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Identification of Invertebrates

from Turtle Stomach Samples

Sample Description (Remarks)

@1 My Brachidontes crebristriatus (approx. 100)
b T Simocarcinus simplex (one)

GB-4 FFS Cerithiidas (micromolluscs, 2); pteropod shells, empty
P e movtoly (blue green algal mat)

GB-6 W . Ko invertebrates (algae, cloth fragments, thread, magnetic
Mid way wortaliTy  fapa)

GB-24 /s /7 [ls "AFE Unidentified tissue

GB-334/, »» /5 4"  Chondrosia chucalla de Laubenfels, 1936 (fresh)

GR-38 Vs, :""";Ei’;;'_'- : C. chucalla (partially digested; plant material present)

GB-41 'V2o/23 V/% Kameohe C. chuecalla (fresh)

GB-101 “/¢5/28 Tﬂ C. chucalla (partially digested)

OB-112 E © €. cluealla (partially digested)

GB-114 :*_,-;? fa e i.-:-:. ‘ Spongia oceania (7) see remarks

GB-115 Y/ /74 e luwe Mo invertebrates (uridentified algae)

GB-116 %5 /75 ¥slltws  Unidentified tissue (algal fragments)

G132 Yrpg Bl C. chucalla (partially digested)

GB-139 °/s5 /75 P=l°w1° Unidentified tissue

GB-140 °/r5 /78 k'.__':|!.:._ S5 €. chuealla (partially digested)

OooME | 1 plece unidentified zoanthid coelenterate (Palythoa 7)

Remarks
Sponges

Chondrosia chucalla de Laubenfels, 1936
Syn. Chondrosia collectrix Lendenfeld, 1888, (nec. C. collectrix Schmidt, 1870.)

This sponge was described by Lendenfeld from Australia in 1888, but the
gspecific name he gave it, collectrix, had earlier been used by Schmidt in 1870
for a different species in the same genus. To correct this nomenclatural over-
lap, de Laubenfels (1936) gave this species its present specific name, chucalla.

de Laubenfels (18951) recorded this species as camon in tide pools at
Halape, Island of of Hawaii. It also appears to be common around Oabhm.



This sponge is unusual in that it lacks both mineral spicules, or
a spongin fiber network. Its consistency is derived from a gel of "non-
living colloidal material" (de Laubenfels, 1851). Perhaps this lack
of spicules and fiber mestwork make this a more palatable (and the gel
may make it more mutritious) item than other sponges.

Spongia oceania de Laubenfels, 1850

The spongin meshwork of this species iz present, but most of the material
surrounding this meshwork is algal. It is not clear whether this represents
g spongin meshwork which had (in nature) been overgrown by algae, or a partially
digested sponge mixed with algae in the turtles stomach. Probably the former
is the case, as the algae seems more intimately associated with the meshwork
than mixing would allow. Thus this would not really count as ingestion of this
species of sponge.

Mollusc

Brachidontes crebristriatus

A small mussel (family Mytilidae) which grows in beds both intertidally
and subtidally. Often intermixed with algae.

Crustaces

Simocarcimis simplex
A camon deccrator crab (famlly Majidae) usually found among algae on
reef flats and subtidally. Noted as being a slow moving specles,
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m July 29 1985 an Olive Ridley turtle was collected by one of the

authors (GHE). ’ LA
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o

Boticable among the algal fouling were many epifaunal orgasims
which appeared quite different from those usually found on green and
hewksbill turtles. Scrapings from the head were collected and forwarded
to the second author (WIC), Sorting this collection ylelded many

specimens of the caprellid amphipod Caprella andreae Mayer, 1890, (syn-

onymys with C. acutifrons forma andreae Mayer, 1890). As characterised
by McCain, 1968, this species differs from the closely related C. penantis
Leach, 1814 (syn. C. acutifrons Latreille, 1816) by the inflated peduncle
of antenna one in adult males and convex palms with medial paired grasping
spines on the propodus of pereopods 5-7.

This collection included all growth stages, juveniles of several
sizes, as well as reproductive females and adult males, This fact,
coupled with the presence of typilcal oceanic fouling indicated that the
caprellid population had been resident on the turtle for some time and
did not result from recent inshore fouling, According to McCain (1968),
C. andreae is usually found on floating objects such as "driftwood,
buoys and plants" and has been recovered from fouling on sea-turtles

——{Thalagsochelys and Chelonia) from the Atlantic and Mediterranean,

Although HcCain (1968) cites collections from the western and north
Pacific (Japan, Korea, "between Tokyo and Homolulu", 439N, I_SEEH} there
appear to be no records of this species from the tropical Pacific. 1In
contrast, the C. penantis is listed as the most common caprellid in

Hawail (as C. acutifrons in Edmondson and Mansfield, 1948), the most



abundant caprellid in Japan (Arimoto, 1976), and the most common caprellid
along the east coast of the United States (McCain, 1968). Arimoto
(1976) includes C. acutifrons forma andreae Mayer, 1890 within the
synonymy of C. pemantis Leach 1814, apparently disagreeing with McCain's
(1968) elevation of this form to full species rank, However, the presence
of this collection material morphologically identical to gpecimens from
the Atlantic and the Mediterrean and distinguishable from the commonly
collected C. penantis of Hawaiian inshore waters, argues that C. andreae
represents a unlque entity. Of the twenty forms of C. acutifrons which
Mayer (1890, 1903) described, four (imeluding C. andreae) have been
raised to species rank distinct from C. penantis Leach, 1814, but the
status of the remaining sixteen forms remains uncertain (McCain 1968).
It seems likely that many of these forms would be full species if examined
more closely. The characteristic differences found separating C. andreae
from C. penantis are unlikely to result from the kind of variation in
body development described by Bynum (1980) for C. penantis.

The presence of an epifaunal species tied to open ocean fouling,
and absent on inshore fouling is not uncommon. If L. andrese is restricted
to open-ocean floating objects it habltat specificity would be similar
to that of the gooseneck barnacles (Lepas spp.) which are abundant on

such surfaces but absent from inshore fouling., The commensal gammaridean

amphipod, Eyanhefijtnrtuggg, is even more restricted, having been collected

only from turtle fouling. The wide ranging migration habits of turtles,
as exemplified by this particular specimen, and the abundance of float-
ing substrate in the open ocean assure wide distributions for such

specles,



A closer examination of epifaunal collections frem off-shore fouling
collected in Hawaii and the tropical Pacific should offer some insight
into the true abundanice of C, andreae in this area, This would allow us
to judge whether this species is a typieal, yet rarely recognized,
component of mld-Pacific open-ocean fouling or an accidental record of

what 18 normally a temperate ocean gpecies,
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University of Hawaii at Manoa
B-IV-TS

MEMORAMDLIM

To: G. H. Balazs, HIMB
From: W. J. Cocke, Zoology Dept.

I am returning some specimens of Hyachelia
tort which I have identified. There are
iﬂtﬂ ﬁ#ﬂﬂﬁfl and 2503, with data as indicated
on the labels. These are preserved in 70% isopropyl
alcohol.

I still have one lot of approximately 9

specimens, all apparently collected at the same time,

the collection data for which is missing. All
that is available is a faded strip of masking tape
around a screw top vial., It is labelled with our:

mmber TEO010HA/3b, but no other writing on the tape.

Could yvou please provide me with the information
on this lot, so I can label this lot properly, and
divide specimens for B.F. Bishop Museun, and
our facility. This lot is the only one with males,
fermles and juveniles together.

I hope these specimens are of interest to you,
and that they will prove useful in your research,

If you need to contact me, please phone either
o48-8617, or 254-4461 and leave a message if I am
not in.

Thank you for the opportunity to examine these
mterestiug amphipods, and I hope to see more the
interesting material you so often provide.

&)oha, 5
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REFORT ON SAMPLES RELATING TO TURTLE BIOLOGY

TO: George Balazs, Hl'l'n'[_B :

FROM: William J. Cocke /4

SAMPLES: MCOMB I, MCOME 2, misc. skin barnacle

Sample: "MCOMB I, 5/78, G. Balazs"

Location: ?

Date: 5/78

Species: 1) Isaurus elongatus Verrill, 1928 Percentage of sample:
2} @idmtifi&d siphonaceous alga " a

3] Misc. unid. algae 7 1

Sample:  "MOOMBE 4, 5/78, G. Balazs"
Location: 7
Date: 5/78

[

Species: 1) Isaurus elongatus Verrill, 1928 Percentage of sample:

2}~ Sarpassum sp(p). et o
3)  siphonacecus algae as in MOOMB 1 i i

4)  Unid. algae and debris o L

Sample: "skin barnacle, 28X77, HIMB stranded turtle, front 1imb, G, Bala
Location: Coconut Island, Kaneohe Bay, Oahu, Hawaii
Date: 28%77

Species: 1)  Stephanolepas muricata Fischer, 1886 1 specimen

.Séé’.?j 76

20%
75%
5%

30%
15%

5%
50%

zsl F



SIMMARY
The compostition of the first two samples indicates a shallow or

intertidal reef (probably fairly exposed) origin for this material.

Tsaurus elongatus is & zoanthid coelenterate (Anthozoa, Zoantharia) related

to Palythoa and Zoanthus., All of this group are usually found in open

areas with fairly good water motion., Isaurus is not as common around Oahu
as either Palythoa or Zoanthus, both of which are very common on the
disturbed reefs of Kaneche Bay. Palythoa produces a toxin, "palytoxin"

originially isolated from Palythoa toxica, the "limu-make-o-Hana" well

lnown in the recent history of HIMB. No toxicity has been reported for
Isaurus. But this may be because it is not as common, and do one has
looked for it.

The skin barnacle seems to be the rare Stephanolepas muricata, but

the speciment evidently sat for some time in strong formalin, and is fairly
well decalcified. The impression of the wall plates is left in the tissue,
and coupled with the structure of the moutparts which have hﬁen dissected
and mounted the identification is reasomably secure.

