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From: Joshua R Purtle
To: FS-AK Roadless Rule
Cc: David Zonana
Subject: RE: Comment Letter from the Attorney General of the State of California et al., re: Alaska Roadless Rule, 84 Fed.


Reg. 55,522
Date: Monday, December 16, 2019 11:40:59 AM
Attachments: Attachment1__Alaska Roadless Rule Comment Letter FINAL.pdf


Attachment2__Exhibit 1 - Harmon 1990.pdf


Dear Mr. Tu,
 
My original message to you (see below) was rejected by your email server.  I am attempting to
resend the comment letter in a series of smaller emails.  You should receive ten attachments total.
 
Regards,
 
Josh Purtle
Deputy Attorney General
California Department of Justice
Environment Section
1515 Clay Street, Suite 2000
Oakland, CA 94612
Tel. (510) 879-0098
 


From: Joshua R Purtle 
Sent: Monday, December 16, 2019 11:37 AM
To: 'akroadlessrule@usda.gov' <akroadlessrule@usda.gov>
Cc: David Zonana <David.Zonana@doj.ca.gov>
Subject: Comment Letter from the Attorney General of the State of California et al., re: Alaska
Roadless Rule, 84 Fed. Reg. 55,522
 
Dear Mr. Tu,
 
Please find attached a comment letter and nine exhibits regarding the proposed Alaska Roadless
Rule, 84 Fed. Reg. 55,522 (Oct. 17, 2019).  This letter is submitted on behalf of the Attorneys General
of the States of California, Washington, Oregon, Illinois, and New York and the Commonwealth of
Massachusetts.  We are also submitting this letter by First Class mail and through the Forest
Service’s online portal.
 
Regards,
 
Josh Purtle
Deputy Attorney General
California Department of Justice
Environment Section
1515 Clay Street, Suite 2000
Oakland, CA 94612
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RE: Comments on Alaska Roadless Rule, 84 Fed. Reg. 55,522 (Oct. 17, 2019) 



 



Dear  Mr. Tu: 



 



 The undersigned Attorneys General of the States of California, Washington, Oregon, 



Illinois, and New York and the Commonwealth of Massachusetts (hereinafter, “the States”) 



respectfully submit these comments on the U.S. Forest Service’s October 17, 2019 proposed rule 



to exempt the Tongass National Forest from the national Roadless Rule.  Notice of Proposed 



Rulemaking, 84 Fed. Reg. 55,522 (Oct. 17, 2019) (“Proposed Rule”).  If adopted, the Proposed 



Rule would open up 9.2 million acres of formerly-protected forest land to potential new 



roadbuilding and logging.  The Proposed Rule thus threatens the undersigned States’ interest in 



the Tongass, which provides habitat for vulnerable wildlife species with a nexus to some of the 



undersigned States, as well as an important sink for greenhouse gas emissions that is critical to 



national efforts to mitigate the impacts of climate change.  As discussed further below, the 



Proposed Rule fails to meet governing legal requirements under the Administrative Procedure 



Act (“APA”), National Environmental Policy Act (“NEPA”), and the Endangered Species Act 



(“ESA”).  The Service must correct these legal defects or withdraw the Proposed Rule.  



 



 The Forest Service’s proposal is the latest chapter in a long battle to eliminate the 



Roadless Rule’s important protections for clean water, intact wildlife habitat, and wild places.  



The Roadless Rule, adopted in 2001, protects critical undeveloped forest lands from the 



roadbuilding and logging that have left permanent scars on vast areas of our nation’s public 



lands.  Industry groups and hostile federal administrations have worked tirelessly to gut the 



Roadless Rule from the day it was adopted, and the efforts of several of the undersigned States 



and other stakeholders were critical in fending off those attacks and ensuring that the Roadless 



Rule remains in force nationwide.   



  



 The Tongass National Forest has been at the vanguard of the fight to preserve the 



Roadless Rule since the beginning, as the Rule’s opponents have repeatedly attempted to exempt 



the Tongass from national roadless area protection.  The last attempt to adopt a Tongass 



exemption faltered in the courts.  Just four years ago, the Ninth Circuit held that the Forest 



Service failed to provide a rational explanation for its previous attempt to discard roadless area 
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protections that, in 2001, it had deemed critical to preserving the Tongass’s unique 



environmental values.  See Organized Vill. of Kake v. U.S. Dep’t of Agric., 795 F.3d 956 (9th 



Cir. 2015). 



 The Forest Service’s Proposed Rule suffers from the same flaw.  The Service now asserts 



that a Tongass exemption is justified because roadless area management in Southeast Alaska is 



controversial, and it is therefore preferable to decide the fate of roadless areas on a case-by-case 



basis.  This reasoning ignores that the Service found the opposite in adopting the 2001 Roadless 



Rule, concluding that national protection for roadless areas was necessary to avoid the cost and 



litigation of case-by-case decisionmaking.  The Service fails to explain why its previous finding 



in the Roadless Rule is no longer valid, and thus fails to satisfy the basic APA requirement that 



an agency rationally explain a change in policy. 



  



 The Proposed Rule and supporting Draft Environmental Impact Statement (“Draft EIS”) 



further fail to comply with NEPA’s requirement that the Service rationally consider and disclose 



all of the potential environmental impacts of the proposed Tongass exemption.  In this regard, 



the Forest Service asserts that the Proposed Rule, if adopted, will have no meaningful 



environmental impact because, according to the Service, the Tongass exemption would not 



increase the amount of logging in the National Forest.  The Service, however, does not provide 



any analysis, study, or citation to support this prediction, which forms the foundation of the 



Service’s entire Draft EIS.  In addition to this pervasive flaw, the Draft EIS unlawfully discounts 



the Proposed Rule’s climate impacts, including by relying on scientific findings that directly 



contradict findings the Service made just three years ago when it adopted the 2016 Tongass 



National Forest Plan; unlawfully ignores potential impacts to migratory birds; and unlawfully 



defers analysis of certain foreseeable impacts until site-specific projects are proposed.  The 



Service’s environmental analysis is therefore incomplete, unsubstantiated, and unlawful. 



 



 The Service has further unlawfully failed to reinitiate consultation with the National 



Marine Fisheries Service (“NMFS”) and the U.S. Fish & Wildlife Service (“FWS”) regarding the 



Proposed Rule’s possible impacts on ESA-listed species, including Pacific humpback whales and 



short-tailed albatross.  The Service must engage in such required consultation before moving 



forward with the Proposed Rule. 



 



 To be clear, the Service cannot avoid these legal defects by choosing one of the less 



extreme management alternatives proposed in the Draft EIS.  On the contrary, the Service has 



failed to provide a rational justification and adequate environmental analysis for any of the 



proposed management alternatives, other than the no action alternative that would maintain 



status quo Roadless Rule protection.  The Service must therefore correct the fundamental legal 



flaws identified in these comments or withdraw the Proposed Rule. 
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BACKGROUND 



  



I. The Tongass National Forest and the Roadless Rule 



 



 The Tongass National Forest, located in Southeast Alaska’s Alexander Archipelago, is a 



largely untouched remnant of the vast temperate rainforest that once extended along the Pacific 



Coast from Alaska to northern California.  See Final Rule, Roadless Area Conservation, 66 Fed. 



Reg. 3,244, 3,254 (Jan. 12, 2001).  Stretching “roughly 500 miles from Ketchikan to Yakutat,” 



the Tongass features a diverse landscape of boundless forests, sweeping glaciers and towering 



coastal mountains.  Draft EIS at 3-23. 



 As the Forest Service recognizes, the Tongass is “an important national and international 



resource.”  Draft EIS at 3-23.  Its unique ecosystem provides seasonal and permanent habitat to 



many important species, including some with a nexus to California and Washington, such as 



vulnerable humpback whales, green sturgeon, short-tailed albatross, Southern Resident killer 



whales, and salmon.  See Proposed Rulemaking to Revise Critical Habitat for the Southern 



Resident Killer Whale Distinct Population Segment, 84 Fed. Reg. 49,214, 49,217 (Sept. 19, 



2019) (Southern Resident killer whales’ coastal range “extends from the Monterey Bay area in 



California, north to Chatham Straight in southeast Alaska.”).  The Tongass further supports 



migratory birds that spend part of the year in or migrate through some of the undersigned States.  



The Tongass, as the largest National Forest, also has an enormous capacity to absorb and store 



carbon dioxide, and thus is an invaluable carbon sink for purposes of climate change mitigation, 



providing substantial benefits to every state.   



 The Tongass is further important to the millions of people—including 1.2 million people 



in 2016 alone—who have visited the area.  These visitors include residents of the undersigned 



States.  For many of these visitors, “a visit to the Tongass is a[] once-in-a-lifetime experience.”  



Draft EIS at 3-23.  Even people who have not visited value the Tongass and “benefit from 



knowing that [it] is there” and that it will be “left for future generations to inherit.”  Draft EIS at 



3-23.   



 The Tongass’s unique values have been preserved in large part because of the Roadless 



Rule.  First adopted in 2001, the Roadless Rule generally prohibits roadbuilding and logging in 



areas of National Forests designated as “inventoried roadless areas.”  66 Fed. Reg. at 3,244, 



3,272-73.  When the Service adopted the Roadless Rule, it recognized that roadless areas in 



National Forests provide unique ecological values that warrant special protection.  Specifically, 



“roadless areas provide large, relatively undisturbed blocks of important habitat for a variety of 



terrestrial and aquatic wildlife and plants, including hundreds of threatened, endangered, and 



sensitive species.”  Id. at 3,247.  Preventing roadbuilding and logging in these areas is critical to 



maintaining their environmental values:  “Road construction, reconstruction, and timber 



harvesting activities can result in fragmentation of ecosystems, the introduction of non-native 



invasive species, and other adverse consequences to the health and integrity of inventoried 



roadless areas[.]”  Id.  Habitat fragmentation caused by logging and roadbuilding in particular 



“results in decreased connectivity of wildlife habitat and wildlife movement, isolating some 



species and increasing the risk of local extirpations and extinctions.”  66 Fed. Reg. at 3,247.  



