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Abstract
Cryptantha wigginsii I.M. Johnston (Boraginaceae) had previously been known from a single

collection made in April 1931, at a locality 18 miles south of Tijuana, Baja California, Mexico. This
species is distinctive and unique in the genus in having nutlets with a surface that is smooth and glossy
near the base and densely tuberculate at the apex. Because of the absence of subsequent collections,
the species was presumed extinct. However, a population of C. wigginsii was recently discovered in
Carlsbad, San Diego Co., California, constituting a new county, state, and country plant species
record. Subsequent field investigations and study of (mis-identified) Cryptantha specimens at several
California herbaria has turned up additional documented populations of this species in the USA and
coastal northwestern Baja California, Mexico. In addition to the three adjacent Carlsbad populations
and the type locality in Baja California, populations known to date include: 1) five from Santa
Catalina Island, Los Angeles Co.; 2) one from Riverside Co.; and 3) three from northwestern Baja
California. Cryptantha wigginsii is commonly found in, but apparently not restricted to, clay soil.
Although additional populations may be found now that the taxon has been rediscovered, it is rare
enough to warrant future listing as a sensitive and rare plant. Appropriate measures should be taken
to preserve existing populations, some of which may be in danger of extirpation. The identification of
vouchers of this species from existing herbarium collections highlights the need for depositories of
plant collections and for their continued study by taxonomists and systematists.
Key Words: Baja California, Boraginaceae, clay, conservation, Cryptantha, Cryptantha wigginsii.

Cryptantha  is  a  genus  of  annual  and  perennial
herbs  of  the  family  Boraginaceae.  The  genus  as
traditionally  defined  (  Cryptantha  s.l  .)  consists  of
approximately  200  species,  distributed  in  western
North  America  and  western  South  America
(Hasenstab-Lehman  and  Simpson  2012;  Simpson
2012). These taxa have been grouped together by
a  feature  of  their  fruits  (“nutlets”),  which  have  a
characteristic  ventral  (adaxial)  groove  running
the  length  of  the  nutlet,  corresponding  to  the
point  of  attachment  to  the  central  gynobase.
Species and infraspecies of Cryptantha have been
distinguished  in  large  part  on  the  size,  shape,
sculpturing,  and  ventral  groove  morphology  of
these  nutlets.  In  addition,  plant  duration,  leaf
position,  leaf  morphology,  vestiture,  calyx  mor-
phology, and corolla size, shape, and color can be
important  in  diagnosis  and  taxon  identification

(Simpson  and  Hasenstab  2009;  Kelley  et  al.
2012 ).

Based  on  a  recent  molecular  phylogenetic
study  (Hasenstab-Lehman  and  Simpson  2012),
Cryptantha  s.l.  has  been  split  into  five  genera:
Eremocarya  (one  species),  Greeneocharis  (two
species),  Johnstonella  (13  species),  Oreocarya
(ca.  62  species),  and  a  reduced  Cryptantha  s.s.
(ca.  120  species).  These  five  genera  can  be
distinguished  from  one  another  morphologically
(see  key  in  Hasenstab-Lehman  and  Simpson
2012 ).