- T would like to keep the Isaurus (my dissertation is on zoanthids), and
I have taken the liberty of donating the barnacle znd the slide to the
NOSC Processing Center for permanent reference, Please advise about the

disposition of the other material.

SUBMITTED: 19-IX-78




Samples to Bill Cooke listed as containing
animal material by Dennis Russell

September 1978

Sample no. description and 1 by D. Russell
GE-1 pelecypod, worm tubes

GB-4 animal 3%

GB=6 animal 3E

GB=24 : animal material 103

GB=33 animal 10%

GBE-38 animal 13X

GB-41 animal (black colonial tunicates) 33
GR-101 animal 5F

GE-112 animgl? 82

GE-114 animal material? 50T

‘GB-115 animal 5Z

GE=116 animal 10X

GB-132 animal (black) 5%

GB-139 animal (black) 253

GE=140 animal (black) 10X



University of Hawaii at Manoa

‘Hawaii Inslitute of Marine Biology
PO Box 1348 » Coconnt Island » Kaneohe, Hawaii 268744-1348
Cable Address: UNIHAW

Mr. George Balazs

MMFS - Southwest Lab. 19 JUN 1985
2570 Dole St.

Honolulu, HI, 96822

Dear George,

I have examined the material from your collection "36 om HAWKSBILL
10/15/84 Anterior Stomach". It consists of nine (9) specimens (mostly
intact carapaces) of the megalops (last larval) stage of a brachyuran
crab, plus fragmentary {claws, limbs, tigsus) material.

The specimens are identical to those described as Megalops alpha by
Edmondson (1949) . Crabs of this type had occcagionally been erronecus
degcribed as adult species, but they are ungquestionably larval forms of a
common spacies (judging by their cited abundances). Megalops of this type
have been described as monolepoid forms, and other monolepoid megalops
have been associated with species in the genus Coypode, the ghozt crabs of
sandy beaches.

Frobably these specimens represent the megalops stage of one of the
commahy Ooypode ghost crabs (although other geners or even families can not
be ruled cut at this stage). The megalops stage iz adapted for the tran-
sition from free-floating larval pelagic life to the ambulatory benthic
adult crab. Most similar cocllecticns came from beaches with a Faw from
fish quts. As such, this form was most likely found in nearshore waters
arcund the lslands rather than on the high seas. If further ressarch
reveals a definite link to an adult form I will let you know.

The material has been returned separately. Thanks for the opportunity
to examine these interesting specimens. Please feel free to contact me
with any other such unigue samples.

.FI.J.I.'.!]'I.a,

Zz

j¥liam J. Cooke, Fh.D.
gaarch Affiliate

-

raf: Edmondson, C. H., 1949,
Some Brachyuran Megalopa.
Occ. Papers B. P. Bishop Museum 19: 233-246.

WiCimeold

AN EQUAL OPPORTUNITY EMPLOYER



TO: George Balazs, HIMB &gl’?
FROM: William J. Cooke, Zoology Dept. 1 9 1IN oan Léﬁ LA

(PR R ]

SUBJECT: Identification of Invertebrates Incidental to Turt
Studies.

Enclosed are two tables 1isting the invertebrate material identified
from the samples you submitted to me. The first table lists the material
by sample number, and includes all samples. The second table 1ists the
material by phylum and includes only samples with significant material.
Your original sheet with the sample descriptions is also 1ncluded.

Tha material has been repacked im the original vials and box. Let
me know when vou want the material returned. If any of the material is
to be permanently retained, i.e., barnacles, amphipods, etc., these
should be placed in permanent containers (vials within taped bottles) and
complete collection data should be added to waterproof labels within the
vials. With the collection data you supplied, it would be inappropriate
for me to attempt to curate this material.

Thanks for the opportunity to examine this material, and I hope the

information is interesting and useful.



TABLE 1

Sample # Material Identification Remarks

GE-149 stomach coritents unid. debris

GB-328 Amphipod 2 Hyachelia tortugae Barnard, 1967
GE-331A - algal debris

GB-331B Black sponge Chondrosia chucalla de Laubenfels ,1936
GB-332 white tissue tunic of unid. solitary tunicate
GB-333 " d tunic of unid. solitary tunicate
GB=334 - - unid. flatworm

GB-408 barnacles in mouth Mo barnacles found Apparently old infestation

GB-415 amphipod 2 Hyachelia tortugae Barnard, 1967
GE-419 Formaminifera several dead Amphisorus hemiprichii
GB-422 ovoid brown pellets unid. pellets (not fecal pellets)
GE-423 B :: iy unid. pellets (not fecal pellets)
GB-427 ovoid pellets unid. pellets (not fecal pellets)
GB-428 round worm - Not found
GB-430 ;gz:gﬂg:$3;§5 several dead;ﬂl_hamgrichiiut -
GB-444 round worms several unid. nematodes

GB-501 colonial animal - Not found
GB-502 colonial animal - Not found

GB-503  colonial animal Chondrosia chucalla de Laubenfels, 1936

GB-504 black colonial animals " "

GB_ EDE I L} 1} n "



Sample #
GB-506A
GE-506E
GB-522
GB-606
GE-607
GB-609
3295
2995
3280
6666
2335

Material

silicate sponge

n i

"round worms

=

amphipod K

amphipod
[

= AL

barnacles

pressad spec.

Hote 1

TABLE I (continued)
Identification Remarks
Halichondria (?) sp. See note 1.

Halichondria (?) sp. L "

= Mot found
Cast of barnacle
Codium (7)

Dictyosphaeria (7)

1 Hyachelia tortugae Barnard, 1967 P

1 H. tortugae Barnard, 1967

36 Stephanolepas muricata Fischer, 1886 juveniles

. . fustir
Lumbrineridae, species unid.

Brachidontes crebristriatus (Conrad, 1837) '~

Vellela vellela Linnaeus, 1758

The spicules of this sponge do not seem to match any species in

Titerature I have available.

Based on gross appearence, and the spicules,

it seems most 1ike a Halichondria. If this continues to be a significant

diet item, perhaps it would be worth a more thorough examination, or enlisting

the services of a sponge specialist.
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The purpose of Coastal Oceanography and Clima-
tdogy Mews (COCN) is to provide timely disseming-
iop of information concerningenvironmental events
esearch activities in U5, coastal waters. We
will pablish brief articles describing recent events and
ursual phenomena, Also, announcements of cruises,
meetings, and investigations will be posted. Since Uhe
emphasis ks on timely reporting of early results, cheer-
vations older than six months will nob be aceepled
unbess they are used as a basis for comparison with
more recant sbservations. The newsleller is not a sulb-
ghitute for publication in professional journals or
presses, COCH is nof copyrighted, and any reference to
material printed in the newsletter must be approved by
the guthar.

Editors:
\""'Mertmtngham. Mational Marine Fisheries Service
H. Perry Jeffries, Univeraity of Rhode [slard

Technical Editor:
Elisabeth Keiffer

Publizhed by:
Center for Oeean Management Studies
University of Rhode Island, Kingston, RI (2881

John Knagss, Chaoirman, Executive Board
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» Cold January Water Kills Florida Faona

* Small Croaker Year Class Predicted for 1081

= Shifts in Northeastern Larval Fish Populations
» (cean Disposal Symposium Call for Pepers

» Data Boases Akd Tsunami Research

Environmental Events

Warm Water Intrusions off California
Linked wimeleﬂﬂ Strandings

An extensive siranding of the pelagic coelenterate Velella
{"By the wind sailor™) was observed along the shoreline near
Seripps Institulion of Oceanography during the first days of
April 1881, Densities were on the order of 3000 organisms per
meter of beach, Mean length was about 1 em; and probably less
than 1% of the stranded organizma was lopger than 3 em (L.
Haury, pers. comm. ). Velella is ot & common resldent of the
southern California nearshore area, It is usually found further
affshore in truly eeeanic waters (J_A. Mce(Gowan, pers. comm, 1,
In the past, however, strandings have been reported on Southern
California beaches (e.g. May 1967 and April 1972; in Cheng,
1975), and it i cccasionally abundant in some regions of the
California Corrent.

Coincidentally with the WVelella stranding unuosoal tem-
perature and chlorophyll-like pigment distributions were ob-
served in satellite imagery at the Secripps Remote
Facility, Figure 1 shows an enbanced infrared satellite image of
the Southern California region, en area of about 280 km
on a side, on the evening of April 5, 1981, It shows a warm waler
intrugion § to 10 km wide (darker gray tones indicabe warm
temperatores ) reaching the cosst in a reglon extending from La
Jolla to about 30 km northward. Sea surface temperatures with-
in the intrusion are about 18°C; outsbde the intrusion they are
about 15°C, Sen surface ture gradients of 0.3-0.4°C/km
deHmlethehmnd:r!m Figure 2 shows a processed image of

like pigment boundaries in the Southern California
reghon, covering an area of about 210 km on a side at noon on
April 4, 1981, Data were obdained by the Coastal Zone Color
Scanner of the NIMBUS-7 spacecralt. Images on figures 1 and 2
are not regisiered to the same coordinate system and have
different spatial resolutions.