Road construction can also impact watersheds, including by contributing to stream sedimentation 
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and harmful landslides that can disrupt waterways’ beneficial ecological functions and impair 



public drinking water supplies.  Id. at 3,245-47.  



 The Forest Service chose to promulgate a national Roadless Rule rather than manage 



roadless areas through case-by-case decisionmaking in large part to avoid the cost and 



controversy of local land use management.  Id. at 3,253.  As the Roadless Rule explained, 



“roadless area management has been a major point of conflict in land management planning … 



particularly on most proposals to harvest timber, build roads, or otherwise develop inventoried 



roadless areas.”  Id.  According to the Roadless Rule, “[t]hese disputes are costly in terms of both 



fiscal resources and agency relationships with communities of place and communities of 



interest,” and they have produced a “large number of appeals and lawsuits.”  Id.  The Forest 



Service therefore determined, “[b]ased on these factors … that the best means to reduce this 



conflict is through a national level rule.”  Id. 



 Some states, industry groups, and prior federal administrations have repeatedly attempted 



to undo the Roadless Rule since it was adopted.  Several of the undersigned States and other 



stakeholders have resisted these efforts, including through successful litigation opposing 



attempts to repeal the Roadless Rule.  See, e.g., California ex rel. Lockyer v. U.S. Dep’t of 



Agric., 575 F.3d 999 (9th Cir. 2009) (affirming district court order enjoining attempted repeal of 



the national Roadless Rule and reinstating the Rule).  The Tongass in particular has proven to be 



a bellwether in this larger national fight, as opponents to roadless protection have repeatedly 



sought to exempt the Tongass from protection under the national Roadless Rule.  Thus, in 2003, 



the George W. Bush administration adopted a rule carving the Tongass out of the Roadless Rule.  



A coalition of tribal and environmental groups successfully challenged this exemption in the 



District of Alaska, and an en banc panel of the Ninth Circuit affirmed the district court’s decision 



vacating the exemption rule in 2015.  See Organized Vill. of Kake, 795 F.3d 956.  The 



undersigned States have a continued interest in blocking attempts to carve out Roadless Rule 



exemptions, which threaten to erode the Roadless Rule’s national reach and undermine efforts by 



several of the undersigned States to protect National Forest roadless areas within their borders 



and nationwide. 



II. The Proposed Rule 



 In the Proposed Rule, the Service again proposes to exempt the Tongass from Roadless 



Rule protection.  See 84 Fed. Reg. 55,522.  If adopted, the Proposed Rule would allow new road 



construction and logging on 9.2 million acres of formerly-protected roadless areas.  See id. at 



55,526.  The Service asserts this sweeping policy change is justified because “[t]here is not 



consensus over how to manage the Forest” and management “through the local planning 



processes” is therefore preferable to maintaining its protected status under the national Roadless 



Rule.  Id. at 55,524.  (The Proposed Rule also discusses and rejects several other management 



alternatives, each of which would substantially reduce protections for the Tongass’s roadless 



areas.  See id. at 55,526.)   



 Despite the radical management change the Service proposes, it nevertheless claims in 



the Draft EIS accompanying the Proposed Rule that removing roadless protection from 9.2 



million acres of National Forest land will have no meaningful environmental impact because, 
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according to the Service, the amount of logging in the Forest will not increase, but will instead 



remain at the level the Service calculated in its 2016 Tongass National Forest Plan.  See, e.g., 84 



Fed. Reg. at 55,525; Draft EIS at 1-7, 3-92.  The Proposed Rule provides no justification for this 



prediction.  As a result, the Draft EIS does not discuss the potential impacts of new logging and 



roadbuilding that would be allowed if the Tongass exemption is adopted.   



STATUTORY BACKGROUND 



 



I. National Environmental Policy Act 



 



NEPA “is our basic national charter for protection of the environment.”  40 C.F.R. 



§ 1500.1(a).  Congress enacted NEPA in 1969 “to create and maintain conditions under which 



man and nature can exist in productive harmony, and fulfill the social, economic, and other 



requirements of present and future generations of Americans.”  42 U.S.C. § 4331(a).  NEPA has 



two fundamental purposes: (1) to guarantee that agencies take a “hard look” at the consequences 



of their actions before the actions occur by ensuring that “the agency, in reaching its decision, 



will have available, and will carefully consider, detailed information concerning significant 



environmental impacts;” and (2) to ensure that “the relevant information will be made available 



to the larger audience that may also play a role in both the decisionmaking process and the 



implementation of that decision.”  Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 



349-50 (1989). 



 



To achieve these purposes, NEPA requires the preparation of a detailed environmental 



impact statement for any “major Federal actions significantly affecting the quality of the human 



environment.”  42 U.S.C. § 4332(2)(C).  NEPA’s implementing regulations broadly define such 



actions to include “new or revised agency rules, regulations, plans, policies, or procedures.”  40 



C.F.R. § 1508.18(a).  In preparing environmental impact statements, federal agencies must 



consider all of the direct, indirect, and cumulative impacts of their proposed actions.  Diné 



Citizens Against Ruining Our Env’t v. Bernhardt, 923 F.3d 831, 851 (10th Cir. 2019); 40 C.F.R. 



§§ 1508.7, 1508.8(a)-(b).   



 



II. Administrative Procedure Act 



 



Under the Administrative Procedure Act, courts will set aside an agency action that is 



“arbitrary, capricious, an abuse of discretion, or otherwise not in accordance with law.”  5 U.S.C. 



§ 706(2)(A).  An agency action is arbitrary and capricious where the agency: (i) “has relied on 



factors which Congress has not intended it to consider”; (ii) “entirely failed to consider an 



important aspect of the problem”; (iii) “offered an explanation for its decision that runs counter 



to the evidence before the agency”; or (iv) offered an explanation “so implausible that it could 



not be ascribed to a difference in view or the product of agency expertise.”  Motor Vehicle Mfrs. 



Ass’n v. State Farm Mut. Auto. Ins., 463 U.S. 29, 43 (1983).  When promulgating a rule, “the 



agency must examine the relevant data and articulate a satisfactory explanation for its action 



including a ‘rational connection between the facts found and the choice made.’”  Id. (quoting 



Burlington Truck Lines v. United States, 371 U.S. 156, 168 (1962)). 
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 These core principles apply to an agency’s decision to change existing policy.  FCC v. 



Fox Television Stations, Inc., 556 U.S. 502, 513-15 (2009).  While an agency need not show that 



a new rule is “better” than the rule it replaced, it still must demonstrate that the rule “is 



permissible under the statute, that there are good reasons for it, and that the agency believes it to 



be better, which the conscious change of course adequately indicates.”  Id. at 515 (emphasis 



omitted).  Further, an agency must “provide a more detailed justification than what would suffice 



for a new policy created on a blank slate” when “its new policy rests upon factual findings that 



contradict those which underlay its prior policy.”  Id.  An “[u]nexplained inconsistency” between 



a new rule and its prior version is “a reason for holding an [agency’s] interpretation to be an 



arbitrary and capricious change.”  Nat’l Cable & Telecomms. Ass’n v. Brand X Internet Servs., 



545 U.S. 967, 981 (2005); see also Organized Vill. of Kake, 795 F.3d at 968 (holding Forest 



Service failed to provide a rational explanation for its decision to exempt the Tongass National 



Forest from the Roadless Rule, where the exemption was based on “a direct, and entirely 



unexplained, contradiction” of the 2001 Roadless Rule’s findings). 



III. The Endangered Species Act 



 The Endangered Species Act requires that every federal agency “insure that any action 



authorized, funded, or carried out by such agency … is not likely to jeopardize the continued 



existence of any endangered species or threatened species” listed pursuant to the Act.  16 U.S.C. 



§ 1536(a)(2).  To that end, agencies must consult with NMFS or FWS—depending on the 



species—to determine whether their actions will harm listed species.  See id.; Karuk Tribe of 



Cal. v. U.S. Forest Serv., 681 F.3d 1006, 1020 (9th Cir. 2012).  “The purpose of consultation is 



to obtain the expert opinion of wildlife agencies to determine whether the action is likely to 



jeopardize a listed species or adversely modify its critical habitat and, if so, to identify 



reasonable and prudent alternatives that will avoid the action’s unfavorable impacts.”  Karuk 



Tribe of California, 681 F.3d at 1020. 



COMMENTS ON THE PROPOSED RULE 



 The Proposed Rule and Draft EIS violate NEPA and the APA by:  



(1) failing to provide a rational explanation for changing the Service’s roadless policy in the 



Tongass;  



(2) failing to justify the Service’s claim that the Proposed Rule will not lead to new logging 



in the Tongass, with accompanying environmental impacts;  



(3) unlawfully discounting the Proposed Rule’s potential climate impacts;  



(4) failing to rationally analyze potential impacts to migratory birds; and  



(5) unlawfully postponing the environmental analysis of certain key impacts.   



 The Service has also unlawfully failed to reinitiate ESA consultation with NMFS and 



FWS regarding the Proposed Rule’s potential impacts on ESA-listed species, including Pacific 
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humpback whales and short-tailed albatross.  The Service therefore cannot lawfully adopt the 



Proposed Rule without providing additional required justification and environmental analysis 



and engaging in required ESA consultation.  The Service’s other management alternatives, which 



suffer from the same legal flaws, are also unlawful.  The Service must therefore remedy these 



legal defects or withdraw the Proposed Rule.   