Cryptantha  wigginsii  I.M.  Johnston  1939,  a
species  in  Cryptantha  s.s.  of  Hasenstab-Lehman
and  Simpson  (2012),  was  originally  described
from a 1931 collection made in northwestern Baja
California,  Mexico  by  Ira  L.  Wiggins  (  Wiggins
5107, 2 April  1931; see Table 1).  Wiggins cited the
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1939Cryptantha Wigginsii, sp. nov. J ohnS ton, J. A. A, 20j
Herba annua luxe ascendenter ra'mosa 1-2 dm. alta; caulibus 1-2 mm.crassis, pilis 0.5-1 mm. longis saepe appressis falcatis inconspicue spar-seque vestitis; foliis 1-4 cm. longis 1.8-4 mm. lalis linearibus vel iineari-oblongis, pilis appressis rectis utrinque vestitis, apice obtusis: cymubsscorpioideis simplicibus bracteis foliaceis 1 2 ornatis densifloris 1—3 mm.longe pedunculatis; calycibus subsessilibus fructiferis ca. 4 mm. longis,lobis costatis infra medium ca. 0.7 mm. latis apicem obtusum versus0.3 mm. latis, in costa pilos e basi bulboso-pustulata orientes rigidosdivaricates 1-2 mm. longos gerentibus, alibi pilos gracillimos appressosgerentibus; .corolla alba, tubo ca. 2 mm. longo 1 mm. crasso lobiscalycis subaequilongo, limbo 3-3.5 mm. diametro; nuculis 1-4 ca. 2.1mm. longis 0.9 mm. latis homomorphis (nucul'a abaxiali subpersistente)cinereis plus minusve maculatis, basi truncatis, apice acutis, margineinfra medium acutis et supra medium rotundis, dorse convexis supramedium dense verrucosis vel congeste sinuateque rugulosis subopacis etinfra medium laevibus. nitidis, ventre apicem versus verrucosis alibilaevibuset nitidis; sulco clause imam ad basim abruptefurcato; gynobasi1.3 mm. longo; stylo ca. 0.4 mm. longo ca. 0.2 mm. infra apicem nuculaeattingente.
Baja California: Rancho Cuevas, 18 mi. south of Tia Juana, gentleslope along ocean, very rocky red-clay soil, April 2, 1931, Ira L. Wiggins5107 (type, Gray Herb.).This is probably a relative of C. Clevelandii Greene but is readily dis-tinguished from that species and allies by its roughened nutlets. Belowthe middle the back of the nutlet is smooth lustrous and somewhat,

mottled. Above the middle the back is roughened by minute wart-liketuberculations or by low sinuous ridges resulting from the confluence ofthe warts. There are 4 ovules and all frequently mature into nutlets.The abaxial nutlet is always present. The scorpioid cymes are solitaryor rarely geminate and are always leafy bracted towards the base.
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Fig. 1. Scan of holotype specimen of Cryptantha wigginsii, Wiggins 5107 (GH 00096301).
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Fig. 2. Images of components of Cryptantha wigginsii holotype specimen (GH 00096301). A-C. Nutlets, in
dorsal, ventral, and lateral views (left to right). D-E. Inflorescence units, showing open corolla (D) and stem and
calyx vestiture (E). F. Fruits, showing calyx and nutlets attached to gynobase.



Fig. 3. Cryptantha wigginsii from mainland USA. A-G. Carlsbad, San Diego Co. A, B. McConnell s.n. (SDSU
19477) voucher. A. Nutlet, in dorsal, ventral, and lateral views (left to right). B. Fruit, with calyx (below) and three
nutlets removed (above). C-F. Simpson 3674 (SDSU 20063) voucher. C. Inflorescence unit, a circinate scorpioid
cyme. D. Flowers, with showy, white corollas, the limb up to 5 mm in diameter. E. Close-up of stem below
inflorescence unit, showing antrorsely appressed and spreading trichomes. F. Nutlet, dorsal view. G. Simpson 3675
(SDSU 20019) voucher, nutlet dorsal view. H. Riverside County population. Boyd 1979 (RSA 407732) voucher,
nutlet dorsal view.
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Table  1.  Locality,  Collector,  Geo-Reference  Data,  Accession  Numbers,  and  Community/
Substrate  for  all  Known  Populations  of  Cryptantha  wigginsii,  Arranged  Chronologically  by
Collection Date. All latitude/longitude data, except that estimated from herbarium label locality information,
were obtained from topographic maps or GPS devices (databases various). All specimens, except the type
collections, were originally identified as other species of Cryptantha. Symbols: T = type collection; H = holotype; 1 =
isotypes; * = latitude/longitude estimated from locality information on herbarium label; ** = Cryptantha
aff. wigginsii.

Population and locality

S-SW from Basin Rd.,
San Diego Co., CA, USA
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Table  1.  Continued.