The data for the pigment boundaries in Figure 2 were
collected about thirty hours before the data for the thermal
of Figure 1. Figure 2 shows, however, a8 narrow, 5 km
wide, low chlorophyll-like pbgmmm:ahnwnudarher
wmrmmwmmmuuhﬂum
and extending coastally to the north, Despite the approximately
thirty-hour difference between the data collection time for the



Figure 1. Magnified and enhanced infrared image of the
Southern Califormia region received at the Scripps Remote
Sensing Facility on the evening of April 5, 1981, from the Ad-
vanced Very High Resolution Radiomeler of the NDAAS
spacecraft. Image is about 250 km on a side (scale reference:
large islands in middle of image are each about 33 km long).

two images, the tongue in Figure 2 shows a similar spatial
pattern to the warm water intrusion in Figure 1. The Velella
stranding seems to have been associated with the observed
coastal poean features of both images. These nearshore feabures
appear to be o weakening extension of an offshore, warmer
waler mass, The processed visible-band image in Figure 2
shows a considerahle amount of fine stroctore. Howover, these
pigment patterns do not always appear to be directly related to
the spatial thermal siruciures,

During the month of March 1580, a similar warm water core
was detected with simultaneous satellite and shiphoard ob-
servations slightly farther to the south and offshore. The
shipboard measurements showed that salinity was high in this
area, and that anchovy unexpectedly avoided this region during
the peak of the spawning (Lasker, Pelaez, and Laurs, 1980,
Also, results from satellite imagery analysis corresponding to
the Fall 1980 and Winter 1980-81 for the coast of California
showed & nerrow and shiggish California current, and a per-
gistent southern warm water influence in the Southern
California region throughout the period. Strengthening of the
Californka current and onset of more or less persistent cool
waber conditions in the Point Conception ares was apparently
delayed by almost 8 month in 1881, &% compared Lo 1980, This
delay seemed to resull in a reduced ability of the cool water
masses of norihern origin to displace the warm, more saline
waters during this time of year,

When this note was written, R/YV David Starr Jordan
(Mational Oceanic and Atmospheric Administration/MNational
Marine Flsheries Service) and BV New Horlzon (Scripps In-
stitution of Oeceanography) were sampling & broad region
covering the area of inberest during monthly cruises of the 1981
CalCOFI program. Delalled comparizons of in situ and satellite

Figure 2. Magnified, enhaneed, processed image of chiorophyll-
like pigment ocean structure of the Soothern California region
received at the Scripps Remote Sensing Facility about noon
April 4, 1081, from the Coastal Zone Color Scanner of the
MIMBUS-T spacecrall. Image i5 about 210 km on a side.

data will be performed when shipboard data become available
o explore possible relationships between the imagery, ship-
board creanographic measurements, and the Velella siranding,
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Disappearance of Soft Coral
in Narragansett Bay

Soft coral, Alevonium digitetum, i normally an abundant
member of boreal rock bottom communities to 389°N (Gosner
1971), Since 1988 we have observed and photogeaphed a
perennial population of both young and old colonies in our shwdy
area at Fort Wetherill, east passage, Narragansett Bay, Rhode
Istund (41.5°N). In this area Aleyonium frequently occurred in
concentrations of 50-100 colonies=m® at depths greaier than 10 m
on flat, rocky substrates. At Fort Wetherill, the populations
have consisted of many thousands of colonies and covered



of defense, vet has survived
for humdreds of millions of

vears ezzsentially unchanged.
Ie Conglomerates of simple

cells, each kind with a

L ]
-\1 | ‘B patterns, has no nervous
I I bl( el svstem amd no apparent means

specialized task to do, sponges

W
i draw in water through pores
] in their skin. Tnside the
b sponges, whiplike flagella
propel the nutrient-laden

an animal that cannot move water through labyrinths of
around, possesses neither canils and chambers. The
heart, lungs, nor brain, sponges then expel the water

exhibits no complex behavior from vents, or oscula—




each of the island’s districts, many of the men
wearing white turbans, which signified that
they had visited Mecca. A huge painted dove
hung behind the rostrum, and the head of the
government delegation, Rear Adm. Romulo
Espaldon, wore a bright floral garland
around his neck.

Admiral Espaldon took the fioor to hear
grievances. An old man, a refugee from the
fighting, said he wizhed to return to his home,
Espaldon pointed to the bocal military com-
mander and said, “Colonel, you will arrange
for him to go to his original abode." Another
man complained that federal funds due his
community had not vet arrived, and Ezpal-
don called the local commissioner in charge
to the platform. When the man made excuses
about the funds not vet armiving through
channels, Espaldon steode to the microphone
and thundered, “Vou, commissioner, will go
to Manila yourself and get the funds!” The
audience applauded.

It was an impressive display of on-the-spol
problem solving. Later, riding back to Zam-
boanga on a patrol boat, I asked the admiral
about It. "The rebels who are still in the
mountains are watching to 2ee what we do,”
he zaid. “The President has appointed Muzlim
judges, mayors, governors. The government
iz building irrigation systems, roads, schools.
I this area within a vear's time there will be
no major fghting"

I Minds Ave Won, Do Hearts Follow?

Moros T talked with seemed less sanguine.
In Zamboanga I met a rebel who had accept-
ed government amnesty. He showed me an
ugly scar on his chest, the souvenir of one of
his numerous battles with government troops,
“The fighting will go on” he said "“The
Muslims want Mindanao back again.”

After I left Mindanao, geologic forces ex-
ercised their own influence on the future of
the rebellion. Last August a catachsmic carth-
guake struck the Moro heartland north and
east of Zamboanga. The quake shattered
homes, hotels, and office buildings in the city
of Cotabato. Twenty-foot waves raced across

the Moro Gulf, wiping out entire coastal vil-
lages. The quake left 8,000 dead and 175,000
homeless, Mearly all of the victima wers
Muslims, Surveving the damage, President
Marcos speculated that the disaster might
end the rebellion.

Perhaps. Certainly the quake would have
had little effect on guerrillas in mountain
strangholds. What will count is how effective-
bv the government helps the Muoros to re-

build their communitioz and thetr s
What Kind of Future Awaits?

Today the Philippines iz going through a
difficult period of readjustment. Sadly, true
democtacy seems further away than ever.
Marcos is firmly in contral, and zome of his
programs are genuinely progressive, but he
haz achieved order dearly, at the cost of
personal freedom.

Aware of the new realities of power in the
FPacific, the Philippine Government has estab-
lizhed diplomatic ties with mainland China,
and has demanded that the United States
meet stiff new terms to keep Clark Air Hase
and Subic Bay Maval Base, its big military
installations on Luzon.

In the past Filipinog have looked on the
U. 5 az something of a big brother, and
Americans  there have enjoved privileges
amounting almost to honorary citizenship,
But nationalism has been steadily growing,
and it is reflected in some of Manila's news-
paper columns, which snipe at the U5
incessantly,

Vet what anti-American feeling I encoun-
tered seemed only a veneer; everywhere [
found the old warmth still surfacing in small
ways, As I iraveled around the country, young
children in zmall villages zometimes grinned
at the sight of my Caucasian face, thrust up
their fingers in & V and shouted, "Victory,
Joe!™ It was their recognition of our alliance in
g war they were far too young to remember.

Today the Filipines' struggle is more subtle,
the enemy harder to identify, and Americans
can do little to help. One can simply wish
them good luck. And—Victory, Joe! O

Man of the “Wild South,” & bunter on Mindanao returns with his bait after
failing to ensnare other fowl for fomd and breeding. Viewed as the Philippine
equivalent of America’s (0d West, Mindanao offers resources, land, and hope to

the overpopulated, overexploited north,

|



the holes at the tips of little
chimney-pot sponges (below)
decorating a coral head near
Roatan Island off the
Caribbean coast of Honduras

Sponges inhabit all the
world's eceans and many
froshwater streams, ponds,
and lakes. Though they live
anchored to one spot, the
animals prove themselves
tough competitors in the
arena of survival

Many marine species,
especially those from tropical
waters, are virtually immune

o bacterial infection and
attack from predators, In Lests
at the University of Southern
California, reef-dwelling fish
avoided them and died when
force-fed bits of sponge.

A Yale University scientist
was surprised to discover that
a dead Caribbean sponge
immersed in frezh water
resisted bacterial decay for
more than five years.

The study of these antibintic
mechanizms has now proven
valuable in fighting human
illmesses.

PHOTOGRAPHS
BY

DAVID
DOUBILET
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EAUTY AND THE BLOD,
Elegant in color and
-:]I.‘:-\-;L_:I'I. Cd-l.!l.!}'ﬁpnh_g:n:

plicifeva iright) from the Bay
Islands of Honduras contrasts
with pale, pudpy Geodia
ibelow), found clinging

to a wall of & cave on Virgin
Gorda in the British

Virgin Islands (lefit),

The 5,000 known species of
sponges span an incredible
range of sizes and colors:
small az beans or giants six
feet or more in height: subtle

TETE LWE-NOE (M&HT | B MEALS w00 (hiani

pastels or blazing reds, vellows,
and blues

They all cling tenaciously to
life. In the sea a broken piece
of sponge will attach itself to
coral and continue its existence.
Even sponge cells squeszed
through a fine silk cloth will
regroup to function again

Jid
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Consider the spornge

i [AFTHAORIS (ABOAT), FRITIEF V1831w [DLAMDSE, AFFRCEmANTLY LE BELN UFL-SIL

TREVEYDE OF CAMOUF LAGE,
Phntn]kucpur. exberior decorator,
the sponge is a good neighbor
to fellow creatures. Carrving a
Verongula sponge (abowve), a crab
conceals itself from predators. Bear
legs hold the sponge on its back.

A red encrusting sponge (left) covers
a limestone tube occupied by an armow
blemny. A former resident, perhaps a
marine worm, built the tube,

In the spiny embrace of a wandering
britthe star, Cliona delitrix (facing page)
offers permanent residence and even
room service bo 2oores of beige anemones.
These anemones, zoanthids, probably
benefit from the nutrients in the water
swirling into the sponge’s red pores.
Inside the sponge, freeloading crustaceans
forage for table scraps.
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ETERMINED MINER with a
chemical drill, Clisng lempa
bores into rock, coral, or

shell by releasing a substance that
dizzolves imestone. On the surface
the sponge appears to be merely a
veneer of red tssue left); a
resident amphipod peers from one
of its vents.

But underneath, lampa patiently
tunnels away. Here (above) advance
squads of excavating cells, seen in
the zhape of a sea horse and as Little
brown dots, break through to the
inside of a barmacle’s shell. The
sponge may destroy its host, but
thereby recyeles calcium to the sea.

Lanmpa also has an unusual means
of renewing isell—swith tiny pods
of mutrients and cellz called
gemmules. If exposed to sun and
air, the sponge itself will die. But
when awash again, the gemmules can
open and form a new sponge.