I. The Proposed Rule Fails to Provide a Rational Explanation for Changing the 



 Service’s Roadless Policy in the Tongass 



 The Proposed Rule is unlawful because it fails to provide a rational explanation for the 



Service’s decision to exempt the Tongass from the Roadless Rule and thus radically change its 



policy concerning the Tongass’s 9.2 million acres of roadless areas.  The Proposed Rule thus 



falls short of APA requirements. 



 In this respect, the Proposed Rule repeats the legal error the Forest Service committed the 



last time it attempted to exempt the Tongass from Roadless Rule protection.  As the Ninth 



Circuit explained in the Organized Village of Kake decision, the Forest Service considered and 



rejected a proposed Tongass exemption in 2001, when the Roadless Rule was first adopted.  At 



that time, the Forest Service determined that “wholly exempting the Tongass from the Roadless 



Rule … would risk the loss of important roadless area values, and that roadless values would be 



lost or diminished even by a limited exemption.”  Organized Vill. of Kake, 795 F.3d at 968 



(quotations omitted).  Yet in 2003, when the Forest Service reversed course and promulgated a 



rule exempting the Tongass, it found exactly the opposite, concluding that “the Roadless Rule 



was unnecessary to maintain the roadless values … , and that the roadless values in the Tongass 



are sufficiently protected under the Tongass Forest Plan.”  Id.  (quotation omitted).  The Ninth 



Circuit thus held that the 2003 rule’s conclusions in this regard, which were “a direct, and 



entirely unexplained, contradiction” of the 2001 Roadless Rule’s findings, were inadequate to 



support the Service’s changed policy concerning management of the Tongass.  Id. at 968.  



 The 2019 Proposed Rule once again relies on “findings that contradict those which 



underlay” the 2001 Roadless Rule.  Organized Vill. of Kake, 795 F.3d at 967 (quoting FCC v. 



Fox, 556 U.S. at 515).  The Service stated in adopting the Roadless Rule that a national rule was 



preferable to case-by-case decisionmaking at the local level because a national policy would 



avoid the cost and controversy that local land use decisions produce.  66 Fed. Reg. at 3,253.  As 



the Roadless Rule explained, “roadless area management has been a major point of conflict in 



land management planning … particularly on most proposals to harvest timber, build roads, or 



otherwise develop inventoried roadless areas.”  Id.  According to the Forest Service, “[t]hese 



disputes are costly in terms of both fiscal resources and agency relationships with communities 



of place and communities of interest,” and they have produced a “large number of appeals and 



lawsuits”  Id.  The Forest Service therefore determined, “[b]ased on these factors … that the best 



means to reduce this conflict is through a national level rule.”  Id.   



 



 The Proposed Rule, however, reaches the exact opposite conclusion, finding that because 



“[t]here is not consensus over how to manage the Forest,” “the circumstances of the Tongass 



National Forest appear to be best managed through the local planning processes,” rather than 



through the national Roadless Rule.  84 Fed. Reg. at 55,524.  The Forest Service, however, fails 











 



December 16, 2019  



Page 8 



 



 



 



 



to explain why its finding in 2001 that such case-by-case decisionmaking will produce lengthy, 



costly, and undesirable disputes is no longer valid.  The Service’s explanation for the Proposed 



Rule thus fails to pass APA muster.  See id. (an agency must “provide a more detailed 



justification than what would suffice for a new policy created on a blank slate” when “its new 



policy rests upon factual findings that contradict those which underlay its prior policy.”).   



 The Service’s appeal to the controversy over roadless area management and the need for 



local decisionmaking is further inadequate on its face.  State Farm, 463 U.S. at 43 (“the agency 



must examine the relevant data and articulate a satisfactory explanation for its action including a 



rational connection between the facts found and the choice made.”) (quotation omitted).  The fact 



that roadless protection is controversial does not justify abandoning it, especially in light of the 



Tongass’s important environmental values, which the Service cited in adopting the Roadless 



Rule.  See Organized Vill. of Kake, 795 F.3d at 968.  And rather than leave the question of 



roadless area management to local agency planners, the Proposed Rule decides that question for 



the foreseeable future by putting a heavy weight on the scales in favor of new development.  See 



84 Fed. Reg. at 55,526 (Proposed Rule would remove roadless protection from 9.2 million 



acres).  



 The Forest Service’s other reasons for adopting the Proposed Rule also fail.  The 



Proposed Rule states that its “overarching goal … is to reach a long-term, durable approach to 



roadless area management” in the Tongass.  Id. at 55,524.  But that is not what the proposed rule 



does at all.  Rather than settle the controversy around the Tongass’s roadless areas, the Proposed 



Rule reopens an issue that was closed after the Ninth Circuit’s Organized Village of Kake 



decision.  The Proposed Rule, if adopted, will inevitably generate a raft of litigation and appeals, 



which may not be resolved for years.  See, e.g., Organized Vill. of Kake, 795 F.3d 956.  Further, 



as discussed, the Tongass exemption would radically change management direction in the 



National Forest by allowing new roadbuilding and development projects in the Tongass’s 



roadless areas.  Each of these projects would be subject to lengthy disputes by local stakeholders, 



including litigation.  The Roadless Rule, which the Tongass exemption would abandon, was 



designed to avoid precisely that sort of contentious and piecemeal decisionmaking.  See 66 Fed. 



Reg. at 3,253.  The Forest Service cannot rely on a desire to settle the controversy over the 



Tongass’s roadless areas when it itself proposes to poke the bear. 



 



 The Proposed Rule also asserts that removing Roadless Rule protection “would allow 



local managers greater flexibility in the selection and design of future timber sale areas,” thus 



potentially improving the Service’s “ability to offer economic timber sales that better meet the 



needs of the timber industry and contribute to rural economies.”  84 Fed. Reg. at 55,524.  This 



statement contradicts the Service’s own representation that timber harvest levels in the Tongass 



would not increase if the Proposed Rule is adopted.  See, e.g., Draft EIS at 1-7, 3-92; see State 



Farm, 463 U.S. at 43 (agency action is arbitrary where agency has “offered an explanation … 



[that] is so implausible that it could not be ascribed to a difference in view or the product of 



agency expertise”).  It is hard to understand how Tongass timber sales can “better meet the needs 



of the timber industry and contribute to rural economies” if the Service is not also expecting to 



sell more timber, and the Service makes no attempt to resolve this apparent contradiction.  84 
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Fed. Reg. at 55,524.  The Service may not justify the Proposed Rule on the basis of new 



development that it itself asserts will not occur. 



 The Proposed Rule further states that the Forest Service “has given substantial weight” to 



the State of Alaska’s preference for using Tongass forest lands “to emphasize rural economic 



development opportunities.”  84 Fed. Reg. at 55,523.  While promoting rural development is no 



doubt important, the Service makes no meaningful attempt to evaluate whether the Tongass 



exemption would indeed contribute to rural economies.  State Farm, 463 U.S. at 43 (“the agency 



must examine the relevant data and articulate a satisfactory explanation for its action including a 



rational connection between the facts found and the choice made.”) (quotation omitted).  This 



lack of analysis starkly contrasts with the Roadless Rule, which examined in detail the economic 



impacts of curbing new timber development in the Tongass’s roadless areas.  See 66 Fed. Reg. at 



3,266-67.   



 



 Indeed, what evidence there is in the record contradicts the Service’s purported 



prioritization of rural economic development opportunities.  As discussed, the Draft EIS states 



that the Tongass exemption will not increase logging sales in the Tongass.  See Draft EIS at 1-7.  



Thus, the record suggests that any boost to the timber industry due to the Tongass exemption 



would have a negligible effect on Southeast Alaska’s economy as a whole.  The Draft EIS 



further indicates that weakening roadless area protections would not increase opportunities for 



mineral exploration or development, either.  Draft EIS at ES-13.  Accordingly, a preference for 



rural economic development does not provide a rational basis for the Proposed Rule.  State Farm, 



463 U.S. at 43. 



 



 To be clear, the Service fails to justify any reduction in Roadless Rule protection, and it 



cannot avoid this legal deficiency merely by choosing a less extreme management alternative.  



The Service must therefore provide a rational justification for weakening roadless protection for 



the Tongass or withdraw the Proposed Rule.   



II. The Forest Service Fails to Provide any Support for its Claim that the Proposed 



 Rule Will Not Increase Logging in the Tongass 



 The Proposed Rule and the Draft EIS further fail to justify the Forest Service’s claim that 



logging levels will not increase if the Tongass exemption—or any of the other management 



alternatives discussed in the Draft EIS—is adopted.  See Native Vill. of Point Hope v. Jewell, 



740 F.3d 489, 499 (9th Cir. 2014) (agency violated NEPA where its claim that a leasing program 



would produce only one billion barrels of oil was not supported by the record).  This claim is the 



key finding supporting the majority of the Draft EIS’s environmental analysis, including its 



conclusions that the rule, or any of the other proposed management alternatives, will not cause 



meaningful impacts to (1) humpback whales and other marine mammals, Draft EIS at 3-92; (2) 



terrestrial mammals, including American marten, wolves, and brown bears, Draft EIS at 3-97 



through 3-99; (3) migratory birds, Draft EIS at 3-101; (4) fish, including several endangered 



species of salmon and endangered green sturgeon, Draft EIS at 3-116 through 3-117; and (5) 



climate change and greenhouse gas emissions, Draft EIS at 3-126.  See Native Vill. of Point 



Hope, 740 F.3d at 504 (agency’s estimate of amount of oil likely to be produced by leasing 



program “informed an assessment of seismic effects, habitat effects, oil production, and … 
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global warming”).  The Draft EIS’s finding that increased roadbuilding in roadless areas will be 



minimal relies on the same claim, “because roads on the Tongass are largely developed in 



support of timber harvesting.”  Draft EIS at 3-144.   