Population and locality

locality  as  “18  mi.  south  of  Tia  Juana,  gentle
slope  along ocean,  very  rocky,  red-clay  soil.”  The
holotype specimen resides at the Gray Herbarium
(GH  00096301;  Fig.  1),  with  known  isotypes  at
the  herbaria  of  Rancho  Santa  Ana  Botanic
Garden  (RSA  0008263)  and  the  Smithsonian
Institute  (US  00118523).  In  the  protologue
publication  of  Cryptantha  wigginsii  ,  Johnston
(1939) noted:

This  is  probably  a  relative  of  C.  clevelandii
Greene  but  is  readily  distinguished  from  that
species  and  allies  by  its  roughened  nutlets.
Below  the  middle  the  back  of  the  nutlet  is
smooth lustrous and somewhat mottled. Above
the  middle  the  back  is  roughened  by  minute
wart-like  tuberculations  or  by  low  sinuous
ridges  resulting  from  the  confluence  of  the
warts.  There  are  4  ovules  and  all  frequently
mature  into  nutlets.  The  abaxial  nutlet  is
always  present.  The  scorpioid  cymes  are
solitary  or  rarely  geminate  and  are  always
leafy bracted towards the base.

Johnston  described  the  nutlet  number  as
varying  from  1-4,  nutlet  length  as  “ca.  2.1  mm
long.” He described the stem vestiture as sparse,
appressed, falcate, and inconspicuous, and corol-
las  with  a  limb  diameter  of  3-3.5  mm.  (Fig.  2
shows  details  of  the  inflorescence,  flowers,  and
nutlets of the C. wigginsii holotype.) We note that
C.  clevelandii  Greene  (with  two  varieties:  var.
clevelandii  and  var.  florosa  I.M.  Johnston),  which
appears to be the closest relative to C. wigginsii ,
differs  in  having  nutlets  that  are  smooth  and
glossy  throughout,  lacking  any  tuberculations.
From  our  qualitative  observations,  C.  wigginsii

appears to resemble C.  clevelandii  var.  c.  in stem
pubescence, having both appressed and spreading
trichomes,  whereas C.  clevelandii  var.  florosa has
predominantly spreading trichomes. On the other
hand,  C.  wigginsii  resembles  C.  clevelandii  var.
florosa  in  having  a  larger  corolla  limb  width,  a
more inclined calyx,  and a greater nutlet  number
[the  last  described  as  “1-4”  in  C.  wigginsii
(Johnston  1939)],  “(l-2)3-4”  in  C.  clevelandii
var.  florosa,  and  “1-2”  in  C.  clevelandii  var.
clevelandii  (Kelley  et  al.  2012).

Wiggins  (1980),  in  his  Flora  of  Baja  California,
lists  C.  wigginsii  in  the  key  to  Cryptantha  taxa,
indicating  that  the  species  occurs  on  “coastal
slopes  between  Tijuana  and  Ensenada;  endemic
to  B.C.”  But  aside  from  the  original  1931  type
collection,  there  were  no  known  specimens  of
Cryptantha  wigginsii  (BajaFlora  2011;  CCH  2011;
Kartesz  2011;  SEINet  2011),  and  this  taxon  had
been  presumed  extinct.  However,  specimens
collected  at  a  single  site  in  Carlsbad,  San  Diego
Co.,  California  (  McConnell  s.n.,  7  May  2010  (SD,
SDSU);  McConnell  170,  1  Jun  2010  (SD);
McConnell  s.n.,  11  Mar  201  1  (SD,  SDSU)  were
subsequently  identified  as  Cryptantha  wigginsii
(Fig.  3  A,  B;  Table  1).  These  constituted  a  new
county,  state,  and  national  record  for  this  taxon.
These plants  fit  the holotype specimen and John-
ston’s (1939) description. Subsequent field surveys
documented two other populations in the Carlsbad
region  (Fig.  3C-G;  Table  1),  resembling  the  first
population in all respects. However, the corolla of
these and other populations was observed to be up to
5  mm when measured  in  the  field  (e.g..  Fig.  3D),
larger  than what  Johnston reported.  It  should  be
noted  that  corollas  of  Cryptantha  may  shrink
significantly upon drying, and Johnston’s descrip-
tion was based on dried herbarium material.
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Fig. 4. A-G. Cryptantha xvigginsii. A-C. Nutlets, dorsal view, from additional populations in Baja California,
Mexico. A. Marsden 20III92B (SDSU 5460) voucher. B. Moran 30019 (SD 1 10406) voucher. C. Guilliams 1796 (UC
1999566) voucher. D-G. Nutlets, dorsal view, from sites on Santa Catalina Island, Los Angeles Co. D. Fosberg
4934 (POM 368370) voucher. E. Thorne 35850 (SD 69480) voucher. F. Thorne 42470 (RSA 353854) voucher. G.
Simpson 3684 (SDSU 20033) voucher. H. Cryptantha aff. wigginsii, Simpson 3682 (SDSU 20031) voucher, nutlet,
dorsal view. Note more numerous, but less dense, tubercles extending to near nutlet base, base becoming glabrate.
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Carlsbad

