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EXECUTIVE SUMMARY 
 
 
  

The Midvalley Fairy Shrimp, Branchinecta mesovallensis, is a soft bodied 
crustacean that lives in vernal pools.  Fairy shrimps are filter feeders that swim upside 
down and have stalked compound eyes that offer them a view of the world above, below, 
and all around them.  Fairy shrimps are short-lived animals.  Shortly after breeding and 
fertilization, the female will release cysts that drop to the bottom of the pool.  The cysts 
will only hatch after one or more drying cycles of the pool.  The midvalley fairy shrimp 
was recently described as a species by Belk and Fugate (2000) and is known to occur 
only in Sacramento, Solano, Merced, Madera, San Joaquin, Fresno, and Contra Costa 
counties, within California’s Great Central Valley.   

 
The midvalley fairy shrimp is in the same genus as three federally listed 

California endemics, the vernal pool fairy shrimp, Branchinecta lynchi, the conservancy 
fairy shrimp, Branchinecta conservatio, and the longhorn Fairy shrimp, Branchinecta 
longiantenna.   The midvalley fairy shrimp faces the same threats to its continued 
survival as these listed species, primarily, the destruction of its vernal pool habitat.  
Vernal pools are one of the most threatened habitat types in the world, and are destroyed 
or altered in a number of ways including direct destruction due to development and 
indirect hydrologic changes.  Some of the most crucial remaining habitat for the 
midvalley fairy shrimp is imminently threatened by a number of development proposals 
in various stages of implementation, including the new University of California, Merced 
campus. 

 
The midvalley fairy shrimp faces even more extreme threats than the other listed 

species, because of its more restricted range and the fact that it occupies the most shallow 
and ephemeral pools of any of the fairy shrimp species.  Because of this characteristic, 
occupied midvalley fairy shrimp pools may be destroyed before it is even recognized that 
these shallow depressions are vernal pools that could support fairy shrimp.  Due to these 
threats and others described in this petition, the Center for Biological Diversity and 
VernalPools.Org hereby petition the Secretary of the Interior for immediate listing of the 
midvalley fairy shrimp as endangered under the Endangered Species Act. 
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PETITIONERS AND NOTICE OF PETITION 
 
Center for Biological Diversity 
P.O. Box 40090 
Berkeley, CA 94704-4090 
Contact: Kassie Siegel 
 
VernalPools.org 
P.O. Box 2022 
Davis, CA  95617 
Contact:  Carol W. Witham, Coordinator 
 
 
 

The above petitioners formally request that the U.S. Fish & Wildlife Service 
(FWS) list the midvalley fairy shrimp (Branchinecta mesovallensis) as an endangered 
species with a concurrent designation of critical habitat under the federal Endangered 
Species Act, 16 U.S.C. §§1531-1544. This petition is filed under 5 U.S.C. §553(e) and 50 
C.F.R. part 424.14.  The FWS has jurisdiction over this petition.  This petition sets in 
motion a specific process as defined by 50 C.F.R. part 424.14, placing definite response 
requirements on the FWS.   
 

The Center for Biological Diversity is a non-profit environmental organization 
dedicated to the protection of native species and their habitats in the western United 
States.  The Center for Biological Diversity submits this petition on its own behalf and on 
behalf of its members and staff with an interest in protecting the midvalley fairy shrimp 
and its habitat. 
 

VernalPools.org is a grassroots organization dedicated to the understanding and 
preservation of vernal pools in California.  Our mission includes collection and 
dissemination of information and resources about California vernal pool ecosystems to 
the general public, K12 educators, and academic research community.  Our goal is to 
preserve and protect large areas of this highly imperiled natural community for future 
appreciation and study.  VernalPools.Org submits this petition on behalf of the Midvalley 
Fairy Shrimp.  
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I. The Midvalley Fairy Shrimp is a Newly-Described 
Species Eligible for Listing Under the Endangered Species Act 
  

A. Species Description 
 
 Fairy shrimps belong to the crustacean class Branchiopoda (branchio = gill; poda 
= feet).  Members of this class have structures on their legs that aid in taking oxygen into 
the animal and eliminating carbon dioxide.  The word “aid” is used since other surfaces 
of these aquatic animals also exchange respiratory gases.  Within this class, fairy shrimps 
belong to the order Anostraca (an = without; ostraca = hard plate or shell).  They are thus 
soft-bodied animals.  One unique aspect of fairy shrimp behavior is that they swim upside 
down.  Stalked compound eyes offer them a view of the world above, below, and all 
around.  In feeding, they either filter detritus particles, bacteria, algae, protozoa or other 
small animals like rotifers out of the water as they swim; or, they scrape these items from 
surfaces.  Males have enlarged second antennae designed for clasping females during 
mating.  Females have a brood pouch just beyond their last pair of legs.  Fertilization and 
early embryonic development takes place in this pouch.  Within a day or two of 
fertilization, shell covered cysts (or resting eggs) are dropped to the pool bottom where 
they will remain until they hatch after one or more drying and refilling cycles of the pool.      
 

The midvalley fairy shrimp, Branchinecta mesovallensis, is a member of the 
family Branchinectidae.  B. mesovallensis was described (Belk and Fugate 2000) from 
specimens collected in Sacramento, Solano, Merced, Madera, and Contra Costa counties.  
At maturity, it is 7 – 20 mm (0.3 – 0.8 inches) in total length.  The midvalley fairy 
shrimp’s color in life varies from grayish white to pink.  The males differ from all other 
fairy shrimps in the shape of the distal ends of the second antennae.  The distal end 
projects medially and presents in ventral view a large anterior hump followed by a 
smaller and slightly lower posterior hump.  The male has a similarity of appearance with 
the federally listed endangered species Branchinecta conservatio, which differs in that 
the distal end of B. conservatio’s second antenna presents a ventral view of a small 
anterior hump and a large posterior hump.  The pear-shaped brood pouch of females 
gives them a similar appearance to females of the vernal pool fairy shrimp, Branchinecta 
lynchi.  However, females of the midvalley fairy shrimp lack the dorsolateral processes 
found on the third thoracic segment of vernal pool fairy shrimp females.  For the 
complete formal description, see Belk and Fugate (2000). 
 