Within a lespa-encrusted
mollusk shell, split by a chizel, the
egglike gemmules (right) surround
one of the sponge’s many canals.
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~JIANT XESTOSPONGIA, a barrel sponge =
feet tall, clings to tl de of a reef
A Boatan Island (left). In additi
their extraordinary powers of reg

barrel sponge releases a cloud of
srm (below), relving on the current to Carry

it to other sponges of the same 2pecies.
Some sponges exhibit both male and female

characterist at the same time; others have
been observed to change their sex from

month to month; still others maintain constant
sexnal identities.




OMDUCTORS with
. multiple batons,
4 cleaner shrimp on

the rim of a Feronguls
pipanien wave antennae
to attract fish. Groom-and-
clean specialists, the shrimp
scavenge tiny food particles
from the fish and trim away
their dizeazed or injured
tissue. A cleaner shrimp
once even snipped a
blister from the finger of
i scientist diver,

Another species of
shrimp actually lives inside
i deep-sea sponge. Entering
the sponge a3 a larva, the
shrimp soon grows too
large to escape and spends
the rest of s life inside,
dining on the sponge’s Aesh

Happily the aponge
manages o regenerate
tizzue faster than its
boarder consumes it

Mearly transparent, a
triplefin fish blends with
the shiny mucus of Mycale
(lower right). The mucus
is thought to help the
sponge repel pore-clogring
sediment. Callvspongia
Sallax (helow), one of the
Caribbean's most colorful
sponges, branches out
from a bed of coral.
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SED BY ANCIENT
Lireeks and Romans
as mops, paintbrushes,

and padding for armor,

sponges find industrial use

today as polishers.
Bonanza harvesis littered

the Sponge Exchange (above)
at Tarpon Springs, Florida, in
the 1920', but red tides, killer
fungi, foreign competition,
and the synthetic sponge
combined to squeeze the life
out of the industry,

5 e -
CEABTTESY GALLOIRARIS TANILY

Omly a handful of divers
still roam the seafloor out of
Tarpon Springs seeking
sponges (facing page). A
worker (helow) sorts them in
the warchouse of one of the
twio chief remaining buyers,

Consider the sporgs






NDERSEA WERECKS
create new worlds for
marine life to colonize.

The zkeleton of the Bhone,
a steamer that sank in a
hurticane off Salt Island in
the British Virgin Islands
i 1867, is home to dozens
of sponges, which share

the housing development
with corals, algae, and
other organisms. The most
promrinent tenant is Verongio
Jistnlaris, the cluster of tube
sponges at rght.

Humble animals with a
tormidable biochemistry,
sponges have made significant
contributions to medicine
Mumerous substances with
antibiotic properties have been
discovered, and research on
the Caribbean's Tethva crypin
bed to the synthesiz of a
compound that doctors now
use to combat leukemia. [

TEXT BY
MICHAEL E. LONG
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writer assigned to do an article on

Cairo set out to report on that city's
movie industry, which furnishes a steady
stream of films to the Arabic-speaking world.
He journeyed to an obscure desert location
south of the Egyptian capital where a his-
torical drama was being filmed. Across the
durmves charged the present-day version of a
seventh-century hero’s army. Thousands of
extras poured toward the cameras, acimitars
waving and mouths ascream, In the horde, the
astonished writer recopnized a familiar face—
that of his colleague Thomas J. Abercrombie,

Tom, who came to the Geographic in 1936
from the Milwaukee Jowmal, has made a
career of thuz blending into, and brilliantly
interpreting, the world’s far places—includ-
ing Nepal, Cambodia, Easter Island, Ant-
arctica—and particularly the Middle East.
His Geographic coverage of this vital sector
of the world began in 1957 with an assign-
ment in Lebanon. Since then, Tom has cov-
ered Muslim lands from Morocco to Afghan-
istan. He so immersed himself in Arab culture
that in 1963, in the Saudi Arahian city of
Jidda, he was received into the Muslim faith.
Twice he has made the pilgrimage to Mecca
and Medina and as a result bears the honored
title of Haj Omar.

Tom's artiztry with a camera haz won him
many prizes. Im 1954 he was named MNews-
paper Photographer of the Year. In 1939, his
previous yvear's work, including photographs
taken during a winter at the South Pole,
made him Magazine Photographer of the
Year. He was the first person ever bo receive
both of these Mational Press Photographers
Association awards.

All of Tom's skills, both with notebook and
camera, have been brought to bear in fash-
ioning his perceptive article on Egypt today
—a pivotal country in the volatile Middle
East—which begins on page 312, For millen-
niums history has lain over Egypt like a hard
crust, and below it the lives of countless
fellahin have proceeded in the immemorial
wavs of illiteracy and poverty and want.

As Tom reports, Egypt may now be catch-
ing up to its past, on its way to closing one of
the world's widest generation gaps.

AERF KT rsiirir

ﬂ. FEW YEARS AGO, a Geographic
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EGYPT: TWO PERSPECTIVES

i-Legacy of a Dazzling Past 243
The everpday Uves aof king and commoner
alike survive in the magnificent ant gleaned
from arcient Egypt’s tombs and femples.

Text by Alice J. Hall.

1n-0Omens for a Better
Tomorrow 312

Thomas J. Abercrombie finds promising
signs—burgeoning techaclogy, prafitable

ail strikes, and realistic leadership-—in the
“changeless” world beside the Nile.

Afloat on the Untamed Buffalo 344
Harvey Arden threads imestone blyffs and
Ozark hills to discover the favor of an earlier
age wlong America’s first national river.
Photographs by Mair Bradley.

Better Days Elude an

Old Friend 360

After three decades, the U, 5 -sponsaored
Republic of the Phillppines finds democracy
eroding in a srengele with corvipilon and
rebellion. By Don Mozer and Briece Dale.

v
Consider the Sponge ... 30z :
Survivel rricks of this primivive Ufe form intrigwe
binlegivts and challenge medical researchers,
Photographs by David Dowkiler. Text by
Mickoel E. Long.

“1 Will Fight No More

Forever” 4o

Chief Joseph's poignant words still echo along
the path of the Nex Perces” 1877 retreat.
Wiltiam Allvert Allard refraces fhe memory-
stained route across the UL 5, Northwest.

COVER: Gralden immorial, tiee boy-Ging
Twiankhamun gazes acrpss the centuries In this
funeral mosk from vhe Egvptian Musewm in
Cairo {pages 293-31 1. Photegraph by Lee
Baltin for the Metrapolitan Musennr of Art,
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TENTACLE
TALES

BY ROGER A CARAS

How dengerous is wildlife to man? Roger Caras, one of America’s most
popular writers on wildlife, has sifted through the tangle of truth, hearsay and
superstition to separate the facts from the fiction. In thia firet extract from his
book Dangerous fo AMan, he tums his attention to the fear-inspiring tentacles
of the octopus and sguid '

Ifanyone is really intent on creating an animal
horror slory, and wishes to launch hkis tale
from a familiar point, be can do oo better than
use the octopus and squid, Wonderfully mos-
bid tnles about thess mollusces watlowl exter-
mitl shells have been drifling around for cen-
turies, Becouse these incredible stories have
olien been ffered as personal norrabives
lepeids have grown o absoliely monstrous
proportions. This ancient race of animals has
mspired an almost impenetrable fog of ignor-
ance and misinformation which mivals even

‘||.'|i].|.|.'|.'l|‘||.'|!:I'I'l;I|E, VETHANONS auu!'p.n.

Perhaps no single aspect of the octopus”
SPpERNITOE EIves Mise 0 MOre Conversation
than size. Prople always ask, when the subjzct
of the animal is raised. ‘How big do they
growT" The size ranges from approximaiely
two inches (Ot arfaresoens bo thirty-five
feel [(Deraprs honghonpensisl that i by
micasuring the diameter of the animal’s eight
arma stredched equally in all directions o form
a circle like the spokes of a wheel, The latter
form, the presently known giant of the group.
seems Lo peach maxemum size in Alaskan
witers andd in waters off Washingron State. [L
must be pointed out that even a thirty-five-
fool specimen, and that & being generous. is
ahout 1641 Tchs arms.

Ctopuses, ke squids, are active hunting
unimils, Specimens establish terrivonies, and
cither chase away or eat intruders, They can
mave with considerable speed by jetting water
from an adjustable siphon, dowd the water
aroinad them with theirink. change colourioa
degree and with a speed that puts the legen-
dary chimeleon 1o shame, and hold on with a
tenncity that is nothing short of aswounding,
once they take hold with their suckers —
adjustnble discs that line the inner surface of
their arms. Thess deviess consistola muscular
membrane with u thick rim. The centre #ces
somewhat like & piston and & controlled by
the animal with delicate precision,

Uetopuses can squecse themselves through
any hole or crevice Large enough 1o admit their
hurd, parmotlike beak, walk on their arms,
hang suspended in midwater, jet arounsd with
fine control, or lie patiently for hours waiting
for their prey. They are stubborn, tenacions,
efficienily predatory animals of considerable
CONMEC importance o man. In many paris
of the world Lthey are fished for as food along
with other cephalopods (squids are moee sig-
nifbcant a8 a food source, owever | The mngs
of the various octopus species is global. [have
sten them in coral formation: asride the
equator, and once sal watching & newly caught
specimen acclimatiss uself b an squarum in
& hiology laboratory B40miles from the South
Pole. it had besn faken only hours before
ihrough a hole in ses ice several Feed thick, o
few hundred yards off frigid Ross Island.
They range into Arctic waters a well,

s any ociopus dangerous to man? Only
under special circumstances. A man in & boat
i almos assuredly safe from them as long as
he leaves the octopus in the water. Aftacks on
boals by cephaloposls appear to have been

A giant squid, stranded ln Norway in
1854 (left ), measured almost 3 feet
long, and others twice this length are
recorded. This species — the kraken’ —
is the largest invertebrate apart from

ke rdrmemd 1Ml =



made by squid, not octopus, even though the
latber apimal, being better known, has been
accused. A manin the water, ifattdcked. condd
be placed at considerable disndvantnge, par-
ticularly if the attack occurred near a solid
anchor point. In midwater, the ociopus might
have & great deal of wouble evercoming a
well-set up. well-orpanised man, Skin divers
from Washington regularly catch the largest
known oclopuses with their bare hands, a5 &
kmd of sport!

