondary course difficult to discern. The second largest is in fact much more consistent with other Amelanchier specimens, given the prevalent percurrent tertiaries at near perpendicular angels with the midvein, large apical teeth with prominent accessory veins, and branched secondaries, thus it is moved there. The last remaining specimen is smaller and inseparable from Q. simulata, thus is moved there. I do not feel comfortable retaining this taxa based on the remaining large but poorly preserved specimen, thus it is currently moved to unknown. 

	
	Pic021
	Amelanchier foliage M2
	See above

	
	
	Unknown
	See above

	Quercus columbiana
	Pic015
	Quercus columbiana
	

	Quercus hannibali
	Pic016
	Quercus hannibali
	Includes both toothed and untoothed leaves 

	Quercus oberlii
	Pic019
	Quercus oberlii
	These are allied with Quercus by Buechler et al (2007) given their “high diversion angle of secondaries, the coriaceous texture of the leaf, and the thickened margin”. They admit that some modern Salix species come close to this form, but do not have strong marginal thickening, and secondaries do not connect directly to lower and higher neighbors. They also draw comparison to Myrica and Dodonaea but discuss a few characteristics that don’t align—characteristics which in my opinion are not all that satisfactory. Further, the strength of brochidodromy varies in both this taxa and various Salix morphotypes from this site, which I assume is what they reference when mentioning direct connection with lower and higher neighbors. Thus, I have low confidence in generic affinity. 

	Quercus prelobata
	Pic017
	Quercus prelobata
	

	Quercus simulata
	Pic018
	Quercus simulata
	Includes toothed and untoothed leaves

	Quercus (Lithocarpus?) sp.
	Pic014
	Quercoideae acorns
	Nut and involucre cap clear in specimens and consistent with Quercoideae subfamily of Fagaceae. A detail study is required to identify to a genus, among Quercus (potentially subg.), Lithocarpus, Notholithocarpus, and some Castanopsis.

	Ulmaceae
	Pic027
	Ulmus foliage M1
	Buechler et al (2007) assigned several leaves they presumed to be Ulmus into this taxa, mentioning limit preservation did not allow species level classifications (or apparently generic level as well). These are consistent with those described as Ulmus elsewhere, so a generic affinity is assigned. 

	Zelkova brownii
	Pic027
	Ulmus foliage M1
	Buechler et al (2007) describe this taxa as having large blunt teeth with no subsidiary teeth, but then mention occasionally a large subsidiary tooth fed by a major tertiary vein is present. Wolfe and Tanai (1987) and Denk and Dillhoff (2005) show this characteristic is not satisfactory for distinguishing Ulmus vs. Zelkova, thus I lump both morphologies together in Ulmus, appreciating short vs. long shoot plasticity in morphology observed in modern Ulmus. 

	Ceratophyllum sp. 
	Pic033
	Ceratophyllum sp.
	Unique morphology consistent with Ceratophyllum. A more detailed explanation of generic affinity, by referencing, for example Herendeen et al (1990), may allow a confidence of 1 to be applied.

	Mahonia macginitiei
	Pic020
	Berberis reticulata
	

	Lyonothamnus cf. parvifolius
	Pic022
	Comptonia hesperia
	Buechler et al (2007) admits 'venation of the secondary segments is not preserved', which my images agree with. Thus a confident distinction between Lyonothamnus and Comptonia is apparently not possible. However, the base of UMMP_73752 seems to narrow to a very small petiole attachment, which is more consistent with Comptonia as branchlets (leaflets?) of this type have laminar tissue surrounding their basal attachments. Given this point and the lack of other Lyonothamnus record from sites of this study, it seems more justifiable to ally this with Comptonia hesperia, than have it represent a distinct taxon separate from other morphotypes of this study.

	Amelanchier magnifolia
	Pic021
	Amelanchier foliage M2
	In agreement with Buechler et al (2007), we think Pic021 is most similar to Trout039, in having prominent percurrent tertiaries that are in-turned and roughly perpendicular with the midvein in the proximal half of the leaf.

A single variant is included which does not have the characteristic ~perpendicular angle of the tertiaries, and is instead more obtuse, but has an entire and symmetric base.

	cf. Apios americana
	Pic023
	Fabaceae foliage M5
	Buechler et al (2007) distinguished this from Cladrastis by having a more ovate shape and secondaries that are straighter in course, rather than, I presume, arching apically. Interestingly, the specimen they figure for Cladrastis (UMMP_73755) is just as ovate in form, and a couple identified as Cladrastis seem to have equally straight courses of the basal secondaries (e.g., _A106, _A249). Thus I do not think it differs sufficiently from Pic023 and they are lumped. 