  

B. Range and Distribution 
 

The midvalley fairy shrimp is endemic to the Great Central Valley of California.  
Records show the species in Sacramento, Solano, Contra Costa, San Joaquin, Merced, 
Madera, and Fresno counties (Eriksen and Belk, 1999; Belk and Fugate, 2000).  This 
means the overall distribution of B. mesovallensis is less than that of B. conservatio and 
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B. longiantenna, both of which are listed as endangered.  Quoting from Belk and Fugate 
(2000),  
 

The largest numbers of pools and the most northerly known to contain 
Branchinecta mesovallensis were in Sacramento and Solano counties.  The 
southern-most record was from near Fresno in northern Fresno Co.  
Between these northern and southern localities, other collections 
demonstrated the presence of B. mesovallensis in Contra Costa, Madera, 
and Merced counties.  Eriksen and Belk (1999) present distribution maps 
for this and other California species.  The north-south extent of the known 
range of B. mesovallensis is less than that of any other anostracan found in 
the Central Valley of California.  This includes two species listed as 
endangered by the United States Fish and Wildlife Service, Branchinecta 
conservatio and B. longiantenna. Eng, Belk, and Eriksen, 1990.  The 
limited distribution of B. mesovallensis, along with its occurrence in a 
region of major human activity, suggests this species should be 
immediately evaluated by conservation agencies to determine if its 
survival is threatened and it is in need of protection.  

 
C. Natural History 
 
Small, shallow vernal pools and swales are the typical habitat of B. mesovallensis 

(Helm, 1998).  Additionally, they are occasionally found in roadside ditches or puddles in 
a roadway adjacent to natural habitat (Belk and Fugate, 2000).  Befitting life in these 
most ephemeral of pools, the midvalley fairy shrimp was observed to be reproductive in 
as few as 16 days by Helm (1998).  Given that Helm (1998) also saw some females with 
ova in as few as 8 days, it seems likely that this fairy shrimp can starting dropping cysts 
(resting eggs) in considerably less than 16 days during favorable weather conditions.  For 
example, Gallager (1996) in observations on vernal pools near Chico found that while it 
took B. lynchi six weeks to start reproducing at typical winter, early spring temperatures, 
it only took two weeks during a warm late season filling.  
 

As with all fairy shrimps, the greater part of the life history of B. mesovallensis is 
spent as a dormant encysted embryo in the sediment of temporary pools.  Confinement 
within a pool basin makes each subpopulation vulnerable to total loss should its pool be 
destroyed or the pool’s watershed characteristics be severely altered or polluted.  There is 
no refuge for a fairy shrimp species beyond the pool basins housing all its members.   
Since the midvalley fairy shrimp is found in the shallowest pools, it is likely that it is in 
greater danger than other shrimp species because shallow pools are often overlooked as 
shrimp habitat.   
 
II. The Midvalley Fairy Shrimp Merits Emergency Listing 
Under the Endangered Species Act 
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Under the ESA, species may be listed if one or more of the five listing criteria discussed 
below imperil the species with extinction or if the species is likely to become endangered 
in the foreseeable future, throughout all or a significant portion of its range.  16 U.S.C. § 
1533.  Here, Petitioners show that this extremely rare species faces imminent 
endangerment due to three of the five factors under the ESA.  Moreover, Petitioners show 
that the midvalley fairy shrimp faces an even graver threat to its continued survival in the 
wild than four other closely related listed species within its range.  Therefore, the 
midvalley fairy shrimp merits immediate listing as endangered under the ESA on an 
emergency basis. 
 

All listing decision must be made solely on the basis of the best scientific and 
commercial data available.  16 U.S.C. § 1533(b)(1)(A).  The legislative history of this 
provision clearly states the intent of Congress to "ensure" that listing decisions are "based 
solely on biological criteria and to prevent non-biological criteria from effecting such 
decisions" H.R. Rep. No. 97-835, 97th Cong. 2d Sess. 19 (1982).  As further stated in the 
legislative history, "economic considerations have no relevance to determinations 
regarding the status of species."   Therefore, political and economic arguments may not 
be considered by the FWS in its determination of whether to list this species. 
 

A. The Factors that Threaten the Midvalley Fairy 
Shrimp with Extinction Have Already Been Acknowledged by 
the USFWS  
 

The midvalley fairy shrimp and its habitat are threatened primarily by habitat 
destruction from urban sprawl, water supply/flood control activities, and the conversion 
of land to agricultural use.   The species is further threatened by habitat destruction and 
modification from hydrological changes that accompany development.  The timing, 
frequency, and length of inundation of the vernal pool habitat are critical to fairy shrimp.  
59 Fed. Reg. 48148.  Diversion of watershed runoff feeding pools can result in premature 
pool dry-down before the life cycle is completed.  Fairy shrimp are also intolerant of 
flowing water that washes away the egg bank.  Id. at 48149.  Supplemental water from 
outside the natural watershed can change the habitat into marsh-dominated or permanent 
aquatic community that is unsuitable for fairy shrimp.  Id.  Even something as innocuous 
seeming as summer sprinkler run-off can be devastating to the midvalley fairy shrimp by 
disrupting the summer dormancy of their life cycles and by converting vernal pools to 
unsuitable marsh habitat dominated by emergent vegetation.  
 

These are the same factors that were cited as the primary reason for the listing of 
the conservancy fairy shrimp, longhorn fairy shrimp, vernal pool tadpole shrimp, and 
vernal pool fairy shrimp.   59 Fed. Reg. 48136.  The historical habitat destruction, 
modification, and fragmentation that has occurred in the Central Valley within the range 
of the midvalley fairy shrimp was largely documented by the FWS in the final rule listing 
the other three species of fairy shrimp and one tadpole shrimp.   Id.  The information 
acknowledged by the FWS in that listing rule, 59 Fed. Reg. 48136, is hereby incorporated 
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by reference.  Unfortunately, the threats that were cited in 1994 to vernal pools inhabited 
by these species have only increased since the time of listing.   
 