Frark Lane, in Kingdom af the Octopns,
prwes Ehess Dpuredt o o wulsl'-lﬂg 0

pounds can be held below the surface by a pull
of nbout 10 pounds, if he dossn’t struggle, A
medium-steed oclopus can exceed that pall
severil fimes over. IF 2 man were grabbed
firmly by an octopus that was achored equally
Frrrrl'-. to & solid foundation, he might be held
down long g engugh 1o drown, Certainly, if the
FILAR Wil incxpcﬁ::nrrd in the water and pan
icked, the octopus might very well have an
advantage. |1 is 0 reasonable assumption
but only that —that this has happened on rare
Docasons. [1is certainly not a commaon occur-
renge, and must be kooked upon as n freak
accident involving a very large and par.
cularly determined animal, and a very weak
and inept person. A diver inpdvertenily in-
truding into a cave lairmight trigger an altack,
particularly with a sexually excited animal
thatcould mistake an arm orleg for a potential
mitte’s member.

Omnoe engaged, an octopus frequently. but
not always, tends 1o |tHIIE on. As capable 4
prn:d.m:-r:u. the octopus is. however, it energy
15 expended on practical prey hke crustacenns
and molluses. The actopus has many enemies
in the e — even the large oclopuses ore
n:g_ula;]('.- attacked by mory eels, sharks, and
some of the toodhed whales — and are wory of
large animals approsching them. Faced with
anylhing as formidable as 8 man. the eclopus
i5 generally shy and retining, To characterise it
as an enemy of mun (at least any of the species
presently known )iz absurd, Man i ceriainly
an enemy of the octopus (he collecs millions
every year for food ). but the converse i rarely
LFise.

Frunk Lane researched a number of cases
of attack and came ta the conclusion that there
5 oocasiongl danger to man. In 1940 in
Poverty Bay, New Zealand. a Maori lad was
grabbed by a thirly-sis-inch speamen, and
was unable to free himself Friends saved him
i bime. Duning World War L a parion was
taking & group of boys on an outing along the
Wictoria const of Australia. An octopus leff the
wader and attacked the parson, rapidly encir-
climg him with its arms. [t was apparently o
mood-sized animal and i ook the combined
efforts of severul tesnage boys 10 rescue the
man. Since octopuses are accasionally report-
ed leaving the water 1o attnck shore- |:Iw|:|_|u'|_r_-
rats, this may not be as strange as it sounds,
Just how far from the witer they will go, or
how lomg they will stay out. is nod clear. There
are other accouns. as well, of atlacks on men
that would appear to be reliable. but they are
few in number, and the circumstances under
which they allegedly ook place are generally
open o gueston, 50 much obvicus nonsenss
has been written — and belweved, and repeat-
ed. and belreved again — that there is the
equally unscientific emplation 1o ignore all
SBOTIES ONE ENCOUn{ers.

Uinder no circumstances does any eclopus
srangle or crush anything 1o death with iis
arms. s arms are for hnlding :hir|__|15._ W hien
hontimg. it holds victioms while i@ enls, or first
adminsters a venomous bite. Some oc-
topuses, af least. are venomous. Thedr poster-
ior salivary gland produces a glycoprotein of
T ETHE T e f.'c:-'mp]t::l.l:'.- This substance par-
al'l.u:-s their prey and enables thear chilinouws
beaks to dismember and devour thear meal
without struggle. The venom apparently in-
hibits respiration, Tesis on laboratory animals
reveal it e quite polent, and 1L1E EA0WR that
itcan affect man

The bite of the octopus usually consmts of
1w emall punciun wounds, The beak is nos
particularly dangerous, although a pood-sized
animal & capable of giving a predty good bite,
When venom is involved. a local burning sen-
sation will be the fiest syenprom. There may be
an anbeoagulant constituent in the vesom,
snce profuse Beeding has been reporied o
number of frmes. [ill.'l.-::-pus hites are relatively
rare, ond reactions o the vesom bevond that
of purely local discomfort, rarer still, Bui there
are gnses thot do demand owr aftenin,

On Seprember 18, 1954 twenly-one-year-
old Kirke Dvson-Holland. an Australian skin
diver. was killed by the bue of o siv-fnch
actepoy, He and his diving companion. Jobn
Bavlis, were coming ashore mear Porl Darwin
when Baylis saw the bittle blue creature. He
caught it, played with i allowing it w crawl
over his arms and tore, and losed oo
Dnimn=Hollandd, o quite natural thing for a
diver to do. Detopuses, it seems, ore rarely lefi
i peace by energetic young enthuwsiasis ool
for a day in coasial warers, The animal
evidently hung on 10 Dyvson-Hollands arm or
shoulder for a moment. then crawled across in
the middle of his back before dropping off
inta the water. The men came ashore without
further regard for the creature which made off
in fypical fashion the momend it hit the water,

Mo snoner had the twa men come up on the
beach when Dyson-Holland complained of o

dry sensation in his mowth, and difficsly jn
swallowing, Baylis snid he noticed a small
punciure wound and trickle of klood on his
companion’s back where the ociopus had
lodged briefly. The afflicted man rapidly
hecnme violently ill. He vomited. began 1o
lose musculnr coordination, and finally ool-
||Ij'hi|'!|.‘| Hewascarried to a carand rushed foar
mides o & Dorwin hospitel mucermg, ‘i was
the e ectopus’. He lost conscigusness dur-
ing the hrief but Frantic run Ffor medical help.
H'. the time they got W wwa he had urned

hiue feyanrsis) and fis breathing could no

fonger be detecied. Adrenalin and an ron
lung Failed 1w help. Withowt rallving, he died
fifteen minutes after being placed mn the re-
spirator. Less than two hours after handling &
sxanch oclopus, e was dead. The species has
not been positively identified, It was probably
an ameal vanopsly known as  Oevopur
rieciiess of Hapalochleans orarulasa— the
litcle Blug-ringed ociopus

Hevay was Kirke Dyvson-Holland killed? 1t
first appeared & of e might have been par-
ticularly susceptible 1o foreign profeins, since
Ise did have & history of asthma and one al-
lergy cun indicite the presence of others,
Subsequent w0 his death three other young
e were micde very sericusly ill by the bite of
whit was then and is new believed w be the
same species. Then, on June 21, 1967, James
Ward become the second verified death from
the bite of the hirtle Mueringed octopus. We
know voung Ward was in good condition
since e had been indwcted ingo the Australian

The common ectopus (below ) has up
toa lkfoot span in the warm waters
of the Mediterranean, [t does not
deliberately attack humans, bat will
grab hold of them out'of curiosdiy.
The livtle blue-ringed octopus
{opposite)is the most venomous of
all seropuses. Though its span is

only Ginches, it contains enough
venodmn fo kil several people
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paah-pooh the whole thing right up the end of
the last century, when it finally became emin-
ently clear that they dud exist. Archirearhis
came intoe being officially. and is the genus
now used to define the animals popularly
known by the old Nomse name of %kraken’
Giiant squid, true giants, do exist, and are o
the everyday squid what the [10-foct blue
whale is to the common dolphin. Thirly to
sixty=food specimens have been taken. and the
LK rmum szee they may reach 18 nol known.
They a r b0 he nocturnal crapiures of the
deep coasial shelves, The fact that they have
been occasionally iroublesome when en-
countered during the day may indicate thal
only sick and disoriented specimens come up
to the surface when the sun is high. Mothing
like & definiive answer cxists.

A pentleman from West Mystic, Connec.
ticut, kindly supplied this quote from the
Mysnic Press, dated Tuly 31, 1874;

SCHOONER SUNK BY A SQUID
Pearl, 150 tons, James Flovd,
master, with a crew of six, was o
sunk by fmﬂ squid in Lat M.
lmg.hz& E.on May 10th. 1874. The
sinking was witnessed and reported by
m r sleamier Stnathoven bound

_ to Madras, Pasengers
first noted & farge brownish mass lyin
o lllt&nlfar;l:bm'ﬂm!hnumnurms
the schoomer, which was becnlmed two
or three miles away. Someone on the
schooner fired 2 rifle ut the object and it
begin o move toward the schooner
and squeczed on board belwesn the
fore and mainmast. pulling the vessel
over and sinking it Tt body was as thick
a5 the schoomer and about half as

with a train that appeared 1o be 100 feet
long. The sieamer put out boats and
pic&dupﬂwnﬂhemw:mrimiugin
the water. The other member of the
crew wns crushed between e mast und
one of the creature’s tentacies, which
were as thick as a barrel

TThes story of the dsaster of the Pagrl has
becn guoted innumermble fimes. 1L has been
favourite of the sea-monster set. Any attempt
to really evaluate it & virtunlly hopeless. Wit-
BCSaes aware 1Hwns trueand we are siuck with
what they had 1o say. Either we accept the
notion that squids exceed 100feet in length, or
we don't. Since the burder of the Pearl i
known to have been |50 wons, there are cal-
culateons of a swl that rn'i_|_.|;J1I be made o
determine what pull would have besn neoas-
gary 1o poll her over, However, unknown fac-
tors hike the weight and disiribytion of cargo.
skill of the skipper, direction of sail in relation
1 the prevailing wind, velocity of the wind
(slight, ar best, since the Pearl was reportediy
becalmed ). amount of ballast being carried,
and amount of water in the bilges would tend
1" make these calculations about as speciila-
Live a8 vourown good guess!

