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Abstracl

the Grab Hemigrapsus oregonensis
in Yaquina Bay Estuary, Oregon:

'fhe Hen;grapr ! oleganenis (Dana, 1851) populadon at Coquille Point in the Yaquina Bay
Estuary was studied from April 1972 to May 1973. The population sex ratio sJightly favored fe-
males (53.3 percent). The sex ratio did not change significantly with tidal height or season The
major rep.oductive season, as determined by the number of egg-beariog females, was from February
to May (maximum brooding in March). Minimum brooding occurred duting October. A regression
model  is  presenred for  csr imar ing fecundi ty.

Introduclion

Hemigrapsut is a widely dis ributed genus of crab, occuring intertidally along the entire
Pacific Rim from Alaska to Chile aod in Japan, the USSR, China Hawaii, and New
Zeatand. Although eleven species have been described within this genus, only wo are
fouod along the Notth American Pacific shores: H. nadus a'nd H. oregonentit. Botlt
range from Alaska ro the Gulf of Califoroia (Schmirt, 1921; Hart, !)68). H. nucl*s is

typically found in rocky outer coost areas with well-aerated, silt-free water. H. oregon'
ensit, itt cootast, is more common in regions with a higher silt load and, in geoeral, is

more typical of a muddy subsratum (\fay, 1!17; MacKay, 1941). Hiatt (1948) has
indicared that io those instances in which these rwo species ovedap, there is usually a

gradation of substrate types frorn a muddy or silty lower region, dorninated by H

oregonentit, to a gravelly, well-draioed upper region iohabited by H. wdas. At Coquille

Point in the Yaquioa Bay Estuary along the ceo[ral Otegon coast, these two sp€cies are

fouod in such an ovedapping disuibuuon.

Methods

The study area at Coquille Point in the Yaquina Bay Esnary (44 37' N. Lat,I24"

04' \7. Long. ) was on the bay side of an abaodoned artificial dike which had been
constructed from dredge spoils. Small gravel, saodstone, aod mudstone covered the

dredge spoils. The substtate texture graded continuously from a fine, water-saturated

mud at the 0 ft ievel to a pea-sized, well-drained gravel at the ) ft level. Interspersed

throughout the subsrrate were numerous shell fragments and large locks measuring

Vz k-3 tt in diameter. The rocks were qr:ite r:niformly slmced from the 1 ft level to

the 5 ft level, but at the 0 ft level the substrate consisted maioly of mud.

The srudy site was marked out in a grid from the 0 ft tidal level ro the 5 ft tidal

level at 1 ft vertical intervals. At each verical foot interval, lines were extended hori-
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zortally alotg the beach for 1) ft. A rod was placed to mark a subplot corner every
3 ft along the horizontal lines. Thus, the toul sample area contaioed 25 subplots; with
5 ar each ddal height. Each of the subplots had an area of about I rrr-r- Each month
during the spring ridal cycle a complete population census was akeo in one subplot
at each tidal height. All crabs vrere hand-capturei, sexed, determined if berried, measured,
and returned to the same subplot frorn which they were captured. Sarnplirg efficiency
vras estimated to be greater than 90 percent as fewer than 10 observed crabs per month
escalxd capture. Measurements od maximum carapace width were mkeo with an Almk-
vist excaliper and relrcrted !o the fleal:est one-hundredrh of a centimeter_

Resulls and Discussion
The upper two tidal inervals (3-4 fr ard.4-5 ft) supported rhe moot crabs (716 and
713, respectively). The 1-2 ft tidal interval supported dre fewesr oahs (220). Al-
though the majoriry of crabs were found in the upper regioru, no appalenr major sea-
sonal vertical population shift occutred (Fig. 1). Non-seasonal movements did occur.
In cocrparing the numbet o,f crabs preseot in dte 1-4 ft interval tron May 1972 to
August 1972, large fluctualions were noted, suggesting a highly motrile adult population.