The current known range of B. mesovallensis is less than that of 3 listed species of 
fairy shrimp1, and can be described as a subset of the range of B. longiantenna, which 
ranges from Contra Costa County to San Luis Obispo County, and which is itself 
recognized for its extremely limited range.  See, e.g., 59 Fed. Reg. 48136; Erickson and 
Belk 2000 at 124-125.)   Because of this extremely restricted range, the midvalley fairy 
shrimp is at an even greater risk of extinction than the other species.  In addition, the 
midvalley fairy shrimp inhabits pools that are shallower and more ephemeral that some of 
the other species, and may also inhabit even marginal habitat such as drainage ditches.  
Because these shallow and highly ephemeral wetland areas are often overlooked, 
particularly during dry season reconnaissance surveys, this habitat preference also puts 
the midvalley fairy shrimp at great risk of extinction. 
 

The historical distribution and population estimate for B. mesovallensis will 
probably never be known, since scientists have been aware of the species for only a few 
years and the formal species description was published in June, 2000.  However, the 
species merits listing based on the extent of the current threats alone, regardless of the 
precise extent of previous population decline and habitat loss.   The five listing factors 
look prospectively to the future.  50 CFR 424.11(c); 59 Fed. Reg. at 48144.    

 
B.  The Midvalley Fairy Shrimp is Imperiled by Habitat 

Loss 
 

1. Estimates of Rangewide Habitat Loss 
 
 Vernal pools are one of the rarest and most endangered ecosystems in the world.  
(CH2Mhill 1995).  An estimate of habitat loss for the midvalley fairy shrimp can be 
obtained by examining the amount of vernal pools lost throughout California’s Central 
Valley.  The most extensive study to date, by Holland (1998a; 1998b), analyzed vernal 
pool loss in the Central Valley from 1989-1997.  Using modern cartographic techniques, 
including extensive GIS analysis, Holland was able to obtain a snapshot of current vernal 
pool distribution in the Central Valley.  (Holland 1998a; 1998b).  Holland concluded that 
approximately 960,382 acres of vernal pool habitat remain, down from an estimated four 
million acres in preagricultural times.  (Id.).  Holland further concluded that at the current 
rate of loss, the remaining total in 1997 will have shrunk by one-half, or to a mere twelve 
percent of the historical total, by the year 2044.   
 
 Holland also summarized vernal pool loss on a county by county basis.  Because 
different baseline years were used for different counties, the most helpful summary is the 
percent loss per year by county.  Table 3 presents results from Holland (1998a) (data is 

                                                                 
1 The range of B. lynchi stretches from Oregon to Riverside County, from the coast range to the Sierra 
foothills.  B. conservatio ranges from Tehama County to Ventura County, and B. Longiantenna ranges from 
Contra Costa County to San Luis Obispo county  See, 59 Fed. Reg. 48136.   
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only included for counties where midvalley fairy shrimp are known to occur).  One 
important note is that the minimum mapping unit, with a few exceptions, used by Holland 
(1998b) to map the baseline years was forty acres.  The 1997 “snapshot” study by 
Holland (1998a) used much more modern cartographic technology and was done at a 
much finer scale.  Therefore, it is possible that the extent of loss of vernal pools was 
underestimated in this study, since the smaller pieces of vernal pool habitat would not 
have shown up on the earlier maps.  Interestingly, one of Holland’s (1998a) conclusions 
following the most recent report was that losses were preferentially focused on smaller 
pieces, that is, the smallest pieces tended to disappear entirely.   
 
Table 1:  Vernal Pool Loss in Counties Where the Midvalley Fairy Shrimp Occurs, 1989-
1997 (from Holland (1998a))  
 
Number County 

 
Baseline 

Year 
Total Acres 

Lost 
Acres lost 
 per year 

Percent loss 
over 

interval 

Percent loss  
per year 

 Sacramento2 1972 30,512 1,450 36 1.7 
 Solano 1994 1,534 511.3 3.9 1.3 
 Merced 1987 30,317 3031.7 10.7 1.1 
 Fresno 1994 496 165.3 1.8 0.6 
 San Joaquin 1988 1,595 177.2 4.3 0.5 
 Madera 1987 4,130 413 4.5 0.4 
 Sacramento 1993 215 53.7 0.4 0.1 
 Contra Costa 1985 0.0 0.0 0.0 0.0 

 
Another method of quantifying habitat loss for the midvalley fairy shrimp is to 

assess the amount of native grassland and prairie that has been lost.  One report has 
estimated that at most 1/10 of one percent of native grassland remains in California.  
(Jones and Stokes 1987; Shaffer et al. 1993).  This report concludes, “The golden 
summer grasslands of California, often used to symbolize the state and its riches, in fact 
represent one of the greatest losses of indigenous natural diversity in western America.”  
(Jones and Stokes 1987 at 37.)  It is well known that the Central Valley has been one of 
the most heavily impacted of all of California’s ecosystems.  An anonymous report 
prepared by the San Joaquin Valley Drainage Program (1990) states that replacement of 
native grasslands and degradation of the Central Valley was well underway by the 
1830’s.  (Jones and Stokes 1987; Shaffer et al. 1993).  Jones and Stokes (1987), state that 
between 1945 and 1980, 26% of the remaining annual and perennial grasslands have been 
lost in the state.  The grasslands remaining in 1945 were likely only a very small fraction 
of the original grasslands found in the Central Valley. 
 
 Habitat loss in the San Joaquin Valley has been particularly extreme.  The San 
Joaquin Valley Drainage Program (1990) report states that less than 1 percent of the 
valley oak savanna remains in the San Joaquin Valley proper, and that the tiny patches of 
remaining habitat are in jeopardy.  (Id.).  This report goes on to state that the prairie 
habitat is essentially gone from the San Joaquin Valley itself, citing a 1937 report stating 

                                                                 
2 Holland (1998a) notes that for most of the four year period from 1993-1997 Sacramento County had a 
moratorium on new housing projects.  A more accurate summary of habitat loss in Sacramento County can 
be obtained by examining the time period 1972-1993, presented in Holland (1998b). 
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that, “The major portion of the grassland belt northward from a point west of Los Banos, 
then eastward across the valley, and finally south along the east side of the valley, has 
been destroyed by cultivation and is farmed at the present time.”  (Id.).  Shaffer et al. 
(1993), despite extensive searching, found almost no habitat to survey for California tiger 
salamanders (a species that requires vernal pools to breed) in the San Joaquin Valley.  
The impression of Shaffer et al. (1993) that virtually all California tiger salamander 
habitat in the San Joaquin Valley has been lost to agriculture and urbanization is 
confirmed by the statistic that 4.7 million acres are currently under cultivation in the San 
Joaquin Valley.  (Shaffer et al. 1993).  Only an estimated 4.44 million acres of prairie 
habitat originally occurred in the San Joaquin Valley.  (Id.).   
 
