
UNUSUAL MORPHOLOGY OF A SPECIMEN OF Thysa noes sa spi ni fe ra
HOLMES, 1900 (CRUSTACEA: EUPHAUSIACEA) AT THE OREGON

COAST, USA

Mor fo lo gía sin gu lar de un es pe ci men de
Thysa noes sa spi ni fe ra Hol mes 1900
(CRUSTACEA: EUPHAUSIACEA) en la cos -
ta de Ore gon, USA

RESUMEN. Se in for ma de un in di vi duo
del eu fáu si do Thysa noes sa spi ni fe ra Hol mes
1900 con mor fo lo gía sin gu lar, re co lec ta do en
la cos ta de Ore gon, EUA (Ju nio 2001). Este es 
un ju ve nil con una mar ca da va ria ción de la
mor fo lo gía des cri ta ori gi nal men te pa ra ju ve ni -
les y adul tos, da da la au sen cia de ros tro y la
pre sen cia de una pe que ña qui lla di ri gi da ha cia 
ade lan te en la par te su pe rior del ca pa ra zón.
Se de fi ne la di fe ren cia en tre la va ria bi li dad
mor fo ló gi ca in tra es pe cí fi ca a ni vel (1) po bla -
cio nal (eco fe no ti po) y (2) va ria bi li dad in di vi -
dual co mo par te de un gra dien te na tu ral de la
mor fo lo gía de los or ga nis mos de una mis ma
po bla ción. Se con si de ra im pro ba ble que es te
es pé ci men sea una nue va es pe cie de eu fáu si -
do; se propone que se tra ta de un ca so ex tre -
mo de va ria bi li dad in di vi dual de T. spi ni fe ra o
un hí bri do de T. spi ni fe ra y Eup hau sia pa ci fi ca
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The eup hau siid Thysa noes sa spi ni fe ra
Hol mes, 1900 is a ne ri tic spe cies (krill) dis tri -
bu ted ex clu si vely along the eas tern North Pa -
ci fic from the sout heas tern Be ring Sea to Ca li -

for nia. Ho we ver, du ring cold years (win ter and
spring) its dis tri bu tion can ex tend as far south
as mid-Ba ja Ca li for nia Pe nin su la (Brin ton,
1962). In this re gion T. spi ni fe ra co-do mi na te
in abun dan ce with Eup hau sia pa ci fi ca (Gó -
mez-Gu tié rrez et al., 2005). 

A ma le spe ci men of an eup hau siid (15.7
mm to tal length) with unu sual morp ho logy was 
co llec ted du ring Ju ne 2001 with a MOCNESS
net du ring a Noert heast Pa ci fic Long Term
Obser va tion Pro gram (LTOP) crui se (Fig. 1a).
This spe ci men did not ha ve a pro mi nent pe tas -
ma or re pro duc ti ve cha rac te ris tics. The re fo re,
we con clu de it was in a ju ve ni le sta ge. It had
the uni que morp ho lo gi cal fea tu re of a small
keel on the dor sal part of the ca ra pa ce di rec -
ted for ward, a trait not re gis te red in any des cri -
bed eup hau siid spe cies (Fig. 1b,c). Addi tio -
nally, the spe ci men fea tu res three heavy dor -
sal back ward-di rec ted spi nes in the fourth,
fifth, and sixth seg ments, no la te ral ca ra pa ce
spi ne, and an oval eye sha pe. The se co rres -
pond with the ori gi nal des crip tion of ju ve ni le T.
spi ni fe ra (10.5 mm - 19.8 mm to tal length)
(Sum mers, 1993) and is si mi lar to adults (20
mm to 38 mm to tal length), ex cept that in
adults the eyes are al most sphe ri cal (Hol mes,
1900) (Fig. 1b,d). Ho we ver this spe ci men
lacks the typi cal na rrow trian gu lar, long, and
very acu te ros trum cha rac te ris tic of T. spi ni fe -
ra. Be cau se the body sha pe is mo re slen der
than in a typi cal T. spi ni fe ra ju ve ni le and lacks
a ros trum, re sem bling a ju ve ni le E. pa ci fi ca
(Fig. 1f), ori gi nally we though it was a hybrid of
T. spi ni fe ra and E. pa ci fi ca (Fig. 1a-f). The eye
is oval, re sem bling the eye of a T. spi ni fe ra ju -
ve ni le sta ge (Fig. 2a, b), and is dis tinct from
the usual sphe ri cal eye of adults of T. spi ni fe ra
and ju ve ni les and adults of E. pa ci fi ca (Fig. 2c,
d). 