The frequency distribution of male and female crabs (Fig 2) showed no size class
differences bewreen the sexes. The mean cafapace width of females was, however,
slightly less than for males (1.44 cm and 1.51 cm, respectively; p(.05). The
percentage of females in mo,ntlrly samples indicated that rhe sex rario (53.1 percent
females) was biased io favor of the females (p<.01). There did not appear ro be
any significant temporal variation about the mean sex ratio, indicating thar the pop-
ulation sex ntio was fairly stable throughout dre year. The percenrage of females at
each tidal height interval ( Fig. 3) was more variable. The sex ntio appeared slightly
biased in favor of females at the highet two ridal intervals. The percenrage of females
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Figure 1. Total number oI crabs collected monthly at each tidal heighr interval at Coquille poitrt
in.the Yaquina Bay Estuary, Oregrn. from May 1972 through May 1!71. Dotted iines
indicate estimated numbers of crabs.
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Fieure 2. Hisrosram of number of malc a.nd female crab,s ifl each ca.raPa.e width size class duting'- 
the period ApriL 1972 rhrough M^y 19'7) ar Coquille Point. Size class interual is 0'05 cm'
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lrcm the 3-1 ft tidal interval appeated to decline throughout rhe study, and the per-

cenrage of females in the 4-5 ft interval appeared to increase (Fig. 3). Regression

lines fitted to the data could not be showo to have a sloPe differiog from zero ( p )
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.0)), indicadng a stable lnpularion sex ratio rhroughout rhe year at each tidal height
interval.

The percentage of berried (ovigerous) females during rhe yea"r (Fig. 4) shonved
a peak population reproductive effor during rhe late wimer and spring months. The
maximum percetage of berried females ar any monthly interval (March I9j3) was
only about 33 percent of the female po,pulation. The mioimum (1.4 percent) was
during October. That some berried females vrere found each month indicared that
the population was not syncfuonized for a major reprotluctive effort; rather, it exhibited
a lowJwel contiouous yea.tly production which pealed in March. FaJl months ( Sep-
tember, October, November) were periods of little or no brooding at all tidal heights,
The main reproductive period for this populatio[ q/as from February through May
(maximum in March - 32.8 percent of females). The percentage of berried females
at each ridal height refleced rhe populatioo trend, iodicaring that there were no differ-
ences in reproductive seasoos at rhe variqus tidal levels.
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Figure 4. Percentage of ierrid, female Hemigrapr&s oreganenrit at Coquille Point from April

l9'/2 throWh May 1973. The minimum size oI egg-bcarine females was 0.86 cm. nll
Iemale crabs smalter thao this vrete not considered to be poientially reproducrive female
adults and were not included in the percenrage calculations.

This is not the same brooding period that Kmrdsen (1964) foLrnd in Puget Sound,
Washington, propulations. He found.ha. oogenesis occurred duriog a period of de-
creasiog temperaure ( October to February). Increasing day length did not appear
m regulate garnetic producdon. Decreasing warer remlrrarure seemed to be a cue
for early gametogenesis. Howwer, a problem not resolved by Knudsen was rhe cue
for the initiation of gamerogenesis for a second bro,od class (70 percent of females).
This second period of gametogenesis corresponded to risiog warer tempratures in
Puget Sound. If Knudsen's assumptioos are co!!ect, then gametogenesis ocorred twice
yearly in the Puget Sound population, once in the fall and vrinrer on a decreasing
temperaftrre cycle afld again in late winter and spring on a rising temperature cycle.

Kuris (1971, 1978) reponed that maximum brooding io H. oregoneuis trotn
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BoCega Bay, California, occutrecl from November through February (first brooding

pcriod: 65 percent of fcrnales) aod from June through Auliust (second brooding

period: 43 perceflt of females). S'ummer brooding occurred in both California and

\fashingtoo populations. In Puget Souod, howevet, no I'inter brooding occurred'

Egg depcsition fitst crccutred in February, laPidly iocreased in March, and peaked

io May (first brooding Feriod: 90 pelceot of fen.rales) A second brooding petiod

(70 percent of females) occurred during August. The Yaquina Bay popuiatioo had

a singLe maximun brooding periocl (March) I'hich corresponded with neither the

Boclega Bay nor the Puget Souod populations.