 In summary, the vernal pool habitat of the midvalley fairy shrimp is one of the 
most threatened habitats in the world.  Holland’s (1998a; 1998b) studies of vernal pool 
loss in the Central Valley have documented the continued disappearance of vernal pools 
in recent years.  Recent habitat loss and future threats to midvalley fairy shrimp habitat 
are further documented below. 
 

2. The Midvalley Fairy Shrimp is Threatened by 
Continued Population Growth 

 
Another way of assessing the current threat to the midvalley fairy shrimp is to 

look at current and projected population growth within the range of the species.  
According to the California Department of Finance, the Bay Area's population is 
projected to increase by 37 percent by 2040.  (Association of Bay Area Governments 
(“ABAG”) 2000).  Yet this increase is dwarfed by the population growth forecast for the 
10 counties adjoining the Bay Area:  Lake, Mendocino, Merced, Monterey, Sacramento, 
San Benito, San Joaquin, Santa Cruz, Stanislaus and Yolo.  In total, these counties are 
expected to grow 97 percent during the same period.  (Id.).  This growth will be fueled in 
part by lower housing prices in these counties.   

 
Contra Costa County is forecast to grow by 36 percent, and Solano County will 

grow by 75 percent.  (Id.)  Triple-digit growth is forecast for San Joaquin and Merced 
Counties.  In Merced County in particular, where some large blocks of habitat still 
remain, this enormous development pressure spells disaster for the midvalley fairy 
shrimp.  (Id.) 
 

3.  Individual Development Projects Threaten the 
Midvalley Fairy Shrimp  

 
 

a. The Proposed UC Merced Campus 
 
Perhaps the largest single threat facing the midvalley fairy shrimp is the proposed UC 
Merced campus at the Lake Yosemite Site in eastern Merced County.  The original plan 
called for the construction of a new campus on a 2,000 acre parcel donated by the 
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Virginia Smith Family Trust contingent upon the development of a new town to support 
the campus, also within the vernal pool landscape.  (EIP 1999a.)  This community is 
expected to support 30,000 people within the next 20 years, but has been described by 
earlier UC planning documents as twice the size of Berkeley.  Also proposed is a new 
four to six lane highway, approximately 6.5 miles long, to connect Interstate 99 to the 
new campus and city.  Caltrans is currently preparing environmental review documents 
for this component.  65 Fed. Reg. 4015.   

The proposed Lake Yosemite Site is located within the largest remaining 
continuous vernal pool landscape in California.  The area where the campus will be 
situated, between the Merced River on the north and Bear Creek on the south, is about 
60,000 acres of continuous unbroken, largely-undeveloped, vernal pool landscape.  
Within the entire area there are only two roads, various farm tracks, a couple of houses 
and barns, and  about one dozen windmills.   

 
The currently proposed UC Merced project has a ~1300 acre campus on western 

edge of the vernal pool landscape and has moved the supporting community to 
predominantly agricultural lands to the south of the campus.  While this configuration 
may reduce overall impacts to vernal pools in the eastern Merced County area, it will 
significantly increase impacts to Midvalley Fairy Shrimp habitat.  The current proposed 
campus site is in an area which can be described as low-density, low-terrace vernal pools.  
These shallow and hydrologically flashy pools are those most typically occupied by and 
considered suitable habitat for Midvalley Fairy Shrimp.  Increased urban sprawl, ag res 
conversion, and indirect impacts resulting from the proposed UC Merced campus and 
associated infrastructure development are anticipated to destroy, fragment and degrade 
nearby Midvalley Fairy Shrimp habitat.   
 

During 1999 surveys of the proposed 10,500 acre project site, the midvalley fairy 
shrimp was found in 54 pools, or 7.5% of pools surveyed.  (EIP 1999b).  Only about 10% 
of the area normally required by FWS protocols was surveyed during this study, because 
the FWS agreed to significant deviations from published protocols for vernal pool 
crustaceans.  (Vernalpools.org 2000).  The type locality for the midvalley fairy shrimp 
also occurs on the Virginia Smith Trust land within the project site.  (Belk and Fugate 
2000).  Of the pools surveyed and found to contain Midvalley Fairy Shrimp in 1999, the 
majority occurred on the low-terrace pools on the western edge of the parcel, within the 
proposed footprint of the UC Merced campus.  
 

The Conceptual Plan for the campus suggests that vernal pool complexes can 
coexist with Frisbee golf and touch football games between the campus buildings.  (EIP 
1999a).  However, the biological reality is that small areas of vernal pools immediately 
adjacent to human habitation or recreation rapidly degrade and will cease to be viable 
over time.  (Clark et al. 1998).  When calculating impacts of the propose Lake Yosemite 
campus site, it would be appropriate to assume that any watershed directly impacted by 
construction will be immediately lost as suitable or occupied habitat for the midvalley 
fairy shrimp.  Additionally, watersheds downslope-or-downstream of those directly 
impacted will be subject to altered hydrology, out-of season runoff, pollution from 
herbicides-pesticides and hydrocarbons, invasion from landscape ornamentals, predation 
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by domestic animals, etc. and will become degraded over time.  While we may be able to 
predict surface flow impacts, we still do not know how hydrologically connected the 
vernal pools are through subsoil water movement.  Edge effect is a very serious 
consideration when calculating cumulative impacts.  For this project, one should consider 
the area of eventual build-out plus at least one watershed in all directions as the area of 
impact.   
 