Di gi tal pic tu res of the spe ci men we re sent 
to Edward Brin ton and Annie Town send
(Scripps Insti tu tion Ocea no graphy, USA) and
they both agree on it as an unu sual ju ve ni le of
T. spi ni fe ra. Although the spe ci men has  com -
ple tely dif fe rent morp ho lo gi cal cha rac te ris tics
from T. spi ni fe ra or any ot her Thysa noes sa
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known spe cies (Ne mo to, 1966; Ba ker et al.,
1990) and has a few cha rac te ris tics si mi lar to
E. pa ci fi ca, it is un li kely that it is a new spe cies
since the lar ge (bi-weekly) sam pling ef forts in

the re gion fo llo wing the New port Hydro grap hic 
li ne from 1970-1972 (Gó mez-Gu tié rrez et al.,
2005) and 1996-2002 (Fein berg & Pe ter son,
2003), and the Ca li for nia Coo pe ra ti ve Fis he -
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Fi gu re 1. Thysa noes sa spi ni fe ra (Hol mes, 1900) a,b) ju ve ni le with unu sual morp ho logy; c) de tail of the
small for ward di rec ted dor sal keel on the ca ra pa ce; d) typi cal ju ve ni le morp ho logy, mo di fied from Sum mers
(1993); e) typi cal adult morp ho logy, and f) typi cal morp ho logy of Eup hau sia pa ci fi ca ju ve ni le mo di fied from
Brin ton et al. (1999). 



ries Inves ti ga tion (CalCOFI) program 
(1959-2003) (Brin ton & Town send, 2003) ha -
ve not re por ted any ot her si mi lar spe ci men.  

Dis sec tion of the spe ci men re vea led no
pa ra si tes and its ap pea ran ce is that of a
healthy ani mal even with its unu sual small keel 
on the ca ra pa ce. 

A spe cies may ha ve a ran ge of ecop he -
noty pe va ria bi lity, per haps re flec ting the ge -
noty pe di ver sity. He re, we des cri be morp ho lo -
gi cal va ria bi lity bet ween (1) po pu la tions of the
sa me spe cies, bet ter known as ecop he noty -
pes (Brin ton, 1962), and (2) among in di vi duals
of the sa me po pu la tion as a na tu ral gra dient of  
morp ho lo gi cal cha rac te ris tic of va lua ble or
non-va lua ble ta xo no mic purpose. 

Brin ton (1962, 1975) es ta blis hed the con -
cept of ecop he noty pes (or ra ces) in eup hau -
siids, in which a spe cies pos sess a wi de-ran ge 
of morp ho lo gi cal va ria bi lity re cog ni zed in se -
ve ral po pu la tions as so cia ted with en vi ron men -
tal gra dients among dis tinct wa ter mas ses.
Thus, the re is a con cu rren ce of morp ho lo gi -
cally in ter me dia te spe ci mens with geo grap hi -
cally in ter me dia te ha bi tats. The best exam ple
is Stylo chei ron af fi ne Han sen 1910 with fi ve
eco-phe noty pes in the Pa ci fic Ocean as so cia -
ted to dif fe rent wa ter mas ses (Brin ton, 1962).
Anot her exam ple is Stylo chei ron lon gi cor ne

G.O. Sars 1883 with three ecop he noty pes
(short, long, and the Indian Ocean forms), but
in this ca se dis tri bu tion ran ges strongly over -
lap bet ween the short and long forms, the re fo -
re with less ob vious as so cia tion to wa ter mas -
ses (Brin ton, 1962, 1975). T. spi ni fe ra has a
re la ti vely res tric ted dis tri bu tion ran ge in the
ne ri tic re gion of the Eas tern North Pa ci fic
(Brin ton, 1962), thus it is un li kely that this spe -
cies distributes in dis tinct wa ter mas ses that
has led to evo lu tion of dis tinct ecop he noty pes,
as ob ser ved in spe cies with lar ge dis tri bu tion
ran ges (cos mo po li tan or cir cum tro pi cal). 