 



 The Forest Service, however, provides no analysis to support its claim that logging will 



not increase if the Tongass loses Roadless Rule protection.  In this regard, the Draft EIS cites the 



Projected Timber Sale Quantity (“PTSQ”) established by the 2016 Tongass National Forest Plan, 



under which the Forest Service predicted that the Tongass would sell an average of 46 million 



board feet of timber per year.  Draft EIS at 1-10.  The PTSQ calculated in the 2016 Forest Plan 



assumed, of course, that logging would not occur on the 9.2 million acres of the Tongass that 



were protected by the Roadless Rule.  See Tongass Land and Resource Management Plan, Final 



Environmental Impact Statement ES-7 (June 2016) (“Forest Plan EIS”).  The Proposed Rule 



asserts, without elaboration, that it “does not change the projected timber sale quantity or timber 



demand projections set out in the Tongass Forest Plan.”  84 Fed. Reg. at 55,525.  In the Draft 



EIS, the Service likewise represents that it “considered the current market situation and 



determined that no change to the PTSQ are [sic] needed at this time for purposes of this 



rulemaking.”  Draft EIS at 1-10.  Neither the Proposed Rule nor the Draft EIS provides any 



economic data or further analysis to support this conclusion.  84 Fed. Reg. at 55,525; Draft EIS 



at 1-10.   



 



 To the contrary, the record—including the Forest Service’s own statements—suggests 



that removing roadless protection from some or all of the Tongass will create new sources of 



timber and will therefore increase demand for logging the Tongass’s trees.  For example, in the 



Proposed Rule, the Forest Service asserts that “improved flexibility” in offering timber sales 



without roadless restrictions could “improve the Forest Service’s ability to offer economic timber 



sales that better meet the needs of the timber industry and contribute to rural economies.”  84 



Fed. Reg. at 55,524; accord Draft EIS at 1-11.  It is highly unlikely that the Forest Service will 



not sell more timber if it is able to offer more economic timber sales.  See State Farm, 463 U.S. 



at 43 (agency action is arbitrary where agency has “offered an explanation … [that] is so 



implausible that it could not be ascribed to a difference in view or the product of agency 



expertise”).  Indeed, a recent Forest Service analysis of logging in the Tongass found that, under 



status quo management, “there has been a lack of economic timber volume available for the 



Forest Service to offer across the Tongass National Forest.”  Draft EIS at 3-32.  The Proposed 



Rule will likely address that issue by opening more timber to logging.  Draft EIS at 1-11.  The 



Service’s finding that it will not sell more timber is therefore “counter to the evidence before the 



agency” and unlawful.  Cachil Dehe Band of Wintun Indians of Colusa Indian Cmty. v. Zinke, 



889 F.3d 584, 602 (9th Cir. 2018) (agency cannot offer “an explanation for its decision that runs 



counter to the evidence before the agency”) (quotation omitted).   



 



 Importantly, the PTSQ set by the 2016 Forest Plan does not put a ceiling on timber 



sales—it is only an estimate of how much timber the Tongass expects to sell.  Tongass Land and 



Resource Management Plan, Record of Decision 31 (Dec. 2016) (PTSQ “is also not a ceiling—it 



is an estimate.  It is the annualized average amount of timber expected to be sold over a ten-year 



period ….”).  The so-called “Sustained Yield Limit,” also set by the 2016 Forest Plan, does cap 



total logging, Forest Plan EIS at 2-9, but that limit is set at 248 million board feet, id. at 3-348, 
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many times the amount the Forest Service predicted would be sold before the Service proposed 



to remove roadless protection from the Tongass.  The Sustained Yield Limit therefore does not 



place a meaningful limit on new logging in the Tongass, either. 



  



 The 2016 Forest Plan’s suitable timber designations also do not meaningfully restrain 



additional logging.  Although “timber harvest for the purposes of timber production” is 



apparently not allowed on lands the Service has designated “not suited for timber production,” 



36 C.F.R. § 219.11(d)(1), the Draft EIS itself acknowledges that the Proposed Rule will increase 



the total area of such suitable timber lands by 185,000 acres, Draft EIS at 3-48 through 3-49—an 



area over four times the size of the District of Columbia.  The other action alternatives likewise 



substantially increase the available timber base.  See Draft EIS at 3-46.  The Service is further 



required to revisit its suitable timber designations “at least once every 10 years.”  36 C.F.R. 



§ 219.11(a)(2).  As a result, the Forest Plan’s designations will be up for revision by 2026 at the 



latest, at which time the Service may deem that logging should be allowed on more of the 9.2 



million acres that would be opened for new development under the Proposed Rule.  See also 



Forest Plan EIS at 3-328 (noting that 5.5 million acres of the Tongass “is classified as productive 



forest land; these lands are considered biologically capable of producing industrial wood 



products”). 



 



 The Forest Service must therefore substantiate its claim that logging will not increase on 



the Tongass if the Proposed Rule or any of the Service’s other management alternatives is 



adopted, including by divulging the analysis on which it is basing that conclusion.  See Native 



Vill. of Point Hope, 740 F.3d at 499-505; Nat. Res. Def. Council v. U.S. Forest Serv., 421 F.3d 



797, 812 (9th Cir. 2005) (holding EIS violated NEPA where its calculations of the employment 



effects of an agency proposal were based on a “mistaken interpretation” of an economic study); 



see Ecology Ctr. v. Castaneda, 574 F.3d 652, 667 (9th Cir. 2009) (“NEPA requires that the 



Forest Service disclose the hard data supporting its expert opinions to facilitate the public’s 



ability to challenge agency action.”).  If the Service cannot rationally justify this claim, it must 



analyze and disclose the expected impacts of logging, including on fish, wildlife, water 



resources, and climate, as required by NEPA.  See 42 U.S.C. § 4332(2)(C). 



III. The Draft EIS Inadequately Analyzes and Unlawfully Discounts the Proposed 



 Rule’s  Potential Climate Impacts  



 



 The Draft EIS further unlawfully discounts the Proposed Rule’s potential climate 



impacts, including by discarding sub silentio the Service’s earlier conclusions that logging in the 



Tongass can cause significant greenhouse gas emissions.  As discussed, the Tongass National 



Forest is a critical sink for greenhouse gas emissions.  The Draft EIS explains: 



The Tongass stores more forest carbon than any other national forest in the United 



States … , due to its very large size and high density carbon.  As such, an 



important ecosystem service sustained by this forest is carbon uptake and storage 



(i.e., the removal of carbon dioxide from the atmosphere and storage of it in live 



or dead biomass as well as organic soil matter).  This makes the Tongass, along 



with forests worldwide, an important component in the global carbon cycle.   
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Draft EIS at 3-123. 



 Despite the Tongass’s importance for the global climate, the Draft EIS concludes that the 



Proposed Rule, as well as any other management alternative discussed in the Draft EIS, would 



cause a “negligible” increase in greenhouse gas emissions because, according to the Service, the 



amount of logging will not change.  Draft EIS at 3-126.  As discussed above, however, the Draft 



EIS provides no justification for the Service’s conclusion that logging levels will not increase if 



the Tongass exemption is adopted.  The Service’s analysis of the potential greenhouse gas 



emissions of reducing Tongass roadless area protection is therefore unsupported and legally 



deficient.   



 



 The Draft EIS further attempts to discount the climate impacts of logging in the Tongass 



by claiming that logging causes little or no net greenhouse gas emissions.  In this regard, the 



Draft EIS asserts that “[i]n some cases, removing carbon from forests for human use can result in 



lower net contributions of [greenhouse gases] to the atmosphere than if the forest was not 



managed, when accounting for carbon stored in wood products, substitution effects, and forest 



regrowth.”  Draft EIS at 3-125.  For example, “management activities” can “result in long-term 



maintenance or increases in forest carbon uptake and storage by improving forest health and 



resilience to various types of stressors.”  Draft EIS at 3-123.  According to the Draft EIS, 



“[c]arbon can also be transferred and stored outside of the forest system in the form of wood 



products, further influencing the amount of carbon entering the atmosphere.”  Draft EIS at 3-123. 



  



 These findings are inconsistent with findings the Service made just three years ago when 



it adopted the 2016 Tongass National Forest Plan.  As the Service explained in the Final EIS for 



that Plan, a scientific study found that “even when timber is used for permanent construction 



purposes, 35 to 45 percent of the wood’s biomass is lost to sawdust or scraps created during 



processing.”  Forest Plan EIS at 3-16; accord id. at 3-20.  As a result, “the final amount of carbon 



ultimately stored in permanent construction is much less than what was originally harvested.”  



Forest Plan EIS at 3-16 (citing Harmon 1990, attached as Exhibit 1); accord id. at 3-20.  Further, 



the carbon in wood products produced from logging “will transition back into the atmosphere 



over time as they degrade or are disposed of.”  Forest Plan EIS at 3-20.  Thus, “because harvest 



levels” in Alaska “peaked in the 1970s, and much of the resulting wood products may now be in 



landfills, wood products from the Alaska Region are now believed to be a net emitter of carbon.”  



Forest Plan EIS at 3-20 (citing Barrett 2014, attached as Exhibit 2).  In addition, some wood 



products resulting from logging in the Tongass “could be burned as part of biomass energy 



production, which would rapidly release the stored carbon into the atmosphere.”  Forest Plan EIS 



at 3-20 (citing Holtsmark 2012, attached as Exhibit 3; DellaSala and Koopman 2015, attached as 



Exhibit 4). 