   b. Other Developments  
 

Exhibit A presents a list of projects proposed and approved that will or could 
impact the midvalley fairy shrimp.  This list was compiled from CEQANet, a searchable 
database provided by the Office of Planning and Research (http://www.ceqanet.ca.gov/).  
This database, however, can currently only provide summaries of CEQA documents for 
the last two years or so.  Therefore, this list represents, at best, a very minimal estimate of 
approved and proposed projects.  It should be noted that compiling information on 
development within the range of this species is extremely difficult due to the fact that 
multiple jurisdictions exist in this area (i.e.., multiple cities and counties).  To our 
knowledge none of these jurisdictions keep master lists of approved or constructed 
projects, nor are their files indexed or searchable by the public (the public, of course, may 
inspect any particular file, but only by specifically referencing it).  Because of these 
difficulties, our research, and Exhibit A, should not be considered a complete review of 
proposed and approved developments, but only a very minimal estimate.  Small projects, 
particularly those not requiring CEQA review, and most agricultural development has 
been excluded from this analysis.  The cumulative impact of habitat destruction from 
small projects is certainly significant, however it was simply not possible to ensure that 
every project was discovered.  This simply demonstrates the importance of listing the 
midvalley fairy shrimp, because once listed, all projects that will harm the species will 
theoretically be monitored by the USFWS via Section 7 and Section 9 of the Act.  (It 
should also be noted that inclusion in Appendix A only indicates that the project may 
affect the species.  Not all projects included have been reviewed to determine their exact 
effect.) 
 

C. Existing Regulatory Mechanisms Do Not 
Adequately Protect the Midvalley Fairy Shrimp 
 

There are no other federal, state, or local laws that protect the midvalley fairy 
shrimp.  There are several state and federal regulatory mechanisms that are intended to 
protect the midvalley fairy shrimp’s vernal pool habitat.  However, as discussed above, 
the primary threat to the species is the loss of its habitat.  In addition, those in charge of 
environmental review may not recognize potential habitats that are suitable for the 
midvalley fairy shrimp, because the species inhabits the shallowest pools that may be 
disregarded as suitable habitat.  This section demonstrates the inadequacy of existing 
regulatory mechanisms that is discussed in more detail below. 
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  1. Section 404 of the Clean Water Act Does Not 
Provide Adequate Protection 

 
Under Section 404 of the Clean Water Act, 33 U.S.C. §§ 1251 et seq., any 

individual or entity that wishes to fill waters of the U.S. must obtain a permit from the 
U.S. Army Corps of Engineers (“ACOE”).  “Waters of the U.S.” includes vernal pools.3 
33 CFR 328.3.  The individual permitting process requires an analysis of the cumulative 
impact to wetlands, and sometimes results in the specification of conditions or mitigation 
measures in order to obtain the permit.  However, the Section 404 program has been 
almost a complete failure in terms of protecting vernal pools of the Central Valley.   

 
The loss of wetlands in the United States and in California to development and 

agriculture is a national tragedy.  Recently, the National Research Council released a new 
report entitled “Compensating for Wetland Losses Under the Clean Water Act.”  
(National Research Council 2001).  This study concludes that the goal of no net loss has 
not been achieved through the Army Corps regulatory program, and that Applicants often 
do not follow through on promised mitigation packages.  The study also concludes that in 
some circumstances, third party mitigation efforts (e.g. mitigation banking) have 
advantages over Applicant directed mitigation.  The study also recommends that 
mitigation lands be managed over the long term, not for the relatively short term horizons 
(e.g. 5-10 years) typically required.  This study is hereby incorporated by reference, but 
since it is 320 pages long it is not attached to this petition.  A copy will be provided to 
FWS upon request. 
 

The failure of the ACOE regulatory scheme is due in part that the individual 
permitting process has simply permitted too much development.  The ACOE’s 
Nationwide Permitting Program is designed such that it routinely allows the destruction 
of small pools that support or could support Midvalley fairy shrimp.   
 

Under the Nationwide Permit (NWP) 26, in effect until July 6, 2000, all projects 
that destroyed less than 10 acres of isolated or headwater wetlands (e.g. vernal pools) 
were processed through a separate, much less stringent process.  Under this permitting 
scheme, destruction of less than one acre of wetlands was considered automatically 
permitted.  For permits that would destroy between one and ten acres of wetlands, the 
ACOE would circulate a “predischarge notification” to the USFWS and other interested 
parties to determine whether an individual permit should be required or whether the 
project should be automatically permitted.  While the ACOE retained discretion to 
require an individual permit if the resources involved were particularly important, in 
practice the ACOE virtually never required an individual permit for any project covered 
under Nationwide Permit 26 unless a federally listed species was involved.  (59 Fed. Reg. 
48150).  In addition, the discontinuous distribution of vernal pools has allowed 
                                                                 
3 The effect of the recent US Supreme Court decision of Solid Waste Association of Northern Cook 
Counties v. United States Corps of Engineers, issued on January 9th, 2001 may not be fully known for some 
time.  It is possible that in the future the ACOE will no longer assert jurisdiction over all or some vernal 
pools in California.  If the ACOE does not assert jurisdiction over vernal pools occupied by the Midvalley 
Fairy Shrimp, the species will receive no protection under the Clean Water Act. 
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landowners to intentionally subdivide projects so as to obtain automatic permitting under 
Nationwide Permit 26.  (Id.).   
 

A 1992 USFWS report found that the Sacramento District ACOE office 
authorized the fill of 487 acres of wetlands between 1987 and 1992 under Nationwide 
Permit 26.  This is an under estimate because under nationwide Permit 26, notification is 
not required for projects that destroy less than 1 acre of wetlands.  (Under this scheme, 
over 85 temporary pools with a surface area of 500 square feet could be destroyed 
without any notification.)  The FWS estimates that the majority of wetlands destroyed in 
the Sacramento District were vernal pools.  In addition, the USFWS identified 10 
unauthorized projects in Sacramento and Butte Counties that destroyed or damaged 
between 21 and 37 acres of wetland habitat.  (The projects were not authorized because 
the landowners were either not required or failed to comply with the provisions of 
Section 404.)  (Id. at 48143).  
 