The Pearl wasn't the only vessel reputed or
reporied 10 have encountered these giants of
the cephalopod tribe. Captain Haley, a har-
poaner on the bast of the old wooden whalers,
the Charles W, Morgar, wrote in his Hibale
funr of seeing & squid 300 fect long! He
Judged ks length by comparing it 1o the vessel
on which he was sailing, Carl C) Cutler, the
gentleman who supplied the report on the
Fenn, 15 o relative of Captain Halev's and
refers to him o a sober and trustworthy man,
Captain Haley reported thal the monster was
accompanied by 1o smaller squids, each
about 150 feet long. Cutler, as a boy in the
ninetics, keew & good many old whalemen,
Fe reports there was a  general accepiance
among them of the existence of these gianis,
The French steam dispacch boat A fecion met
and unsuccsssfully altempied o capiure one
in 1861, This latter reporied incident, how-
ever, involved a specimen very much smaller
than |50 fees,

Inthe 1870k for reasons oot known. keaken

A mythical attack by an octopus (below)
—or & true record? Seemingly reliable
accounts of attacks on vessels by

giant squids do exist

—

J

considerably larger than the ones known 45
good bait 1o European fishermen, began to
appear off Mewfoundland. A large specimen,
madvertently prodded with a bonthook, at-
tacked a fohing drov off Portugal Cove,
Mewloundlond, on October 28 1873, Quick
action with a hawhet by the twebve-year-old
son of one of the 1w Nshermen aboard saved
the three occupants (rom drowning. The
severad tenincle of the beast was presented io
an amateur biologist, Rev Moses Harvey, of
5 John's, It was Harvey who subsequently
purchased the carcass of a thirly-twa-food
specimen taken in the same general waters in
Moyvember 1873,

[t is krsown that the sperm whale feeds on
glant squids. Captured sperms nlmost always
are scarred by sucker marks. The suckers of
the giant squid are tooth-rimmed, and, once
affixed to 8 whiles hide. connot be ripped free
without the squid's cooperation except by
colossal effort, and nod without leaving scars.
Sucker marks have been found on sperm
whales” heads measunng three inches across,
Whalers reported harpooned sperm whales
vomiting up hunks of squid arms as thick as
barrels while in their death throes, The battle
between a sperm whale and a ginnt squid must
be & sight to behaold!

There is a Humboldt Current squsd (Ow-
manreplies pipas) taken regulardy by fisher-
men off the west coast of South America
These animaks are very aggressive and may
weigh three hundred pounds and streich
twelve feet in length. It is said that their beaks
can do more damuge 1o u steel boathook than
the bite of o big shark. Mative fishermen al-
legedly fear these animals more than any
other m the sea.

Are squids dangerois o man? Aside from a
saibor who was reputedly pulled under as he
clung to a rafi following the sinking of the
troopship Briraenia in the mid-Adantic, on
Mlarch 25, 1941, there are few iFany authentic
repoets of men in the water being injured or
killed by these creatures. Certaimly, snyone in
the water when a thirty to sixty-foot Archi-
renitfs 15 around had bBetier getowt, Similarly,
aswim in the Humboldt Current at night when

g masies of feeding squids are on the prowl
& would be unwise. These animals are probably
E dangerous under the right s2t of areum-
F stances Large squids are almost nocturmnal
animals and lie off in decper water duning the
= day, making an encounter with one by & man
E_ it the witter an exceptional case. Seriows in-
~ juries could result from carelessness with

i

4 freshly caught specimens, however.

As for the manis which stack vessels: it is
predty much a case of what you want 1o
believe, All manner of logic cin be applied,
but logic isn't the answer when the number of
unknowns surpasses the number of estab-
lished facts. The answers are reliable syewit-
nigees, photography, and calm evaluation.
The eyewitnesses of these recounted tragedics
of course aren’t around any longer, no pictures
are known io exisd, and calm evaluntion of
something that may have ccourred scores of
vears ago isn't oo profilable, Time will no

doubt yeeld further information. ™
Tz exeraet 5 fakem rones b lan, by
Roger Caras, publivhed by Barrie & Jenlins Lid
O Fd 95,

Copryvipht @1 964, 1975 by Roger A, Caras
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Mr. George Balazs

Hawaii Institute of Marine Biology
c/o University of Hawaii

Honolulu, Hawaii 96822

Dear George:

It was good to talk to you during my recent visit to
Honolulu. I was disappointed we didn't get to share the
EASY RIDER cruise but certainly understand about the Costa
Elica meeting.

I have keyed out the leech from the turtle to Ozobranchus
marg®il (Apathy, 1B%0). It was reported from this host originally.
If You run across any other parasites either inside or out
during your studies, I would appreciate the opportunity to
examine them.

I will look forward to meeting you on my next trip to
Hawaii. '

Thanks again for being so patient on this identification.
I will do better next time.

Eest}riga 8,

-
= -~ oA
ray B. Dailey& Ph.D.
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Nature’s By-the-wind Sailor

HEMMGH SCTERCE hins goeen it the most

melliflucas of names, Vel velalla
14 hetter known as the by-the-wind sailor.
[t & a creature of the open e, which
haolds up & two-inch sail fo the winds of
tropieal and temperate latitudes. 1t is
suggestive of the Porfuguese man-of-
war, a colomial siphonophore towhich it
wus once thought fo be closely relared;
et Vedelfiz is not a colonial assemblage. [t
is a highly specialized individual animal,
properly called a chondrophore, with &
central mouth surrounded by leeding
and reproductive polyps, and an oblong
gas-filled Aoat bearing its distinctive tr-
angular sail.

KEnowledpe of Velells's nutural history
is o patchwork, The franging polvps bud
off smiall medusae, which gradually sink
to the bottom of the, sza. There they
develop into separate sexes, but in thnsa
lightless depths the details of their re-
production and early development are
poany kmvwn, Eventually, the nascent
Viefetle develogs tos gas-flled oat, allow
ing ik b0 s to the sea surface where it
fimishes its days feedimg o e plankwmc
creitures it encounters.

But mot all i encounters 15 harmbess,

by John Dillon

The pelagic sea slug, (flaucus, drifts
about with the currents, clinging to the
underside of the water s sirfiee, where i
meets prey such as Veleln, Another
predator B the shelled sl fanthing,
This snail constructs a raft of bubbles.
which bears it alomg at the sea surface
umiil it ton chances wpon stble prey.

If the living tissues of Vdeldla are de-
vomred, the lifeless float may become the

Finat
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Tap: The rraslicend, twoeinct seinsar! aof
Vielelia velelln, lllfﬂ'lli'r'f.h .F'r_r.l.lf.u_'rr]' Hawreir !
The sarmi spevics in perspeciive.

attachment site for yet other creatures,
especially the keaf barnacle, Lepay, and
the corpse continucs its navigation & &
Lillipaian Flving Dutehman.

The sail is set at forty-five degrees o
the lomg axs of the Aoat so that o light
breeze will caese the amimall to tack at
forty-live degrees off the wind—a skill
that led fascinared saaloss tocoin 10s corms
mun mime, [n north temperate oceans,
prevadling wingds are from the northwest
Mlomg the epstern morgins of these seas,
the sails of Velelz are aligned zo that
previiling winds keep the animals off-
shore. Curiously, mlong the western mar-
gins of the =same oceans, the sail are
oriented in the opposite direction so that
the same prevailing winds propel the
animals im the opposite direction —still
effshore

But prevailing winds do nol always
prevadl, In early spring, the burgeoning
new population may be cought by o pro-
longed southwestedy wind, which drives
e simmals o shore and eventosl death
Here the living fissee disintegraies and
the coloress husks blow hi!_lhl:r onfiee The
bezach to fascinate curins children and
mimtjrhe with bess ancient debris,

MIVEMBER-1942
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This View of Life

A Most Ingenious Paradox

When is an organism a person; when is it a colon n?

by Stephen Jay Gould

Abstinence has its virtuous side, but
enough is enough. 1 have always felt espe-
cially sorry for poor Mabel, betrothed 10
Frederic the pirate apprentice. On the
very threshold of married happiness, she
discovers thut she must wait another sixty-
three years to claim her beloved at age
eighty-four—and, as could only happen in
Gilbert and Sullivan, she actually prom-
ises Lo wail.

The Pirate King and Ruth, Frederic's
old nersemaid and  jilled paramour,
present the reason for this extraordinary
delay. Frederic, wrongfully apprenticed (o
the pirate band, has reached his twenty-
first year and longs for freedom, respect-
ability, and Mabel. But he was formally
bound until his ewenty-first birthday, and
he was born on February 29, “You are &
litele boy of five,” the Pirate King informs
him with glee and expectation of i
longed service. The three principals of the
Pirates of Penzance then analyze the com-
plexities of this predicament in the Tamous
parxdos song:

How guaint the ways of paradax
Al comman sense she gaily mocks.

The classic paradex presents us with
two contradiclory interpretations, each
quite carrect in its own context. Consider
our weslern prototypes, the so-called para-
dones of Zeno: the arrow that can never
reach its destination because, at any in-
sland, it must occupy a fixed position; and
Achilles who will pever calch the torofse
because he must first traverse half the re-
maining distance, and any gap, no matter
how small, can still be habved, We delight
in paradox because it appeals to both the
sublime and whimsical aspects of our psy-
che. We laugh with Frederic, but also feel
that something deep about the nature of
logic and life lies hidden in Feno's conun-
drums,

Bislogy too has its classical paradox, Tt

0 Natumar Histoey 12/84
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Tt the Partuguese man-of-war, the upper
foat is an individual organism for

"person”, aris each fower tentacle: the

entire creafure f5 a colony:

Wb w0 Ly Liksh Agnat

fared as a major issue in the nincteenth
century, probably because scientists then
felt that it might be resolved. All the best
nuturalests struggled with it: Huxley and
Agissiz lined up on opposite sides;
Haeckel tried to mediate. The twenticth
century has largely bypassed it, probably
becanse we now realize that no simple an-
swer cun be given. Yet il our fascination
with paradox be justified, the question can
still enlighten us by virtue of its stubborn
intractability.