RIVERSIDE  CO

• TemeculaSanta  Catalina  I.

SAN  DIEGO  Boyd  1979
CO.  1  May  1986

•Tijuana

\% Rosarito

BAJA
CALIFORNIA

• Ensenada

McConnell  s.n  1  70
1  May  2010,  1  Jun  2010,

11  Mar  2011
Simpson  3673-3675

18  Apr  2012  Wiggins  5107  (TYPE)
2  Apr  1931

Guilliams  1  796
21  Mar  2012Moran  30019

13  Mar  1982
Marsden  20IU92B

20  Mar  1992

Fig. 5. Distribution map of Cryptantha wigginsii on mainland, with nutlet images shown to scale.

A  search  of  specimens  at  RSA-POM,  SD,  SDSU,
and  UC-JEPS  revealed  six  additional  populations
of  this  species  (Figs.  3H,  4A,  B,  D-F;  Table  1),  all
of  which  had  previously  been  identified  as  other
Cryptantha  species,  usually  as  C.  clevelandii.  In
addition,  recent  field  surveys  have  documented
one  additional  population  in  northwestern  Baja
California  (Fig.  4C)  and  two  on  Santa  Catalina
Island  (Fig.  4G,  H;  Table  1).  These  additional
collections have expanded the known range of C.
wigginsii  to  include  a  total  of  four  populations

(including  the  type  locality)  in  northwestern  Baja
California,  one  in  Riverside  Co.,  five  on  Santa
Catalina  Island,  Fos  Angeles  Co.,  and  the  three,
adjacent  populations  in  Carlsbad,  San  Diego  Co.

An  examination  of  fruit  morphology  of  these
specimens  reveals  some  variation  in  nutlet  size,
coloration,  and  (most  importantly)  sculpturing  of
the  known  populations  of  C.  wigginsii.  Nutlets  of
the  mainland  San  Diego  Co.  (Fig.  3A-G)  and
Riverside  Co.  (Fig.  3H)  populations  and  of  the
two  southernmost  populations  in  northwestern



32 MADRONO [Vol. 60

Fig. 6. Distribution map of Cryptantha wigginsii and C. aff. wigginsii (*) on Santa Catalina Island, with nutlet
images shown to scale. Isoclines delimit elvations of 0-200 m (light gray), 20CM100 m (medium gray), and 400-600 m
(dark gray).