On March 6, 2000, in response to a lawsuit by the Natural Resources Defense Council, 
the ACOE published in the Federal Register a final rule that replaced Nationwide Permit 
26.  The final rule purported to increase environmental protections for wetlands by 
decreasing the amount of wetlands that can be destroyed with an automatic permit to ½ 
acre (over 43 pools with a surface area of 500 square feet could fit within ½ acre), and by 
adding additional restrictions on the new Nationwide Permits for activities in the 100-
year floodplain, impaired waters, and critical resource waters.  The new scheme took 
effect July 6, 2000, but due to various grandfather clauses it may take up to a year for all 
projects to be permitted under the new scheme.  65 Fed. Reg. 12818.   
 
 The new and modified NWPs4 authorize many of the same activities that NWP 26 
authorized, but are activity-specific.  The maximum acreage limit of most of the new and 
modified NWPs is 0.2 ha (0.5 ac).  Most of the new and modified NWPs require 
notification to the District Engineer for activities that result in the loss of greater than 
0.04 ha (0.1 ac).  These permits thus authorize less fill than the previous NWP 26. 
 
 Under several of the NWPs that authorize activities that might impact the 
Midvalley fairy shrimp, the filling of less than 0.04 ha (0.1 ac) of isolated waters can be 
undertaken without notifying the Corps of the proposed activity unless a listed species or 
designated critical habitat might be affected or is in the vicinity of the project.  (NWP 
General Condition 11).  However, the determination of the potential presence of and/or 
impacts to listed species or designated critical habitat is left to the applicant, who may not 
have sufficient expertise or  inclination to make such a determination. 
 
 Under several NWPs, if the activity will affect between 0.04 and 0.2 ha (0.1 and 
0.5 ac) of wetlands, an applicant is required to notify the Corps, but the Corps is not 
required to notify resource agencies unless the project may affect a listed species or 
designated critical habitat.  Because vernal pools are often small and scattered across the 
landscape, projects, even very large development projects that fill hundreds of vernal 

                                                                 
4 New NWPs 39, 41, 42, and 43, and modifications to NWPs 3, 7, 12, 14, 27, and 40 replace NWP 26 (65 
FR 12817).   
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pools, can be authorized under NWPs.  Numerous small projects in a given area also 
could be authorized, cumulatively resulting in the loss of significant amounts of wetland 
and associated upland habitats, with significant negative effects on local and regional 
biodiversity.  (Semlitsch and Brodie 1998). 
 
 Projects affecting more than 0.2 ha (0.5 ac) of isolated waters also can be 
authorized under NWPs after the Corps circulates a pre-construction notification (PCN) 
to the USFWS and other resource agencies for review and comments.  For such projects, 
the Corps can place special conditions requiring minimization of impacts and/or 
compensatory mitigation on authorizations granted under NWPs.  The Corps must require 
an individual permit for these projects if it determines the project will have more than 
minimal individual or cumulative effects.  However, the Corps generally is reluctant to 
withhold authorization under NWPs unless a listed threatened or endangered species is 
known to be present.   
 

An individual permit is required for projects that do not qualify under the terms of 
a General Permit, and for projects that are determined by the Corps to have greater than 
minimal impacts or to be contrary to the public interest.  Individual permits are subject to 
review by the USFWS, other resource agencies, and the public.  When the USFWS 
reviews the permit, they may recommend measures to avoid, minimize, or mitigate 
losses.  In some cases, compensatory mitigation (e.g., the creation of artificial wetlands) 
is incorporated in the Corps permit as a Special Condition.  However, problems 
associated with such compensatory measures often decrease or eliminate the habitat value 
for fairy shrimp at the sites.  (DeWeese 1994) 
 
 The creation of artificial wetlands has been used as a compensatory mechanism 
for the loss of natural wetlands and pools.  However, the long term viability and 
suitability of artificially created wetlands has not been established.  In 1994, the USFWS 
completed a report evaluating 30 wetland creation projects authorized through the Corps 
of Engineers section 404 program.  (DeWeese 1994).  Twenty-two projects ranged in age 
from three to five years old, and eight projects were greater than five years old at the time 
of the study.  The USFWS found that, although it appeared the goal of “no net loss of 
acreage” was being met or exceeded, the value of the habitat created, which included the 
local wildlife species that would be expected to use the habitat, was low.  This was 
especially the case for vernal pools and seasonal wetlands that had a value of only 20 and 
40 percent (respectively) of what existed previously.  Particular problems were noted for 
these habitat types, which often were inundated (flooded) for longer than natural systems 
or more frequently.  The study concluded that, of the 600 ac (243 ha) of proposed 
mitigation, half were meeting less than 75 percent of the mitigation conditions.  
Mitigation and compensation for impacts to larger wetlands under section 404 have failed 
to reduce threats to the Midvalley fairy shrimp.   

 
In addition to the problems discussed above, many agricultural and farming 

practices such as overgrazing and discing destroy vernal pools within the range of the 
Midvalley fairy shrimp.  These activities, however, are exempt from the provisions of 
Section 404 of the Clean Water Act.  (The conversion of grazing land to intensive 
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agricultural uses that may destroy vernal pools inhabited by the Midvalley fairy shrimp is 
unregulated at any level of government.)  Projects that involve only the excavation of 
pools whereby the discharge is limited to “incidental fallback” of fill material, and 
projects that alter the watershed and hydrological regime of the pool but do not involve 
“discharge” into the pool are also exempt.  (Coe 1988). 

 
For all the reasons discussed above, the Clean Water Act has been and will continue to be 
inadequate to insure the continued survival of the Midvalley fairy shrimp.   

   
2. The California Environmental Quality Act 

Does Not Provide Adequate Protection 
 

The environmental review process under the California Environmental Quality Act, 
California Public Resources Code §21000 et. seq. (“CEQA”) should theoretically result 
in the development and implementation of mitigation plans for projects that destroy 
vernal pools.  However, as the FWS has recognized, this is seldom the case and vernal 
pools are usually destroyed without any mitigation required as a result of CEQA.  59 Fed. 
Reg. 48150.  Most mitigation plans that have been required were designed specifically 
for vernal pool plants, and others allowed the artificial creation of vernal pools to 
mitigate for the loss of  natural pool complexes.  Id.  The FWS has acknowledged that the  
artificial creation of vernal pools has never been scientifically proven to be successful, 
and therefore cannot be considered an appropriate compensatory mitigation measure.  Id. 
 