Io Yaquina Bay, surface watet telnPeraolre increased from Decen-rber to April A

iarge drop in tempetature (13' to 8" C) occurred froin September to l)ecember' These

findings sugresterl that decreasing temPerature in the fall may also be a cue for gameto-

genesis in Yaquina Bay crabs just as Knudsen fouod decreasing watel temperature to

be a cr,e in Puget Sound populations. The results showecl that in Yaquina Bay only

about 3l percent of the females of reproductive size (086 crrr and laiger ) wete gravid

ar any oric rime. ln additioo, oniy ooe n-rajor brood occurred during the year' These data

suggest that the bay populetion was either a) not v'e[l synchronized as a population

for one short period of maximal reproductive effort per year, b) not well adaptecl to

the environmental challeoges of the bay, ot c) both. In the Yaquina Bay Estuary, rhe

salinity regime does oot remain as s@ble as it does in Puget Sound or along the outer

coast areas. Aftet large rains on the Yaquina Bay n'atershed, freshw:rter ruooff mry

lower the selinity rc near 0-5 "/,,,. ALthough 17. oregonentfu is euryhalioe and can tol-

erate 0')/,,,) (tap water) for 20 h (tow, 1970), nothing is koown about the effects

of lo$, salinity influx on garnetogenesis lt is s rsPected' however, that lorv salinity or

fluccrating salinity duting periods of gametogenesis or brooding adverscly affects re-

pro,1.,ctive succcss. In other habitats to the soutll and north of Yaquina Bay, brooding

p"r.".,ug", are nearly 100 perceot (Boolootian et 41 , 1959; Knudseo, 1964) ' I suspect,

iherefore, th.t Yaquina Bay is a marginal habitat for H. orcgrtnentis in n'hich maximun

reproduction does no occur.

A n-reasure of female fecuodity was established by regressiog carapace n'idth of

brcxrding femates with the number of eggs brooded for females in various size cLasses

A ljnear telationship (r - 0.9018) was estabiished for females from 1.04 to 203 cm

in carapace width. A regressiorr model was establishecl from rvhich the number ot

broo,lcj eggs could be estimated if a female's carapace rvjdth rvere known The model is:

Y , number of eggs brouded '

r - 0.9018
-1.0529 X L01 + (11341X 104) ( caraEece rvith in cm)

constaot : -5.6811

variable coefficient - 10.435f

An estimate of the average egg ptoduction per female was about 10,000 eggs''fenrale

per yeat (assuming a single brooding cycle per female per year) Thus, an average

;f a;out 270,000 eggs /mr \\'ere produced at the collecrion site each year' Since it ap-

pearecl that thele $'as a large population turnover each year and since thete wes a

?airly stable a<1uit population, it was estimated that for abou! evety 5000 eggs produced '

one rvoulcl suryive lo becon-re an aclulr' The adjusted egg mormlity txfe ftr maintlrn d
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stable populatioo was estimated to be 99.98 percent. Feouodity of the average (1.44

cm) female crab did not vaf,y greatly {ron sil.rilar sized crabs frorn Bodega Bay (about

8000 eggs,/brood ) (Kuris, 1971). A smaller percentage of females reproduce in
Yaquina Bay thao in Bodega Bay. Those few females that do reproduce in Yaquina
Bay appear to produce the same brood size per crab as in Bodega Bay.

Total densities of population vary dramatically. Outer coast populations have densities
of up to 500/m2 (Lovr, 1970). The maximum density found in Yaquioa Bay u'as
about 20 crabs/m', iodicating that Yaquina Bay may be a marginal habitat not only
{or reproductive success but also in supporting large numbers of adults.

Summary and Conclusions

The Hemigrap.ru oregonel?rh population at Coquille Point in the Yaquina Bay Estuary
was verricnlly stlatified. The 1-2 ft verticai interval had an average of 7.89 crahs m'?,
the 2-3 ft interval 11.84 crabs,/m2, the 3-4 tt ir.tel.val 20.9 crabs/nl2, and the 4-5 ft
interval 19.73 crabs,/m2. Carapace width versus frequency hisrograms indicatcd oo
obvious size classes. Average female catapace width ( 1.,14 cm) was slightly smaller
thao average male carapace width ( 1.51 cm). The population sex ratio was slightly biased
in favor of females (53.3 perceot). No oL'vio'us segregation of sexes occurred by tidal
height during the study. Brooding fernales were fouod each month during the study.
The maio reproductive period was February through May (ma-:<imum in March - J2.8
perceot). September through December was the peliod of fewest gravid females. The
percentage of berried females at each tidal height followed the same treod: fall minimum
bronding and spring maximum brooding. The minimum size of reproducing females
was found to be 0.86 cm carapace width. A regtession equation between carapace
width and number of btooded eggs was established as a measule of fecundity:

Y( +brooded eggs ) : -1.0J2! X I01 + (1.3344 X 104) ( carapace
width io cm).
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