 



 The Final EIS for the 2016 Forest Plan also states that “timber harvesting and active 



forest management can affect”—negatively— “a forest’s ability to store and ultimately sequester 



carbon.”  Forest Plan EIS at 3-16.  Scientific research, for example, “suggested that a logged 



forest would emit substantial amounts of carbon for at least the first 15 years following harvest, 



and that a young regenerating forest would remain a net carbon emitter for up to 50 years.”  



Forest Plan EIS at 3-20 (citing DellaSala 2016, attached as Exhibit 5).  Another study “suggested 
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that it can take more than 200 years following a timber harvest for forests to reach … the point 



where carbon released from the initial harvest as well as ongoing decay of organic materials 



equals the amount of carbon that is absorbed into the system.”  Forest Plan EIS at 3-16 (citing 



Janisch and Harmon 2002, attached as Exhibit 6); accord id. at 3-20.  Other studies of forestry in 



Southeast Alaskan ecosystems “indicate that the Tongass National Forest would generate a net 



release of carbon to the atmosphere if active harvest of old growth is pursued ….”  Forest Plan 



EIS at 3-16 (citing Harmon et al. 1990; Leighty et al. 2006, attached as Exhibit 7); accord Law et 



al., Land use strategies to mitigate climate change in carbon dense temperate forests, Proceedings 



of the National Academy of Sciences (Jan. 2018) (attached as Exhibit 8) (finding that forest 



management in Oregon, including logging, emitted the equivalent of over 34 million tons of 



carbon dioxide between 2011 and 2015); Buotte et al. (attached as Exhibit 9) (concluding that 



preserving certain temperate forests in the western United States could sequester the equivalent 



of about six years of fossil fuel emissions from the same region). 



 



 Based on these and other studies, the Forest Service concluded when it adopted the 2016 



Tongass Forest Plan “that the past harvests and management of the Forest has likely resulted in a 



net release of carbon to the atmosphere due in part to the practice of harvesting of old-growth 



timber on the Forest.”  Forest Plan EIS at 3-16.  Likewise, future logging contemplated under the 



2016 Forest Plan “would result in a net release of carbon to the atmosphere.”  Forest Plan EIS at 



3-21. 



  



 The Draft EIS for the Proposed Rule does not analyze or address these findings in the 



2016 Forest Plan EIS, which contradict the Forest Service’s present conclusion that logging in 



the Tongass can reduce, rather than increase, carbon emissions.  The Draft EIS thus fails to 



explain the Service’s change in position regarding the carbon impacts of logging, as required by 



governing law.  California by & through Becerra v. U.S. Dep’t of the Interior, 381 F. Supp. 3d 



1153, 1166 n.8 (N.D. Cal. 2019) (“[T]he Supreme Court requires a detailed or reasoned 



explanation when the current findings in support of a policy change contradict earlier 



findings ….”).   



 



 The Draft EIS further attempts to discount carbon emissions from logging in the Tongass 



by asserting that any such emissions will be small on a global scale.  Draft EIS at 3-126.  This 



assertion also contradicts the 2016 Forest Plan EIS, in which the Service found that the Tongass 



National Forest by itself is “a critical component in the global carbon cycle.”  Forest Plan EIS at 



3-13; see also Forest Plan EIS at 3-19 (“The Tongass National Forest plays an important role in 



[the] amount of carbon that is stored globally as well as the global climatic condition ….”).  The 



Forest Service thus concluded in the Forest Plan EIS that “land management and other actions 



taken on the Tongass National Forest can affect climate change at a local, regional, and global 



scale.”  Forest Plan EIS at 3-19.  The Draft EIS does not explain why it departed from these 



previous findings, either.  California by & through Becerra, 381 F. Supp. 3d at 1166 n.8.   



 



 The Draft EIS’s assertion that logging under the Proposed Rule “would have a small 



contribution to [greenhouse gas] emissions and therefore would have a negligible effect on … 



climate change,” Draft EIS at 3-126, is further inconsistent with the Council on Environmental 



Quality’s (“CEQ”) 2016 guidance on how agencies should evaluate greenhouse gas emissions 
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under NEPA.  As CEQ explained in that guidance document, “a statement that emissions from a 



proposed Federal action represent only a small fraction of global emissions is essentially a 



statement about the nature of the climate change challenge” and is therefore not “an appropriate 



method for characterizing the potential impacts associated with a proposed action and its 



alternatives.”  CEQ, Final Guidance for Federal Departments and Agencies on Consideration of 



Greenhouse Gas Emissions and the Effects of Climate Change in NEPA Reviews 11 (Aug. 1, 



2016).1  Although the Trump Administration withdrew this CEQ guidance in 2017, see CEQ, 



Withdrawal of Final Guidance, 82 Fed. Reg. 16,576 (Apr. 5, 2017), CEQ’s 2016 findings still 



hold true today, and demonstrate why the Draft EIS’s dismissive climate analysis is inadequate 



under NEPA. 



  



 In sum, the Service must explain why it believes its 2016 conclusions regarding the 



climate impacts of logging in the Tongass are no longer valid.  California by & through Becerra, 



381 F. Supp. 3d at 1166 n.8.  The Service must also revise its climate analysis to provide “a 



reasonable, good faith, and objective presentation” of the Proposed Rule’s climate impacts, 



including by accounting for the Service’s 2016 findings cited above, which contradict the Draft 



EIS’s findings.  Nat. Res. Def. Council, 421 F.3d at 811 (such revision may be necessary 



“[w]here the information in the initial EIS was so incomplete or misleading that the 



decisionmaker and the public could not make an informed comparison of the alternatives”); Ctr. 



for Biological Diversity v. Nat’l Highway Traffic Safety Admin., 538 F.3d 1172, 1225 (9th Cir. 



2008) (holding environmental assessment was unlawful where agency’s conclusion that rule’s 



climate impacts would not be significant lacked adequate record support). 



 



IV. The Draft EIS Fails to Rationally Assess Impacts to Migratory Birds 



 



 The Draft EIS also ignores or unlawfully discounts potential impacts to migratory birds.  



As discussed, the Draft EIS arbitrarily dismisses impacts to migratory birds as negligible or, at 



worst, minor, on the ground that logging will not increase in the Tongass if roadless area 



protections are weakened or eliminated.  Draft EIS at 3-101.  The Service must either provide a 



rational justification for this finding or analyze and disclose the potential impacts new logging 



will have on migratory birds.  



 



 The Draft EIS in particular largely ignores potential impacts to shorebirds and waterfowl.  



The Draft EIS focuses on impacts to birds that occupy old growth forests in the Tongass, Draft 



EIS at 3-86, but the Draft EIS also acknowledges that new roadbuilding in the Tongass, 



including new roadbuilding associated with logging, could increase the amount of sediment 



delivered to streams.  Draft EIS 3-112 (“Roads have been found to contribute more sediment to 



streams than any other land management activity ….”).  Such sediment can impact wetlands 



associated with streams and nearshore marine habitats, including habitat used by many 



                                                 
1 Available at https://ceq.doe.gov/docs/ceq-regulations-and-guidance/



nepa_final_ghg_guidance.pdf.   
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shorebirds and waterfowl.  Draft EIS at 3-117 (“Sediment runoff to streams from land-based 



activities could have some effects to nearshore marine habitat ….”).  Logging may also affect 



wetlands directly, as the Draft EIS acknowledges.  Draft EIS at 3-113.  However, the Draft EIS 



fails to analyze or disclose potential impacts to waterfowl and shorebirds that use wetlands and 



other nearshore or riparian areas that may be impacted by logging and roadbuilding.  The Forest 



Service must correct this error and fully disclose these impacts in the Final EIS. 



 



V. The Draft EIS Unlawfully Postpones Analysis of Key Impacts  



 



 The Draft EIS further unlawfully defers analysis of certain environmental impacts until 



the Service receives specific development proposals.  “NEPA is not designed to postpone 



analysis of an environmental consequence to the last possible moment.”  Kern v. U.S. Bureau of 



Land Mgmt., 284 F.3d 1062, 1072 (9th Cir. 2002).  Instead, the agency must analyze the 



environmental consequences of a broadly applicable rule or policy when such impacts are 



“readily apparent at the time the EIS was prepared.”  Id. at 1073. 



 



 The Draft EIS improperly defers analysis of environmental impacts that are foreseeable 



now, before any specific projects have been proposed pursuant to the Proposed Rule’s lax 



management framework.  For example, the Draft EIS declines to consider impacts to nearshore 



marine habitats due to roadbuilding, logging, and associated activities, on the ground that “[s]ite-



specific nearshore marine habitat-disturbing actions, or any other ground-disturbing action, are 



not … directly authorized under the” Proposed Rule.  Draft EIS at 3-117.  The Draft EIS 



likewise dismisses potential impacts to water quantity and quality because “[i]mpacts to water 



quantity or quality would be based on site-specific proposals, which are currently unknown, and 



would be addressed in subsequent project environmental analyses.”  Draft EIS at 1-8; see also id. 



at 1-8 through 1-9 (dismissing on the same ground impacts to soil characteristics, “general 



wildlife habitat,” “general aquatic species,” “essential fish habitat,” and wetlands). 