Physalia, the Portuguese man-of-war,
embodics all this fuss, It & a siphonophare,
a relative of corals and jellyfish. The old
paradox addresses an issue that could not
be more fundamental—the definition of
an organism and the general question of
boundaries in nature. Specifically: Are
siphonophores organisms or colonies?

Siphonophores. belong 1o the phylum
Lnidaria (or Coelenterata), Two aspects
of cridarian biology set the context of our
parsdox. First, many cnidarians live as
colonies of connected individuals—our
massive coral reefs are gigantic congeries
made of many million tiny, conjoined pol-
¥ps. Second, the cnidarian life eyele fea-
tures @ so-called altermation of penera-
tions. The sessile polyp, a fixed cylinder
with a fringe of tentacles, is asexual and
gencrates by budding the freeswimming
medusa, or “jellyfish." The medusa pro-
duces sexal cells that unite and grow into
a palyp. And 20 il poes,

Different kinds of cnidarians may em-
phasize ane of these generations and sup-
press the other. OF the three major
cnadarian groups, the Scyphozoa (of true
jellyfish) have abandoned palyps and em.
phesized medusae, while the Anthozoa (or
true corals) have dispensed with medusae
and constructed their reefs of polyps and
their skeletons. In the third group, the

_Hydrozoa, many members retain the full

cycle, with prominent polvp and medusa,
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Siphonophores are hydromans. The tech-
nical literature, not usually noted either
for charm or directness, has transcended
its usual limitations in this case: amidst a
forest of formidable jargon for other parts
of cnidarian anatomy, it refers to the polyp
and medusa stages of a single life cycle as
um.ﬁl

The Porluguese man-of-war, with ils
Aoatl above and tentacles below, looks sa-
perficially like a jellyfish (that is, a single
medusa). When studied more carefully,
we find that this floating weapon is a col-
omy of many persons, both polyps and me-
dusae. The preumatophore, or float, is
probably a greatly modified medusa
(though some scientists think that it may
be an even more altered polyp). The “ten-
tacles,” though varied and specialized for
different roles of capluring food, diges-
tion, and reproduction, are not simple
puris of a jellyfish but modified polyps—
that is, each tentack arises as a discrete
person. (Another common siphonophore,

_Velellg, literally the “Titthe sail” but popu-
larly given the lovely name of “by-the-
wind sailor,” provokes even more confu-
sion. Ms persons are few enough and so
well coordinated that the colony looks like
a simple float surrounded by tentaches—
in other words, like a simple jellyfish, But
the Aoat s 2 medusa person and each ten-
tacle a polyp person.)

I this degree of division of labor among
persons impresses you, nalure has much
more o offer. Physalio and Felefla are
simple siphonophares, with relatively few
types of modified persons, The more com-
plex siphonophares are, by far, nature’s
most integrated colonies. Their puris are
so differentinted and specialized, so subor-
dinate 1o the entire colony, that they func-
tion more as organs of a body than persons
of a colony,

Must siphonophores are small, trans-
parent creatures of the open sea, They
fcat at the surface among the planktan or
swim actively, usually at shallow depths.
As carnivores, they capture small plank-
tonic animals in their net of tentacles,
Larger siphonophores, Physalia among
them, can ensnare and devour fish of sub-
slantial size; a8 meany of ws know to our sar-
row, they can also inflict painful stings
upon human bathers,

Complex siphonophares include an im-
posing array of well-differentiated struc-
tures. Their bodies may be roughly di-
vided into two parts: an upper set of bulbs
and pumps for locomotion and a lower sat
of tubes and flaments for feeding and re-
production. Each part contains a series of
different polyps and medusae.

Consider first the range of forms and

activities assumed by polyp persons. We .

find three basic types and a mjlriadruf' 1

modifications. The feeding organs, or si-
phons (hence the gronp’s name—siphono-
phore means “siphon beares™), are tuby-
lar stractures with a stomach and
trumpet-shaped mowth, usually hanging
in profusion below the floats and swim-
ming persons, The siphons are minimally
modified polyp persons, and we can easily
comprehend their origin as complete or-
gamsms, All other types of polyps {and
medusae) are more highly altered and spe-
cialized, and therefore more difficult 10
link with their original personality. The
second order of polyp persons, the so
called dectylozooids (“finger,” or touch-
ing, animals}), capiure and transport food
i the siphons. These are the extended thin
tentacles, sometimes more Lhan fifty feet
long in Physalia, that carry the painful ne-
matocysis, or stinging cells, and form a
ransparent web 0 emsnare prey. They
have retained neither mouth nor digestive
apparatus and might easily be faken for
parts rather than persons i we could not
trace their ongin as discrete buds in
growih,

These capturing parts often display a
remarkable complexity of form and Func-
tion. The stinging cells may be concen-
trated inte swellings, or “batleries,” some-
times protected by a hood. In Steph-
anopfives, each battery cnds in a delicaie
terminal filamem and contains about
1,700 stinging cells of four different types.
The terminal filament lassoes the prey and
discharges its few stinging cells. If these
fail to dispatch the victim, the filament
contracts and carries the prey to the far
end of ihe battery dsell, where another
volley of larger stinging cells transfixes it.
If the prey continues to struggle, another
contraction moves it up (he battery to the
near end, where the largest and most pow-
erful stinging cells finally end its torment
hefore passing it along to the siphan for in-
Eestion,

Jennifer E. Purcell has recently pre-
sented further evidence that feeding and
capluring persons do not form a simple
passive nciwork, like the web of a spider,
but play an active role in obtaining food
(Science, vol. 209, 1980, pp. 1045-47).
She found that the stinging cell hatteries
of two specics Tunction as lures by resem-
bling, in both form and motion, small 2oo-
plankton that serve as prey for animals
eaten by siphonophores. The batteries of
Agalma okeni look like a copepod with
iwo long antennae; each contracts inde-
pendently at warying intervals of five 1o
thirly seconds, creating a web of motion
that simulates the darling and swimming
of & copepod schoal (or whatever you call
an aggregation of these tiny planktonic ar-
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Velella, the "by-the-wind sailor,” is a colony. Each tentacle is a person,

thropods). To seal the story, Purcell
opencd the stomachs of Agalma and
found the remains of three creatures, all
predators of copepods. The batterics of an-
other species, Arhorybia rosacea, resem-
ble the planktonic larvae of fish and con-
tract rapidly, mimicking the swimming
and feeding motions of their models.

Gonorooids, the third type of polyp per-
sons, are reproductive structures. They
are usually short, simple tubes, without
mouth ar mation, But they bud off the me-
dusa persons, which make reproductive
eells to produce the next generation of
siphonophores.

The medusa persons of a complex
siphonophore include four basic Lvpes:
swimming, feating, protection, and re-
production. The swimming organs, or
neclophores, are minimally modified me-
dusac—the upper swimming bells without
the lower tentacles. Some siphonophores
carry several orderly rows of nectophores;
their rhythmic muscular contractions pro-
pel the creature, often in elaborate, loop-
ing trajectorics, The passive floats, or
preumatophores, are filled with gas (of a
composition nedr ordinary air) and main-
tain the siphonophore at the surface or at
some intermediale depth. Their origin is a
matter of controversy: long interpreted as
modificd medusa persons, some biologists
now regard pneumatophores as even more
elaborately transformed polyps. The two
st familiar siphonophores, Velella and
Physalia, build large foats but have no
nectophores, They therefore move pas-
sively on winds and currents, often drfi-
ing into bays and beaches in vast accu-
mulaticns,

The covering organs, or bracts, are the
most curiously misdified structures of all.
They are usually fAat, shaped like a prism
ora leaf, and so different in form and Nunc-
tion from a medusa person that we would
scarcely suspect their origin il we could
1ol Tollow their growth and budding,

The reproductive medusae, or gono-
phores, are budded off from polyp per-
soms, the ponozooids discussed eardier, Ina
few species, gonophores are detached and
fleat in the ocean as independent objects.
But they cannot feed and die soon after re-
leasing their sex cells. In most siphono-
phores, however, gonophores never sepa-
rate from the parental colony and remain
attached 25 a kind of sexual organ.

The paredox of the Siphonophora ex-
presscs an issue that [ have been avoiding,
of rather skirting about, in presenting this
taxonomy of persors or parts, [ have de-
scribed the various swimming, floating,
protecting, Teeding, capturing, and re-
producing structures as persons—that is,
as individual polyp or medusa organisms,
Using evolutionary history as a criterion,
this designation & almost surely correct
and accepled now by nearly all biologists.
By history, siphonophores are colonies:
they evolved from simpler aggrepations of
discrete organisms, each reasonably com-
picte and able to perform a nearly full set
of functions (as in modern coral colonies).
Bul the colony has become so integrated,
and the different persons so specialized in
form end subardinate 1o the whole, that
the entire aggregation now funciions as a
single individual, or superarganism,

The persons of a siphonophore no longer
maintain individuality in o functional
sensc. They are specialized for a single
tiask and perform as organs of the whole.
They do not leok ke organisms and could
nol survive as separale creatures. The en-
tire cabony works as a single entity, and its
parts {or persons) move in a coordinated
way. Although each neciophore (or swim-
ming bell) has its own nervous system, all
are connected by a commaon nerve tract.
Impulses along this pathway regulate the
rows of nectophores in an integrated man-
ner that permits the whole cobony {or ani-
ml) to move with precision and grace,
Touch the foat of NManomia at one end




‘and nectophores at the other extremity
coniract 10 remove the anineal (or colony if
you will) from danger. Siphons pump
their digested food along the common
stem to the rest of the colony, but empty
siphons also join in the general peristalsis
and food, as a result, reaches the entire
colony {or organism) mare effectively.

My studied parentheticals of the last
paragraph underscore the fundamental
parado:. Shall we call the entire siphono-
phore & colony or an organism-—{or it is a
colony by evolutionary history bat more
an organism by current function. And
what of the parts or persons? By history,
they are modified individuals; by current
function, they are organs of a larger entity.
What is to be done?