Baja  California  (Fig.  4A,  C)  have  the  character-
istic  sculpturing  pattern  of  the  type  specimen
(Fig.  2A-C),  being  smooth  and  glossy  in  the
lower  half  and  densely  tuberculate  in  the  upper
half,  on  both  dorsal  (abaxial)  and  ventral
(adaxial) surfaces. Nutlets of the other population
of  coastal,  northwestern  Baja  California  (Fig.  4B)
are  less  densely  tuberculate  in  the  apical  region.
Those  of  four  of  the  five  Santa  Catalina  Island,
Los Angeles Co. vouchers (Fig. 4D-G) are also less
densely  tuberculate  than  the  type  material,  but
otherwise appear to belong to this species. However,
one  recent  collection  (  Simpson  3682,  SDSU),
found  in  the  same  general  region  as  a  1931

collection (  Fosberg 4934,  POM),  is  quite  different
in  having  nutlets  with  numerous,  but  much  less
dense,  tubercles  extending  to  the  base,  with  the
extreme  basal  region  glabrate  (Fig.  4H).  This
specimen also has a slightly larger calyx, 4—5 mm
long,  as  opposed  to  3-4  mm  long  in  typical  C.
wigginsii.  This  collection,  which  is  in  all  other
respects  like  typical  C.  wigginsii  and  fits  no  other
known species in the genus, we refer to here as C.
aff.  wigginsii.  Further  investigations  will  be
needed  to  determine  if  this  should  be  treated  as
a separate taxon.

Distribution  maps  (Figs.  5,  6)  show  that
almost  all  populations  of  C.  wigginsii  are  near
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the coast, with the exception of the Riverside Co.
voucher. The substrate for five of the nine known
populations of C. wigginsii is a clay soil, described
As  “red  clay  soil,  very  rocky,”  “gabbro  sub-
strate,”  “heavy  clay  soil,”  “heavy  crumbly  clay
soil,”  “dark  gray  sandy  diablo  clay,”  “brownish-
red  rocky  clay  soil,”  “gray-brown  sandy/gravelly
diablo  clay,”  “bare,  clayey  openings,”  “upper
ihargin  of  clayey  vernal  pool,”  or  “adobe  soil.”
The substrates of other populations are described
as  “rocky,  dry,”  “silt,”  “silty  sand,”  “rocky,  tan,
silty  soil,”  or  “gravelly,  brown  silty-sand  soil.”
Two collections lack substrate descriptions.  Thus,
a common substrate appears to be clay, suggest-
ihg  that  C.  wigginsii  may  preferentially  grow  on
clay,  but  other  substrate  types  occur.  The
surrounding  community  type  for  C.  wigginsii,
where  documented,  is  a  “closed  mixed  coastal

succulent  scrub  community,”  “maritime  succu-
lent  scrub,”  or  “coastal  sage  scrub or  opening of
coastal  sage  scrub.”  Elevation  ranges  from  6-
274  m  (20-900  ft);  Table  1.

Cryptantha  wigginsii  can  be  readily  distin-
guished  from  other  members  of  the  genus.  In
recent  keys  to  California  taxa  of  Cryptantha  s.i.
(e.g.,  Simpson  and  Hasenstab  2009;  Kelley  et  al.
2012), C. wigginsii would correspond to the group
with ebracteate flowers and nutlets (at least one)
that  are  rough,  homomorphic,  and with  rounded
margins.  Cryptantha  wigginsii  is  distinctive  and
unique  within  this  group  in  having  nutlets  that
are  basally  smooth  and  apically  tuberculate,
generally  densely  so.  The  rediscovered  species
requires an addition to the key of the Cryptantha
s.l.  of  California  of  Kelley  et  al.  (2012)  as  follows
(abbreviated  with  addition  in  bold):

1, Bracts present; generally annual, generally wider than tall, often rounded to cushion-like; root generally
red-purple, staining

T Bracts generally 0; annual or perennial herb, generally taller than wide (rounded or cushion-like); root
generally not red-purple
7. Biennial to perennial herb; leaves generally basal or tufted; nutlet wide-rounded to obtuse at tip; tip of

attachment scar groove well below nutlet tip
7' Generally annual; leaves generally cauline; nutlet narrow-acute to acuminate at tip; tip of attachment

scar groove ± to nutlet tip
23. Nutlets ± smooth
23' Nutlets, or at least 1, rough