 



 Although it is true that the Forest Service cannot, at this stage, describe site-specific 



impacts of logging and roadbuilding with particularity, it can examine the general extent of such 



impacts caused by removing or weakening Roadless Rule protection.  Thus, for example, the 



Service may not be able to determine at this time whether logging will impact a specific 



nearshore wetland, but it nevertheless has adequate information to determine how many 



additional wetlands are likely to be degraded if the Proposed Rule is adopted.  Similarly, 



although the Service cannot predict at this time which rivers or streams will be affected by 



sedimentation associated with new roadbuilding, the Service can estimate the extent to which 



stream water quality throughout the Forest will be affected, based on the well-established fact 



that roadbuilding causes significant sediment pollution.  Draft EIS at 3-112 (“Roads have been 



found to contribute more sediment to streams than any other land management activity ….”).  



The Service therefore may not lawfully defer analyzing these impacts, which are a “readily 



apparent” consequence of the Proposed Rule.  Kern, 284 F.3d at 1072-73; Ctr. for Biological 



Diversity v. Bureau of Land Mgmt., 422 F. Supp. 2d 1115, 1165 (N.D. Cal. 2006) (agency 



unlawfully “deferred any consideration of the environmental impact” of a management plan on 



endemic invertebrates).  
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VI. The Forest Service Must Reinitiate Endangered Species Act Consultation Before 



 Adopting the Proposed Rule 



 



 The Forest Service must also reinitiate ESA consultation with NMFS and FWS before 



finalizing the Proposed Rule.  As discussed, consultation is required before a federal agency may 



take any action that may affect ESA-listed species.  See California ex rel. Lockyer, 575 F.3d at 



1019 (Forest Service was required to engage in ESA consultation before promulgating new rule 



replacing Roadless Rule). 



 The Draft EIS acknowledges that logging and associated industrial activity could impact 



federally-listed species, including humpback whales and short-tailed albatross.  Draft EIS at 3-91 



through 3-92.  As to humpback whales, the Draft EIS explains that the whales “could be exposed 



to disturbance and noise associated with [log transfer facility] activity, young-growth timber 



harvest in the beach fringe, … potential collisions with vessels, and fuel or oil spills associated 



with vessel traffic.”  Draft EIS at 3-92.  Short-tailed albatross, in turn, “could be affected by 



reduced marine water quality due to activities in the nearshore environment, including [log 



transfer facility] use, log raft towing, vessel traffic, and timber harvest within the beach fringe.”  



Draft EIS at 3-92.   



 However, the Draft EIS finds that impacts to these species associated with the Proposed 



Rule and other management alternatives “would be essentially unchanged” from the status quo 



“because predicted harvest volumes would be the same under each alternative and the potential 



for other developments would be similar.”  Draft EIS at 3-92 (discussing humpback whale 



impacts); see id. (impacts to short-tailed albatross “are expected to remain comparable to that 



anticipated under the current Forest Plan”).  Thus, the Forest Service concludes that it can 



continue to rely on a biological assessment prepared for the 2016 Forest Plan and that additional 



ESA consultation regarding listed species is not required.  See Draft EIS at 3-92. 



 The Service is wrong that it may forgo additional consultation.  As discussed, the 



Service’s prediction that logging will not increase if roadless areas are opened to new 



development is unsubstantiated.  Thus, impacts to humpback whales and short-tailed albatross 



could increase, contrary to the Forest Service’s dubious prediction.  Under these uncertain 



circumstances, consultation with the expert wildlife agencies will be critical in reaching an 



informed conclusion about whether the Proposed Rule could impact these listed species in a 



manner that violates the ESA.  Karuk Tribe of California, 681 F.3d at 1020 (“The purpose of 



consultation is to obtain the expert opinion of wildlife agencies to determine whether the action 



is likely to jeopardize a listed species or adversely modify its critical habitat and, if so, to identify 



reasonable and prudent alternatives that will avoid the action’s unfavorable impacts.”).  ESA 



consultation for these species is therefore required before the Service may proceed with adopting 



the Proposed Rule or any other management alternative discussed in the Draft EIS.  California ex 



rel. Lockyer, 575 F.3d at 1019 (Forest Service was required to engage in ESA consultation 



before promulgating new rule replacing Roadless Rule); see also 50 C.F.R. § 402.16 



(“Reinitiation of consultation is required … [i]f new information reveals effects of the action that 



may affect listed species or critical habitat in a manner or to an extent not previously 



considered[.]”).  
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CONCLUSION 



 



 For the reasons stated, the Proposed Rule fails to comply with NEPA, APA, and ESA 



requirements, and cannot be adopted in its current form.  The other management alternatives 



discussed in the Draft EIS are likewise unlawful for the same reasons.  The undersigned States 



therefore urge the Forest Service to correct these fundamental legal defects or withdraw the 



Proposed Rule. 



 



 



Sincerely, 



 



FOR THE STATE OF CALIFORNIA 



 



 XAVIER BECERRA 



Attorney General  



 



By: /s/ Joshua R. Purtle 



JOSHUA R. PURTLE 



Deputy Attorney General 



DAVID A. ZONANA 



Supervising Deputy Attorney General 



      1515 Clay Street, 20th Floor 



      Oakland, CA 94612-0550 



      Telephone: (510) 879-0098    



      joshua.purtle@doj.ca.gov 



 



 



      FOR THE STATE OF WASHINGTON 



 



      ROBERT W. FERGUSON 



      Attorney General 



  



      By: /s/ Aurora Janke 



      AURORA JANKE 



      Assistant Attorney General 



      Washington Attorney General’s Office     



      Counsel for Environmental Protection 



      800 5th Ave Ste. 2000 TB-14 



      Seattle, Washington 98104-3188 



      Telephone: (206) 233-3391 



      Aurora.Janke@atg.wa.gov 
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      FOR THE STATE OF OREGON  



 



      ELLEN F. ROSENBLUM 



      Attorney General 



 



      By: /s/ Paul Garrahan 



      PAUL GARRAHAN 



      Attorney-in-Charge 



      STEVE NOVICK 



      Special Assistant Attorney General 



      Natural Resources Section 



      Oregon Department of Justice 



      1162 Court Street NE 



      Salem, OR 97301-4096 



      Telephone: (503) 947-4593 



      Paul.Garrahan@doj.state.or.us 



      Steve.Novick@doj.state.or.us 



 



 



      FOR THE STATE OF ILLINOIS 



 



      KWAME RAOUL 



      Attorney General 



 



      By: /s/ Jason E. James 



      JASON E. JAMES 



      Assistant Attorney General 



      Matthew J. Dunn 



      Chief, Environmental Enf./Asbestos Litig. Div. 



      Office of the Attorney General 



      Environmental Bureau 



      69 W. Washington St., 18th Floor 



      Chicago, IL 60602 



      Telephone: (312) 814-0660 
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    FOR THE STATE OF NEW YORK 



 



    LETITIA JAMES  



    Attorney General  



 



    By: /s/ Mihir A. Desai 



    Mihir A. Desai 



    Assistant Attorney General 



    Anthony Dvarskas 



    Chief Environmental Scientist 



    New York State Office of the Attorney General 



    Environmental Protection Bureau 



    28 Liberty Street, 19th Floor 



    New York, NY 10005 



    mihir.desai@ag.ny.gov 



    anthony.dvarskas@ag.ny.gov 



 



 



    FOR THE COMMONWEALTH OF   



    MASSACHUSETTS 



 



    MAURA HEALEY 



    Attorney General  



 



    By: /s/ Matthew Ireland 



    MATTHEW IRELAND  



    Assistant Attorney General 



    Environmental Protection Division  



    Office of the Attorney General  



    One Ashburton Place, 18th Floor  



    Boston, MA 02108 



    Telephone: (617) 727-2200 
 



 













 



 



 



 



 



 



Exhibit 1 











overlapping reflections was very clear. For
the powder pattern of (Mg0.81Fe0.19)SiO3
tetragonal garnet, on the other hand, line
splitting was not clear except for the (400)-
(004) doublet and the (240)-(402)-(204)
triplet; other overlapping reflections were
diffused and looked like one broad peak.
Under the optical microscope, sections of



the tetragonal garnet phase exhibited low
birefringence. In one of the runs on a start-
ing material of (Mgo.8Feo.2)Si03 composi-
tion, an isotropic phase was optically detect-
ed; however, the x-ray diffraction pattern
resembled that of tetragonal garnet that was
synthesized from the same starting material,
showing small splitting of some peaks. An
electron microprobe analysis indicated that
the chemical composition of this optically
isotropic phase was also x = 0.19(1) [where
x = Fe/(Fe + Mg)], A1203 S 0.1% by
weight, with no other contaminants present.
The lattice parameters determined by the
WPPD method are a = 11.5323(3) A and c
= 11.4541(4) A, with Rwp = 3.6%, which
are essentially the values of isochemical te-
tragonal garnet. In conclusion, this "isotro-
pic" phase is identified as tetragonal garnet.
It may appear "isotropic' on account of the
fineness of the crystal grain size. The micro-
crystallinity (<2 ,um) is a remarkable micro-
scopic feature of the tetragonal garnets syn-
thesized in the present study.
Kato (9) reported in the conclusion of his



experimental studies of the MgSiO3-FeSiO3
system that the cubic garnet phase with a
normal garnet structure (majorite) is stable
in the range of composition 0.2 < x < 0.4
at 20 GPa and 2000°C, whereas the tetrago-
nal garnet phase is stable for x < 0.2. We
carried out a series of experiments with a
starting composition of x = 0.3 as well but
could not observe cubic garnet; we observed
only a small amount of optically anisotropic
tetragonal phase in insufficient proportions
for x-ray diffraction analysis. The major pro-
portion ofthe sample product was an assem-
blage of spinel and stishovite when experi-
mental temperature was somewhat low and
quench crystals from liquid when it was
somewhat high. (The experiments were per-
formed several times at temperatures around
2000°C.) Our present observations thus do
not suggest the existence ofthe cubic gamet
phase. It is possible that Kato (9) might
have misidentified "isotropic" tetragonal
garnet as "cubic" garnet.
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D REFORESTATION HAS BEEN A



source ofincreasing C in the atmo-
sphere in the last century (1-9).