	Cladrastis sp.
	Pic023
	Fabaceae foliage M5
	

	Robinia sp.?
	Pic024
	Fabaceae foliage M4
	

	Sophoreae sp.? (Form A)
	Pic024
	Fabaceae foliage M4
	This is very similar to Robinia sp., though interestingly, Buechler et al (2007) provide no discussion comparing the two. These are here lumped. 

	Sophoreae sp.? (Form B)
	Pic024
	Fabaceae foliage M4
	I presume these were distinguished from Robinia sp. based on their skinnier and more ovate shape. Though other Robinia-like leaves can be subtly ovate in shape, and I do not feel comfortable delineating a new morphotype based on l:w alone given high plasticity in Fabaceae and the fact they share a rounded apex. They are here lumped.

	Sophoreae sp.? (Form C)
	Pic023
	Fabaceae foliage M5
	Differentiated from Cladastris by Buechler et al (2007) by being generally smaller, stating “for smaller leaflets [of Cladastris] the delimitation to Sophora-type leaflets and various forms summarized under the general category of Fabaceae-leaflets is somewhat arbitrary”. To us, a distinction on size alone, especially when stated there is overlap, does not warrant a split and these are lumped. 

	Fabaceae sp.
	
	Not recognized
	

	Fabaceae fruits
	Pic034
	Fabaceae fruit M2
	Buechler et al (2007) report and figure two specimens (UMMP_73760, UMMP_73763). They suggest affinity to Cladastris given the seeds were oriented parallel to the fruit margin. We split these into two distinct morphotypes, Pic034 and Pic039, as the former is longer (8.9 vs. 3.3 cm), skinnier (L:W = 8.1 vs. 4.1), and likely holds a greater number of seeds.

	
	Pic039
	Fabaceae fruit M1
	See above. 

	Acer busamarum
	Pic025
	Acer spp. foliage
	We find morphological overlap of this leaf with those of A. oregonianum 

	Acer chaneyi
	Pic025
	Acer spp. foliage
	

	
	Pic040
	Acer gigas
	These match well with samaras previously placed under A. chaneyi (e.g., Wolfe and Tanai 1987) that were subsequently moved back to A. gigas (Zhu and Manchester 2020).

	Acer latahense
	Pic041
	Acer foliage M6
	We find distinctions between A. latahense and A. glabroides difficult to re-create, and thus choose to acknowledge that fact by excluding an epithet. 

	
	Pic026
	Acer samara M1c
	

	Acer cf. macrophyllum
	Pic043
	Acer oregonianum 

	A. macrophyllum like leaves have been traditionally included in A. oregonianum. We find these overlaps with other leaves in the taxon.

	
	Pic042
	Acer samara M7
	

	Acer scottiae
	Pic045
	Acer scottiae foliage
	

	
	Pic046
	Acer scottiae samara
	

	Acer remains
	Pic044
	Acer schornipic023

	We assume this specimen corresponds with those placed in this category by previous authors, as it was not figured and from what we can tell not discussed. It is physically labelled with ‘Acer sp. bolanderi ?’. We find the leaf agrees with Acer schorni of Wolfe and Tanai (1987). 

	Fraxinus coulteri
	Pic030
	Fraxinus coulteri
	Represented by a single specimen whose wing attachment is distal, compared to other assigned to F. dayana, where the wing encloses the seed. 

	Fraxinus dayana
	Pic035
	Fraxinus dayana
	See above

	Parthenocissus sp.
	Pic037
	
	Described by Buechler et al (2007) off a single specimen as Parthenocissus. He notes secondary venation is poorly preserved but we find it fairly well preserved. The leaf is noted in having mixed craspedodromous and semicraspedodromous venation and being slightly medially asymmetric, and we agree that similar leaf forms also having this secondary characteristic can be found in Parthenocissus (e.g., P. inserta; NMNS database). However we refrain from providing an affinity until more careful comparisons are demonstrated.

	Unassigned
	Pic038
	
	This was figured by Buechler et al (2007) as an unassigned specimen, though suggesting possible affinity to Ceanothus. Although the preservation is not great, what is clear is a small circular leaf, with several secondaries emanating very near the base, and the next distal pair does not branch till ~midway in the leaf. The petiole is very wide and may represent a sheathed attachment. Thus there is sufficient characters present to recognize this as a unique morphotype. 
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