46. At least 1 nutlet with all or part of margin a ± flat rim (occasionally seeming sharp-angled) or wing
46' All nutlets with margin rounded or sharp-angled, not a ± flat rim or wing

55. Nutlets 2—4, dissimilar in 1 fruit, 1 more persistent, >other(s), of similar textures or not
55' Nutlets 1-4, generally of similar persistence, size, texture

Nutlets  basally  smooth,  apically  tuberculate  C.  wigginsii
Nutlet sculpturing uniform at base and apex

Given  that  collections  of  C.  wigginsii  are
known  to  date  from  only  13  populations
(Table  1;  Figs.  5,  6),  despite  our  search  in  major
California  herbaria,  we  conclude  that  this  taxon
is  rare.  An  attempt  in  April  2012  to  find  the
species on Santa Catalina Island was successful in
only  one  of  the  three  localities  known  from
vouchers  (this  population  is  the  morphologically
different  C.  aff.  wigginsii,  cited  earlier),  and  one
new  population  was  located  (Fig.  6).  An  attempt,
also  in  April  2012,  to  re-locate  the  species  in  the
area  known  from  a  voucher  in  Riverside  Co.  was
unsuccessful,  although  it  should  be  pointed  out
this  was  a  relatively  dry  year.  With  regard  to
current  protection,  all  Carlsbad  populations  are
under  management  (Contract  and  Conservation
Easement)  by  the  Center  for  Natural  Fands
Management  (CNFM)  and  can  therefore  be
considered  protected.  However,  two  of  the
Carlsbad  populations  straddle  developed  edge,
and therefore risk extirpation from fuel-clearance
activities,  over-irrigation/seepage,  landscape
dumping,  and erosion,  and will  therefore require
regular  visitation  in  perpetuity  (McConnell  per-
sonal  observation).  The  Riverside  Co.  population
(“Southwestern  Perris  Basin:  Hill  W  of  Skunk
Hollow,”  in  an  unincorporated  area  north  of

Temecula  called  French  Valley)  is  on  land  owned
and  managed  by  CNFM  and  is  protected  in
perpetuity  under  a  Conservation  Easement.
Threats  to  the  Riverside  Co.  population  are
unlikely,  but  can  only  be  assessed  when  and  if
individuals  of  the  population  are  relocated.  The
three  known  populations  at  Santa  Catalina
Island  are  most  likely  protected,  given  they  are
within  the  land  holdings  of  the  Catalina  Island
Conservancy  (2012).  The  conservation  status  of
the  Baja  California  populations  of  C.  wigginsii  is
unknown.  However,  the  two  known  populations
near  Colonet  are  potentially  in  danger,  given  the
proposal  by  the  Mexican  government  for  the
construction  of  a  massive  port  nearby  (Clark
et  al.  2008;  Harper  et  al.  2011).

Additional  populations  of  C.  wigginsii  may  yet
be  discovered  in  Mexico  and  the  United  States,
especially given the now heightened awareness of
this taxon. However, we feel that the rarity of this
species  justifies  listing  in  the  California  Native
Plant  Society  (CNPS)  Inventory  of  Rare  and
Endangered  Plants  (2012),  a  process  underway.
Subject to further field studies in the near future,
C.  wigginsii  may  warrant  listing  at  the  California
state  and/or  federal  level.  Appropriate  measures
should be taken to preserve existing populations
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of this species.  It  is  hoped that future studies will
also  evaluate  the  morphological  variation,  phy-
logenetic  relationships,  and  specificity  of  this
taxon to a clay substrate.

Lastly,  this  discovery  highlights  the  need  for
active collection of  plant  specimens,  their  storage
and maintenance in herbaria, and their continued
study  by  scientific  experts.  Half  of  the  discovered
populations  of  C.  wigginsii  were  identified  from
specimens  in  existing  herbarium  collections,
having  been  mistaken  as  other  species.  This
constitutes  yet  another  example  of  the  Ct  thou-
sands  of  plant  species  undiscovered  in  cup-
boards”  (Bowdler  2010).
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