Other spe cies of Eup hau sia cea seem to
ha ve high morp ho lo gi cal va ria bi lity when lo cal
po pu la tions are exa mi ned or even when spe ci -
mens co llec ted in the sa me sam ple are exa mi -
ned (i.e., in tra po pu la tion in di vi dual va ria bi lity).
Han sen (1911) re por ted “re mar ka ble va ria -
tion” in Eup hau sia dio me deae Ortmann, 1894, 
in di ca ting that so me ti mes unu sual forms of the 
typi cal morp ho logy oc cur. Se ve ral spe cies ha -
ve con si de ra ble va ria bi lity in cha rac ters con si -
de red of ta xo no mic uti lity in ot her spe cies,
such as  the length and sha pe of the ros trum
(Ba ker et al., 1990). Po pu la tions ha ve morp -
ho lo gi cal gra dients as part of the com plex pro -
cess of spe cia tion.  We can not spe ci fi cally ex -
plain the abe rrant cha rac ters seen he re, but
the lack of the ros trum may be the ex tre me in

                               UNUSUAL SPECIMEN OF Thysa noes sa spi ni fe ra 67

Fi gu re 2. Thysa noes sa spi ni fe ra ros trum (upper and la te ral view) and eye morp ho logy. a) ju ve ni le with unu sual mor- 
pho logy; b) typi cal ju ve ni le, mo di fied from Sum mers (1993); c) typi cal adult morp ho logy. d) Eup hau sia pa ci fi ca ju ve -
ni le ros trum. All pho to graphs are from spe ci mens co llec ted at Ore gon. 



the na tu ral gra dient of length of ros trum of the
spe ci mens in the po pu la tion. An ar gu ment
against this hypot he sis is that T. spi ni fe ra has
not shown a con ti nuum gra dient of ros trum
length, par tially sup por ting the T. spi ni fe ra - E.
pa ci fi ca hybrid hypot he sis. Wi lliam son & Ri ce
(1996) and Wi lliam son (2006) pro po sed that
hybri di za tion may oc cur in zoo plank to nic crus -
ta ceans to ex plain the lar val trans fer and
abrupt lar val me ta morp ho ses. From a prac ti -
cal point of view, we pro po se that in di vi duals of 
T. spi ni fe ra could al so lack the typi cal pro mi -
nent ros trum and/or pos sess a small keel abo -
ve the cep ha lot ho rax. 

Con si de ring that the Order Eup hau sia -
cea in clu des only 86 ta xo no mic va lid spe cies
(Ba ker et al., 1990; Brin ton et al., 1999), the
des crip tion of a new spe cies should re pre sent
a no ta ble dis co very in the know led ge of the se
ho lo plank to nic ma ri ne crus ta ceans. Ho we ver,
morp ho logy va ria bi lity of any spe cies wit hin its
po pu la tion is a ru le rat her than an ex cep tion as 
a na tu ral gra dient of phe noty pic ex pres sion of
the spe cies or po ten tial hybri di za tion of dis tinct 
spe cies. Hybrids should be ex tre mely ra re due 
to pre-cygo tic (pe tasm spe ci fic form) and
post-cygo tic me cha nisms to pre vent such
events. Thus, in re gu lar stu dies of eup hau siid
dis tri bu tion and abun dan ce com mongly many
spe ci mens can not be ea sily as sig ned to a spe -
cies le vel be cau se they pos sess morp ho lo gi -
cal dif fe ren ces com pa red to the ori gi nal des -
crip tions. It is re le vant to pu blish such morp ho -
lo gi cal ano ma lies be cau se they are fre quently
ob via ted, un pu blis hed, and/or simply con si de -
red as non-iden ti fied spe ci mens in pu blis hed
ar ti cles providing litt le pro gress in the know -
led ge of na tu ral phe noty pic va ria bi lity of the
eup hau siids. We are awa re that the pro por tion 
of “non iden ti fied spe ci mens” has a high co rre -
la tion with ta xo no mic ex pe rien ce of the re sear -
chers in char ge of the iden ti fi ca tion of eup hau -
siids spe cies. Ho we ver, if re sear chers ta ke in -
to ac count the na tu ral morp ho lo gi cal va ria bi lity 
of any eup hau siids spe cies, it will allow pre ci -
se iden ti fi ca tion of their dis tri bu tion ran ge with
zoo geo grap hic, eco lo gi cal, and/or evo lu tio -
nary sig ni fi can ce. Fu tu re stu dies should com -
pa re the DNA se quen ces of spe ci mens with
typi cal and unu sual morp ho lo gies to test whet -
her they are in di vi duals of the sa me spe cies or

hybrids of spe cies with over lap ping dis tri bu -
tion ran ge. Our spe ci men was pre ser ved in
for ma li ne pre ven ting us from per for ming a
DNA analy sis. Cu rrently this is fea si ble since
se ve ral re search groups ha ve de ve lo ped DNA 
co de bars for dif fe rent eup hau siid spe cies
world-wi de (Buc klin et al., 2007). 
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