  3. ESA Protection for Other Fairy Shrimp Is 
Insufficient to Protect the Midvalley Fairy Shrimp 

 
The listing of the conservancy fairy shrimp, longhorn fairy shrimp, vernal pool 

tadpole shrimp, and the vernal pool fairy shrimp in 1994 (59 Fed. Reg. 48136) should 
provide some protection for the midvalley fairy shrimp due to habitat overlap between 
these species.  However, any protection of midvalley fairy shrimp habitat achieved by 
“piggybacking” on the rule listing the other species is inadequate to ensure the midvalley 
fairy shrimp’s survival and recovery in the wild. 
 

First, the midvalley fairy shrimp would not receive protection under Section 7 of the 
ESA, which requires federal agencies to consult with the FWS on any activity authorized, 
funded, or carried out by a federal agency that “may affect” a listed species.  16 U.S.C. 
§1536.  The presence of the midvalley fairy shrimp, if it is not listed under the ESA, 
would obviously not trigger this provision, so pools containing only midvalley fairy 
shrimp would not be protected.  Even if it were the case (which it is not) that every single 
pool inhabited by the midvalley fairy shrimp were also inhabited by one of the listed 
species, the analysis conducted by the FWS during the course of formal consultation 
would not be sufficient to protect the midvalley fairy shrimp due to its much smaller 
range.  Under Section 7, the FWS must ensure that no federal activity will jeopardize the 
continued survival of a listed species nor adversely modify its critical habitat.  16 U.S.C. 
§1536(a)(2).  All four listed species that occur within the range of the midvalley fairy 
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shrimp have wider distributions than the midvalley fairy shrimp.   As stated above, the 
north-south extent of the known range of B. mesovallensis is less than that of any other 
anostracan found in the Central Valley of California.  Therefore, it is quite possible that 
an activity that would drive B. mesovallensis to extinction would not be found by the 
FWS to cause jeopardy to one or more of the other listed species.    
 

Second, the midvalley fairy shrimp needs the protections of Section 9 of the ESA to 
protect it from direct harm, in particular intentional destruction by landowners who wish 
to avoid any perceived restriction on the use of their land caused by the presence of rare, 
sensitive, and listed species.  The FWS cited the threat of vandalism in the final rule 
listing the other four species:   
 

…the publication of precise maps and descriptions of critical habitat in the 
Federal Register would make these species more vulnerable to incidents of 
vandalism and, therefore, would contribute to the decline of these species.  A 
number of sites inhabited by the four species occur on private land that is 
undergoing rapid urban and agricultural development.  As documented 
above, some areas have been destroyed to eliminate vernal pool 
characteristics and escape regulatory jurisdiction.  59 Fed. Reg. at 48151.5 
 

The listing of the other four species of fairy shrimp would do nothing to protect B. 
mesovallensis from direct harm, including vandalism and ranching and farming practices 
which are exempt from Section 404 of the Clean Water Act.   
 
 Finally, there is no evidence that the federal listing is adequately protecting the 
listed species.  A review of over 185 biological opinions issued by the U.S. Fish & 
Wildlife Service on the effects of various activities on the vernal pool fairy shrimp 
(Branchinecta lynchi) revealed that over 398 acres of vernal pool habitat have been 
directly impacted (destroyed) and over 57 acres have been indirectly impacted since the 
vernal pool fairy shrimp was listed in 1994.  (See “Summary of Biological Opinions 
Issued for Listed Vernal Pool Crustaceans, attached as Exhibit B).  This is clearly an 
underestimate for several reasons.  First, the Center’s analysis is a work in progress, and 
not all biological opinions have yet been added to this total.  Second, habitat is inevitably 
destroyed either inadvertently or intentionally without the issuance of a biological 
opinion. Clearly, federal listing for this species has not been sufficient to stop the loss of 
vernal pool habitat upon which these creatures are completely dependent.   
 

 C. Other Natural or Anthropogenic Factors Threaten 
the Midvalley Fairy Shrimp 
 

The midvalley fairy shrimp faces the same threats cited by the final rule listing the 
other four fairy shrimp species, but in most cases to an even higher degree due to its 
                                                                 
5 As discussed in Section III below, the FWS’s argument that critical habitat designation for these species 
was not prudent was overturned by a court when challenged by environmental groups.  This was not 
because the threat of vandalism does not exist, however, but because the publication of critical habitat maps 
would not provide any further detail to would be vandals than what is already available in the literature.    
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smaller area of distribution.  Most remaining vernal pool complexes are small and can 
easily be damaged or eliminated by unforeseen natural and anthropogenic events.  All 
midvalley fairy shrimp individuals are entirely confined to such pools throughout their 
lifecycle, making the populations and sub-populations extremely vulnerable to 
extirpation.  Many of the known populations of B. mesovallensis occur in single pools or 
in small vernal pool complexes often with a total surface area of under ½ acre.  In many 
cases, these populations are remnants of larger, multi-pool populations that originally 
existed in historic vernal pool complexes.  Such populations are important for their 
genetic uniqueness.  However, these important populations are those that have the most 
tenuous chances for long-term persistence due to population bottlenecks in conjunction 
with low gene flow between populations.  Additionally, some of the areas with the largest 
populations are currently under threat of fragmentation by numerous proposed projects, 
as discussed above. 
 

The breeding of closely related individuals may cause genetic problems in small 
populations of B. mesovallensis, particularly in the expression of deleterious genes, 
known as inbreeding depression.  Individuals and populations possessing deleterious 
genetic material are less able to cope with environmental conditions and adapt to 
environmental changes, even relatively minor ones.  Furthermore, small populations are 
subject to the effects of genetic drift (the random loss of genetic variability).  This 
phenomenon also reduces the ability of individuals and populations to respond 
successfully to environmental stresses.  Overall, these genetic factors could likely 
influence the ability of the midvalley fairy shrimp to survive and recover in the wild. 
 

D. Overutilization for Commercial, Scientific, or 
Recreational Purposes 
 

There is no threat from commercial, scientific, or recreational activities.  Even 
collecting of around 50 reproductive adults during surveys of fairy shrimp distribution 
does not represent a problem since evolution has maximized the ability of fairy shrimps 
to survive in the face of high mortality (Belk 1998; Eriksen and Belk, 1999).  
Recreational observation and casual collection is not likely to pose a threat to the species.  
Branchinecta mesovallensis is not used commercially. 
 