However, it has recently been suggested that
the CO2 content ofthe atmosphere could be
reduced if slowly growing, "decadent," old-
growth forests were converted to faster
growing, younger, intensively managed for-
ests (10). Such suggestions may seem rea-



sonable at first glance in that young forests
have higher net primary productivity than
old-growth forests (11). But such reasoning
disregards the critical factor, which is the
amount ofC stored within a forest, not the
annual rate ofC uptake.



In this report, we explore the effects that
conversion ofold-growth to younger forests
has on atmospheric CO2 and terrestrial C
budgets. We use three lines of evidence: the
current disposition ofC resulting from cut-
ting old-growth timber, a model of C
dynamics in old-growth and second-growth
forests, and a comparison ofC storage in an



old-growth and a young forest by means of
simulation.
Approximately 42% of the timber cur-



rently harvested in the Pacific Northwest
enters long-term storage (products with a
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life-span of >5 years) in forms such as



structural components of buildings (Fig. 1).
This level is significantly higher than the
historical level, which was as low as 20% in
the 1950s (12). The long-term average is
considerably lower than the current value
because 75% of the timber harvested in the
last 100 years in Oregon and Washington
was cut before 1960 (13).
At least 15% ofthe wood fiber in a typical



harvest is left behind as broken or defective
(14, 15). Some of this material is used for
fuel or paper production and is therefore
quickly converted to atmospheric CO2. Of
the C removed from the site, 11% is in bark
(16), which is either burned or composted
to form mulch. Most of the tree volume
removed from a stand is used in lumber
production (17). When undecayed harvested
wood is converted to boards or plywood, at
least 35 to 45% is lost to sawdust or scrap
during production (15). Some of this waste
material is used in particle- and wafer-board
production, but most is consumed as fuel or
converted to paper. Production of paper,
even with recycling, results in a loss ofCO2
to the atmosphere, in that only 46 to 58% of
primary paper production is recovered as



fiber (15) and the residue serves largely as



fuel.
The result of all this activity is that, of the



325 Mg of C per hectare harvested from a



typical old-growth forest, 187 Mg ofC per
hectare may be lost to the atmosphere from
paper production, fuel consumpton, or de-
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Effects on Carbon Storage of Conversion of
Old-Growth Forests to Young Forests



MARK E. HARMON, WILLIAM K. FERRELL, JERRY F. FRANKLIN



Simulations ofcarbon storage suggest that conversion ofold-growth forests to young
fast-growing forests will not decrease atmospheric carbon dioxide (CO2) in general, as
has been suggested recently. During simulated timber harvest, on-site carbon storage is
reduced considerably and does not approach old-growth storage capacity for at least
200 years. Even when sequestration of carbon in wooden buildings is induded in the
models, timber harvest results in a net flux of CO2 to the atmosphere. To offset this
effect, the production oflumber and other long-term wood products, as well as the life-
span of buildings, would have to increase markedly. Mass balance calculations indicate
that the conversion of5 x 106 hectares ofold-growth forests to younger plantations in
western Oregon and Washington in the last 100 years has added 1.5 x 109 to
1.8 x 109 megagrams of carbon to the atmosphere.
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composition (Fig. 1). The proportion of
young forests converted to long-termn stor-
age is probably even lower than that of old-
growth forests because less breakage or de-
fect will be offset by less recovery of boards
and plywood (15). Ifwe assume that 45% of
the boles in a 60-year-old stand is converted
to long-term storage, harvest of a 60-year-
old forest will still result in a net loss to the
atmosphere of 132 Mg ofC per hectare. For
wood harvested from either old-growth or
young-growth forests, the "long-term" stor-
age is perhaps 200 years at most (18).
We constructed a computer simulation



model to examine the temporal dynamics of
C storage in the Douglas fir and hemlock
(Pseudotsuga-Tsuga) ecosystems common to
the Pacific Northwest. This nonlinear differ-
ence model with a 1-year time step tracks C
storage in the following forest components:
foliage, branchwood, boles, coarse roots,
fine roots, fine woody debris, forest floor,
coarse woody debris, and light and heavy
soil C (19). Data for the biomass, produc-
tion, and C turnover of these components
were compiled for young and old-growth
Douglas fir and hemlock forests growing on
the west side of the Oregon and Washing-
ton Cascade Mountain Range.



For the purposes of analysis, we adopted
several assumptions: that changing climatic
conditions and CO2 concentrations would
not affect processing rates; that net produc-
tion of bole wood and bark for all simula-
tions would peak at 30 years at 8.5 Mg ofC
per hectare per year (20, 21); and that
repeated harvesting would not reduce long-
term site productivity. The latter assump-
tion is conservative in that repeated harvest
may well reduce productivity (22) and detri-
tal storage (23). In the simulations, we
compared and assessed the effect on C stor-
age of (i) a natural disturbance versus timber
harvest, (ii) a 50% increase in the decompo-
sition rate after disturbance versus no in-
crease, and (iii) the removal of logging
residues versus no removal in repeated har-
vests on a 60-year rotation.
The simulated biomass accumulation rates



matched those for the old-growth condition



Fig. 1. Flow of C (megagrams per
hectare) into long- and short-term stor-
age components after harvest of a 1-ha



reakage old-growth forest. Data are from stud-
ies on Douglas fir and western hemlock
(14-17). Boards and plywood are as-
sumed to enter long-term storage (>5
years). Sawdust, scrap, and pulp are
assumed to enter short-tern storage.



age
due



closely (+2%) but were 25% higher than
actual values for natural stands at 60 years
(Table 1), matching more closely the values
for plantations (20). Harvest of old-growth
forests reduced C storage for at least 250
years, and, interestingly, a natural distur-
bance such as fire or windthrow also re-
duced storage but much less drastically (Fig.
2). Storage declined with harvest both with
and without an assumption of increased
decomposition with disturbance, although
the decrease was larger with this assump-
tion. The decomposition rate of the forest
floor has increased with harvest in other
forest ecosystems (24) and is expected to
increase in the Pacific Northwest because
sapwood volume is greater in woody detri-
tus from young trees than from old trees
(25) and leaf-litter decay is greater early in
succession (26).
Although detrital components store 25 to



30% of the C in Douglas fir and hemlock
ecosystems, they can be strongly and nega-
tively affected by management manipula-
tions. Coarse woody debris, for example,
virtually disappeared in one simulation of
short harvest rotations and intensive utiliza-
tion (23). Soil organic matter, especially the
light fraction (27), most likely will decrease
under intensive management. In simulations
of repeated 60-year harvests, the reduction



in C storage was stabilized after two rota-
tions (Fig. 3). Increases in living-tree stor-
age brought about by genetic improvement,
nutrient fertilization, and CO2 fertilization
(28) may offset some of the losses from
detrital pools. However, even if coarse
woody debris is the only detrital component
reduced (with a reduction of 100 Mg of C
per hectare), these improvements will need
to nearly double the mean annual increment
at rotation age to offset the losses.



In a comparison of total C storage, there
was 2.2 to 2.3 times as much storage in a
450-year-old Pseudotsuga-Tsuga natural stand
as in a 60-year-old Pseudotsuga plantation
(Table 1). However, over a landscape, man-
aged forests in the full range of age classes
store less C than a forest of uniform age.
With the assumption of a sustained forest
yield, one can calculate the mean C stored in
a landscape after conversion from the old-
growth condition by averaging over the first
t years of the simulation, where t is rotation
age. For landscapes with rotations of50, 75,
and 100 years, the C stored would be at
most 38, 44, and 51%, respectively, of that
stored in the old-growth stand (29). As
discussed above, these differences are con-
servative because storage in detrital compo-
nents would be greatly reduced with repeat-
ed harvest.



Conversion of old-growth forests to
young plantations invariably reduces C stor-
age, even when structural components in
buildings are considered. Comparison ofthe
actual biomass of an old-growth forest and
that of a 60-year-old forest of similar site
quality indicates that C storage is reduced
350 Mg of C per hectare by conversion,
again a conservative estimate because forests
continue to lose mass for three decades after
disturbance. Model results accounting for
this process indicate that C storage is re-
duced on site by 370 Mg ofC per hectare as
a result of conversion. However, C stored



Table 1. Carbon (33) storage in a 60-year-old Pseudotsuga forest and a 450-year-old Pseudotsuga-Tsuga
forest.



60-year-old forest 450-year-old forest
Component Mg of C per Rfrne Mg of C per Rernc



hectare Reference hectare Reference



Foliage 5.5 (20) 6.2 (16)
-7.0 (40)



Branchwood 7.0 (20) 26.3 (16)
Boles (wood and bark) 145 (20) 323 (16)
Coarse roots 29 (34) 71 (16)
Fine roots 5.6 (35) 5.6 (16)
Fine woody debris
and forest floor 7.1 (36) 26 (16)



Coarse woody debris 3.8 (37) 97 (25)
-19 (38)



Soil carbon 56 (39) 56 (16)
Total* 259 to 274 611 to 612



*Range given because of variation in estimates for foliage and coarse woody debris.
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off site in buildings offsets some of the
reductions in on-site storage. Given a 42%
conversion of the boles to structural compo-
nents in buildings and a 2% annual replace-
ment of the structures, the conversion of
old-growth to younger forests reduces stor-
age by 305 Mg of C per hectare in one 60-
year rotation. Unless utilization standards
greatly increase and structural components
in buildings can be made to have greater life
expectancy, it is doubtful that repeated har-
vests can offset the original losses caused by
conversion (30).