E. Disease or Predation 
 

There are no known disease problems.  Like other fairy shrimps, B. mesovallensis 
is adapted to predation normal to its situation.  No abnormal predation pressures are 
known to exist, though it is possible that introduction of water during the summer months 
could subject this species to greater predation by animals that require a more permanent 
source of water. 
 
III. Critical Habitat Must Be Designated for the Midvalley 
Fairy Shrimp  
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 A.  Critical Habitat is Beneficial to Listed Species 
  
 Critical habitat is defined by Section 3 of the ESA as:  
 

(i) the specific areas within the geographical area occupied by the species, at 
the time it is listed in accordance with the provisions of section 1533 of this 
title, on which are found those physical or biological features (I) essential to 
the conservation of the species and (II) which may require special 
management considerations or protection; and  
 (ii) specific areas outside the geographical area occupied by the species at 
the time it is listed in accordance with the provisions of section 1533 of this 
title, upon a determination by the Secretary that such areas are essential for 
the conservation of species. The designation and protection of critical habitat 
is one of the primary ways in which the fundamental purpose of the ESA, “to 
provide a means whereby the ecosystems upon which endangered species and 
threatened species depend may be conserved,”  (16 U.S.C. §1531(b) 
(emphasis added)) is achieved.   

 
 Critical habitat receives additional protection through Section 7 of the ESA.  The 
Section 7 consultation requirements provide that no action authorized, funded, or carried 
out by any federal agency will “jeopardize the continued existence of any endangered 
species or threatened species or result in the destruction or adverse modification of 
[critical habitat]” 16 U.S.C. §1536(a)(2) (emphasis added).  “Destruction or adverse 
modification” is further defined in the implementing regulations as an “alteration [of 
habitat] that appreciably diminishes the value of critical habitat for both the survival and 
recovery of a listed species.”  50 C.F.R. §402.02.  This prohibition is separate and distinct 
from, and in addition to the prohibition against actions which “jeopardize the continued 
existence of” a species.  “Jeopardize the continued existence of” is defined as “to reduce 
appreciably the likelihood of both the survival and recovery of a species by reducing the 
reproduction, numbers, or distribution of that species.”  50 C.F.R. §402.02. 
 
 Critical habitat designation offers an added layer of protection to ensure that a 
listed species’ habitat - the loss of which is widely recognized to be the primary reason 
for most species’ decline - will not be harmed.  Without critical habitat designation, a 
listed species’ protection under Section 7 of the ESA is effectively limited to avoiding 
“jeopardy” to the species in its occupied habitat, without separate consideration of the 
potential for “destruction or adverse modification” of habitat or suitable unoccupied 
habitat which may be essential to the species’ recovery.  This distinction was nicely 
summarized by the U.S. Fish and Wildlife Service in the Final Rule designating critical 
habitat for the northern spotted owl: 
 

The Act’s definition of critical habitat indicates that the purpose of critical 
habitat is to contribute to a species’ conservation, which definition equates to 
recovery.  Section 7 prohibitions against the destruction or adverse 
modification of critical habitat apply to actions that would impair survival 
and recovery of the listed species, thus providing a regulatory means of 
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ensuring that Federal actions within critical habitat are considered in relation 
to the goals and recommendations of a recovery plan.  As a result of the link 
between critical habitat and recovery, the prohibition against destruction or 
adverse modification of the critical habitat would provide for the protection 
of the critical habitat’s ability to contribute fully to a species’ recovery.  
Thus, the adverse modification standard may be reached closer to the 
recovery end of the survival continuum, whereas, the jeopardy standard 
traditionally has been applied nearer to the extinction end of the 
continuum.  (57 Fed. Reg. 1796 at 1822) (emphasis added)). 

 
 This added protection is implemented through the issuance of a biological opinion 
under 16 U.S.C. §1536(b)(3)(A), which must suggest reasonable and prudent alternatives 
by which a finding of jeopardy or adverse modification may be avoided.  
 
 Critical habitat designation also protects species by helping to define the meaning 
of “harm” under Section 9 of the ESA that prohibits unlawful “take” of listed species, 
including harming the species through habitat degradation.  Although “take” through 
habitat degradation is not expressly limited to harm to “critical habitat,” it is practically 
much easier to demonstrate that the significance of the impact to a species’ habitat where 
that habitat has already been deemed “essential,” or “critical,” to the species’ continued 
survival.  (See Palila v. Hawaii Department of Land and Natural Resources, 852 F. 2d 
1106 (9th Circ. 1988)). 
 
 Critical habitat also helps species by providing for agency accountability through 
the citizen suit provision of the ESA.  The citizen suit provision permits members of the 
public to seek judicial review of the agency’s compliance with its mandatory statutory 
duty to consider the habitat needs of imperiled species.  Also, the designation of critical 
habitat provides valuable information for the development of recovery plans that identify 
actions, including habitat protection, necessary for the recovery of the species.  
 
 The midvalley fairy shrimp will benefit from the designation of critical habitat in 
all of these ways.  The added layer of protection provided by critical habitat will allow 
the FWS to designate reasonable and prudent alternatives to activities that are impeding 
recovery but not necessarily causing immediate jeopardy to the continued survival of the 
species.  This is particularly important as development and habitat conversion continue 
within the range of the midvalley fairy shrimp.  To give this type of protection to a 
species through the protection of its habitat was the clearly articulated intent of Congress 
in the 1978 and 1982 amendments to the ESA. 
 

Designation of critical habitat has a clear and useful educational value.  
Designation alerts citizens and land managers to the presence of an area having high 
value to midvalley fairy shrimp.  Much of the year pools are dry and, if present, fairy 
shrimps live only as dormant encysted embryos hidden from ordinary view.  Thus it may 
not be immediately obvious to the untrained person that the landscape they are viewing is 
fairy shrimp habitat.  For this educational value alone, all areas where midvalley fairy 
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shrimp occur should be designated critical habitat.  These areas should continue to carry 
critical habitat designation for as long as they remain occupied or potential habitat. 
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