Conversion of old-growth forests in the
Pacific Northwest has been a significant
source of C in the atmosphere. In western
Oregon and Washington there are 10 x 106
ha of commercial forest land (31). If we use
as a basis the age-class structure of large,
uncut areas, such as those in Mount Rainier
and Olympic national parks, we calculate
that 7 x 106 ha were probably in an old-
growth condition in 1890. Currently,
2 x 106 ha of old growth remain (31); thus
5 x 106 ha have been converted. If C stor-
age has been reduced by -305 to -370 Mg
of C per hectare by the conversion,
1.5 x 109 to 1.8 x 109 Mg of C has been
added to the atmosphere in the last century.
In reality, the total flux from this region
from changes in land use will have been
considerably higher because of the harvest
of second-growth forest, widespread fires,
and the removal offorest land from produc-
tion by such processes as road construction
and urbanization. Given the small area we
are considering, a mere 0.017% of the
earth's land surface, old-growth forest con-
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Fig. 2. Carbon storage, expressed as a percentage
of old-growth storage, in a simulation of a Doug-
las fir and hemlock old-growth ecosystem dis-
turbed by fire or timber harvest. The assumptions
are that fire used in site preparation will remove



50% of the fine woody debris and forest floor and
25% of the coarse woody debris. The simulation
was run with two scenarios: (A) disturbance is
followed by a 50% increase in the decomposition
rate, which decreases 3% annually and reaches
old-growth values in 100 years; (B) disturbance
does not affect decomposition rates.



& ----Residues left, 45% wood stored ,
.0I.....Residues removed4



60 ~ '



2 60 2
01



20



01' 20 5



ime (years)



Fig 3. Carbon storage expressed as a perccntage
of old-growth storage in a simulation of repeated
harvests on a 60-year rotation. The assumptions
arc that sitc productivity will not change, that
disturbance will inittially increase decomposition
rates 50%1, and that fire used in site preparation
will remove 50% of the fine woody debris and
forest floor and 25% of the coarse woody debris.
Three scenarios were examined: (i) coarse woody
debris and residues such as defcctive boles are left
on site; (ii) coarse woody debris is left but other
residues are removed; and (iii) all residues are left,
but 45% of harvested wood is converted to long-
term storage (buildings and other structures) with
a 2% annual loss.



version appears to account for a noteworthy
2% of the total C released because of land
use changes in the last 100 years (6, 7, 32).
Although reintroducing forests to defor-



ested regions wisl increase C storage in the
biotafl conversion of old-growth forests to
younger forests under current harvesting
and use conditions has added and wige con-
tinue to add C to the atmnosphere. This
conclusion is likely to hold in most forests in
which the age ofharvest is less than the age
required to reach the old-growth stage of
succession. The amount of C added by
conversion will vary among forests, depend-



rg on tflormaxn25 um storage capawty and
the disference between the timber rotation
age and the age of the old-growth state
wiesin the given ecosystem.
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An Aptian Plant with Attached Leaves and Flowers:
Implications for Angiospern Origin



DAVID WINSHIP TAYLOR AND LEO J. HicKEY



Recent phylogenetic studies and fossil finds support a new view of the ancestral
angiosperm. A diminutive fossil angiosperm from the Aptian ofAustralia has attached
leaves, with intermediate pinnate-palmate, low-rank venation, and lateral axes bearing
pistillate organs subtended by bracts and bracteoles that are the oldest direct evidence
of flowers. A variety of data suggests a similar morphology for the ancestral
angiosperm. This hypothesis explains similarities between rhizomatous to herbaceous
Magnoliidae and basal monocots, scarcity of early angiosperm wood, and lack of
recognition of earlier remains.



T HE OLDEST UNEQUIVOCAL ANGIO-
sperm remains, mostly dispersed or-
gans, are from Lower Cretaceous



strata. Fossil pollen is reported from the
Hauterivian of England and Barremian of
West Africa (1), and leaves from the Barre-
mian to Aptian of eastern North America
(2). Unequivocal angiosperm flowers (3)
and wood (4) first appear during the Albian.
These remains show affinities to taxa with
diminutive stature and reproductive organs
(2, 5-7) and to taxa with shrub to tree habit
and moderate-sized, complex flowers (2, 3).
The early and possibly oldest occurrence of
the former conflicts with the existing theory
that the ancestral angiosperm was a small
tree or shrub, with pinnately veined, simple
leaves and flowers of moderate to large size
with numerous reproductive parts (8),
though other views have been proposed (2,
9, 10).
We recently recognized the angiosper-



mous affinities of a plant described by Drin-
nan and Chambers as a fern ("Marsileales ?
indet?") (11) from the Aptian Korumburra
Group of the Gippsland Basin at Koon-
warra, Victoria, Australia (11-13). This fos-
sil has leaves and attached female inflores-
cences (Fig. lA), which are the oldest un-
equivocal angiosperm reproductive struc-



tures. The only angiospermous pollen
reported from Koonwarra, Clavatipollenites
hughesii (12), is of a type having the earliest
range of any flowering plant. Taken togeth-
er, the fossil evidence and recent phyloge-
netic analyses of extant plants (10, 14) are
compatible with a new hypothesis for the
ancestral angiosperm.
The fossil has two leaves attached to the



axis, which bends sharply to the right at the
upper node, and two axillary inflorescences
(Fig. lA). Attachment of the proximal leaf
and distal inflorescence is shown by their
orientation and similarity to the other clear-
ly attached organs. The inflorescences are
masses of overlapping bracts, bracteoloes,
and ovaries; distinct bracts are noticeable at
the apex of the lower inflorescence and
along the right side ofthe upper, where they
overlap the distal petiole.
The axis is thin (1.4 mm wide) and



exhibits longitudinal ridges, which may be
the remains of vascular bundles. Apparent
fragility, an apparently dissected stele, and
co-occurrence of fully expanded, diminutive
leaves with well-developed axillary inflores-
cences suggest a herbaceous habit. Widely
spaced yellow-brown, translucent, discoidal
impressions (0.03 to 0.04 mm; Fig. lG)
occurring throughout the fossil may be the
remains of ethereal oil cells.
The leaves are alternately arranged (Fig.



lA). The lower (Fig. lE) has a long petiole
that clasps the axis, and a lamina that is
apparently folded over distally (Figs. lE and



702



2A). Evidence for folding derives from two
major veins that extend to the margin and
abruptly reverse at the fold; complex, anom-
alously dense higher venation apparently
resulting from superimposition oftwo levels
ofveins; and lack ofa carbonaceous thicken-
ing along the folded margin. The leaf is
simple, unlobed, slightly asymmetrical at the
base, and broadly ovate, to 10.1 mm wide.
The lower laminar margin is darkly stained,
suggesting a thickening, and has an inferred
incipient sinus (at indentation on left; Fig.
1E). The overfolded upper portion appears
to be dissected into three deeply incised
dentations. Evidence for dentations, rather
than tears, is the symmetry of their outline
and vein convergence toward their apices.
A five-stranded vascular trunk emerges



into the leaf blade (Figs. 1E and 2A) with
the medial strand composed oftwo bundles.
The vein pattern qualifies equally as very
loosely and irregularly palinactinodromous
or weakly pinnate with three to four pairs of
secondary veins. The basal two pairs are
crowded proximally and arise as lateral bun-
dles directly from the petiole at an acute
angle. The festooned brochidodromous dis-
tal secondaries have irregular spacing and
angles of origin, branch dichotomously to
form loose and irregular loops in at least two
series, and are poorly differentiated from the
primary and tertiary venation.



Tertiary and higher (to fifth) order veins
(Figs. 1E and 2A) form a random reticulum
in which vein orders cannot be consistently
determined, and the angle of tertiary vein
origin is irregular but mostly acute. A fim-
brial vein appears to be present. Areolation
is apparently incomplete or possibly lacking
over some of the leaf. The leaf-rank (15) is
very low first rank, the lowest of any leaf
described or examined among basal angio-
sperms (16).
The inflorescence (Fig. 1A) is peduncu-



late and cymose, probably a thryse (to 9 mm
long), with ovate bracts (to 3.5 mm long; b
in Fig. 1, A and F) attached to a primary
axis. There appear to be two axillary brac-
teoles (br in Fig. 1F) and within these is at
least one ovary. The small, oblong ovaries
(Fig. 1C; 0.57 mm wide) have a short
stigma (Fig. IC) and no style. There is no
evidence of a suture, and, although the
specially placed stigma is typical of ascidate
carpels, the ovary could be syncarpous.



Leafcharacters alone reveal the angiosper-
mous affinities of the fossil. Random-reticu-
late venation with anastomoses at several
vein orders, a multistrand splaying out into
the laminar base forming an indeterminate
actinodromous-brochidodromous venation,
and incomplete areoles occur in combina-
tion only in angiosperms (5, 16). In addi-
tion, the morphology of the reproductive
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37. D. W. Cole, S. P. Gessell, S. F. Dice, in Proceedings,
13th Annual Meeting ofthe American Association for the
Advancement of Science, H. E. Young, Ed. (Univ. of
Maine Press, Orono, 1968), pp. 197-233.



38. We assumed that 15% ofold-growth boles would be
left on site because of defect and breakage and 25%
would be consumed by broadcast burning during
site preparation, and the subsequent annual decay
rate would be 2%.



39. We assumed no loss of soil C due to harvest as
indicated by R. Boone, D. P. Sollins, and K.
Cromack, Jr. [Ecology 69, 714 (1988)].



40. This estimate is based on litter-fail data and assumes
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