This issue fucled the greal siphono-
phore debate of nineteenth-century natu-
ral history, TH. Huxley studied siphono-
phores during his long apprenticeship at
sea on HOM.S, Rartlesnake (less cele-
brated than Darwin's adventure on the
Beagle, but another example of the same
extended, exemplary, and largely extinet
style of training in natural history). He in-
terpreted siphonophores & conventional
organisms, Lheir pars as true organs and
not modified persons. They served as his
primary example in a famous essay on the
nature of individuality in bology,

Louis Agassiz siudied the Portugucse
man-of-war on the shores of his adopled
America {1 have included his beautiful
lithograph of FPhysalio with this essay)
and decided that siphonophores are colo-
nies, their miegration & sign of divine
handiwork,

Ernst Haeckel, artist and naturalist
extroordingire, described the siphono-
phores collected on that most celebrated
of scientific expeditions in oceanography,
the vovage of H.M.5. Challenger, 1873
76. He published with his report a serics of
plates {including all other illustrations in
this essay), unmaiched ever since for
beauty {though a bit short on accuracy,
gnce Hacckel often sdded a touch of
heightened symmetry for artistic effect).
Haeckel also included several plates of
siphonophores in his Kunstformen der
Natier [ Art Forms in Natwure) of 1904, the
great series of 100 lithographs, with plants
and animals arranged in weirdly distorted
form and swirling symmetry, in the best
tradition of reigning ot rouveay o well
embodied in contemporary kiosks of the
Pariz Métro.

Haeckel's theory of siphonophones
wioild require an essay in iiself o explain
and explore, but it tried to mediate be-
tween Huxley and Agassiz by viewing
these creatures in part as colonies (the
poly-peraon theory in his words), in part as

26 Maturan Hisrory 12784

organisms  (the poly-organ  theory)
Haeckel alio used siphonophores, as Hux-
iy had, to illustrate by dubious analogy
his views on the proper organization of hu-
man socictics. In his Uber Arbeitstheilung
in Matur und Menschenleben (On the IN-
wigion aff Labor in Nature and Human
Life), he compared the simple colonies of
other cnidarians with the life styles of
“primitive” humans and their limited divi-
sion of labor for repetitive tasks performed
by all: “The wild people of nature, who
have remained on the lowest level nght o
our own day, lack both culiure and divi-
sion of labor—or they limit division of la-
boe, as do most animeals, to the different
tasks of the two sexes.™ He then compared

-
- 8
[

The middle illustrarion (1 | shows an entire siphonophore. The colowy includes the

complex colonies of siphonophores with
the “advances” that division of labor per-
mits in “higher” human societies—includ-
ing modern warfare, whose instruments of
destruction “require hundreds of human
hands, working in different ways and man-
mers.”

Is there any resolution to this ancient
debate, any possible mediation between
two legitimate criteria thal seem to yicld
opposile results—the criterion of history
supgporting Lthe poly-person theory (sipho-
nophores are colonies and their parts are
persons) and the criterion of current fune-
tion upholding the poly-organ theory
{siphonophores are organisms and their
paris are organs), Could we tp the bal-

fellowing modified persans, from the top io the botto; the single float, or
prenmatophore [p); rows of swimming organs, or nectophores (n; fingerlike sersory
projections, or palpons {q ); clusters of reproductive parts (g). feeding siphons with
trumpet-shaped mouths () and long, twisted strands of food-capturing filaments (i),
Other figures are paris or early growth stages of the complex colony.
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This complex siphonophore colony includes a set of highly modified persons,
From top 1o bottom: a single preumatophore; two vertieal rows of nectophores;
protective leaflike braces; feeding siphons with trumpet-shaped mowths; and

fimally, long feod-capturing filaments.

ane in faver of one view or the other by in-
voking the third major criterion of natural
history—growth and form?

Grrowth amd form provides us with an
entharras de richesses by presenting evi-
dence for and against both theories, As
strong support for the poly-organ theory,
siphonophores develop from a single fertil-
ized epp cell. A siphonophore begins life
as an unambiguous person—should we
not regard any later development as an
elaboration of this one individual? More-
ower, the adult siphonophore acis a3 a dis-
crete object. Many species have definite
and complex symmelry poverning all
parts considered together. Some Portu-
guese menl-war, fr example, come in
right- and beft-handed versions,

We may, bowever, cite equally good ar-
guments for the poly-person theory, Ad-
mittedly, each colony begins life as a sin-
gle ovum, bul il then develops a serics of
entitics—full persons in this view—by
budding from a commaon stem. This isa fa-
miliar mode of growth for many aggrega-
tions conventionally regarded as colonies.
A stand of bamboo or a field of dandefions
miay trace its origin o a single seed, yet we
usually view exch budded stem or Aower
a5 an individual,

Second, highly specialized struciures
sometimes bear vestigial parts that testify
to their status oz persons. In the poly-per-
sl theory, for example, nectophores are
medusas that have lost all feeding and di-
gestive paris, retaining only the jellyfish
bell. But some nectophores grow rudimen-
tary tentackes; in one species, the tentacles

even relain evespols, Protective bracts are
the most modified and specialized of all
siphonophore parts, bul the covering or-
gans of Iwo species retain a vestigial
mouth—an indication that bracis arose as
full medusa persons.

It looks ke a tosup again. We might
resolve our paradox if growth occurred in
cither of two ways—but nature doesn't
oblige. IT all struciures began growih as
complels persons with a full set of parts,
and then lost unneeded parts as they spe-
ciglized for swimming, protecting, or eaf-
ing, then the poly-person theory would
gain a big boost. IF buds from the main
stem began as complete persons and then
disarticulated-—the bell parts becoming
nectophores and the tentacle parts si-
phons, for example—iben the poly-organ
theory would be affirmed, But most ape-
cialized parts simply grow as we find
them. Meciophores differentiate as necio-
phores, bracts as bracts, We are immersed
in an unresolvable conflict among equally
legitimate criteria: discrete buds grow lika
a person with a specialized set of paris like
an organ, What shall we make of a gono-
phore, for example, the degenerate re-
productive medusa budded from a polyp?
If it separates from the colony, we may
chose (o regard it 03 on organism, But it
has no mowuth and cannot feed and must
therefore die after releasing the sexual
cells, Do owe call such a limited breeding
machine an individual? And if it remains
altached to the colomy, as it usually does,
showld we regard it as any more than a sex-
ual organ?
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When an inguiry becomes so convo-
luted, we musl suspect that we are pro-
ceeding in the wrong way, We must return
to go, change gears, and reformulate the
problem, not pursue every new ota of in-
formation or nuance of argument in the
old style, hoping all the tme that our elu-
sive sution simply awails a crucial item,
yet undiseovered.

Mature, in soms respects, comes tous as
continuz, ned a5 discrete objects with clear
boundaries. One of nature’'s many son-
Limae runs Trom colomies al one end 1o or-
ganisms at the other. Even the words—ar-
panism and colony—have no precise and
pnambigous separation. We may, bow-
over, wse the two criteria of our vernacular
as o guide, We tend tocall a biological ob-
ject an organism if it is spatially separated
from others and if its parts are so well inte-
grated that they work only in coordination
with others and For the proper lunction of
the whaole.

Mot creatures lie near one or the other
end of this continuum, and we have no
troulle defining thém as organisms or col-
onies. People are organisms—even though
all mulicellular creatures probably arose
a5 colonkes about a billion years ago. This
origin is s distant, and & much has hap-
pened since, that we detect no signs of
eoloniality in our current operation. Thuos,
wiz are arganisms by any reasomable use of
language. Reel-building corals are colo-
nies because cach polyp 15 o complete
creature, Pully functional in its own right,
though attached to s fellows.

Bui since nature has buill a contineum
From colony to organism, we must cnomen-
ter somie ambiguity ab the center. Some
cases will be impossible to call—as a prop-
erty of nature, not an imperfection of
knowledge. Consider a progression from
evident organisms toward the undefinable
center. Human societies are made of or-
panisms; cach person is genctically dis-
tinct and spatially separate, What about
ants? We still opt for wrpanisms even
though ants may so submerge their in-
dividuality in tightly knit socicties that
same naturalisis refer to an anthill as a su-
PETOMERMNIETL.

What aboul aphids? We begin o lose
clarity. An aphid clone i all female; each
mther grows her voung within her own
body, without benclit of fertilization, All
miembers of the clone are genetically iden-
tical. Are they all separate individuals or
ome gigantic evolutionary body with many
thousand separate paris, all ientical (one
prominent evolutionary biologist has re-
cently urged this second view)?

What about dandelions? Harder still,
All stems and Aowers are members of a
clone; they are penetically identicul, and

aitached o a common underground stem.
Is each plant above ground o person of &
part? We still wspally opt for persons
(though many biokepists demur) because
each plant looks much the same and has a
full set of structures,

Fipally, then, what about siphono-
phases? We are now squarely in the mid-
dle of a continuum, and we cannot provide
& clear answer. The parts of siphonophores
are persons by history, organs by current
funation, and o kit af hath by asaudh, Ouy
criteria of separation and independent op-
eration have failed, bul we cannot deny a
history that still stares us in the face.

Siphonophores do not convey the mes-
sage—a favorite theme of unthinking ro-
manticism—that nature is but one gigan-
tic whole, all i3 parls intimately con-
nected und interacting in some higher, in-
eifable harmony. Mature s full of bound-
ares and distincisons; we inhabit a uni-
verse of structure. But since our universe
has evoived historically, it must presznt us
with Tugzy boundaries, where one kind of
thing grades into another. Objects at these
boundarics will continue to confuse and
Frustrate us us long as we follow old habiis
of thought and insist thai all parts of na-
ture can be pigeonhaled unambiguously 1o
assunge our poor and everburdened intel-
lzcts.

The siphonophore paradox dees have
an answer of soris, and a profound one at
that. The answer B that we asked the
wiong question—a question that has no
micaning because s assumplions vielate
the ways of nature. Are siphonophores or-
ganisms or colonies? Both and neither;
they lic in the middle of a continuum
where one grades into the other.

The siphonophore paradox is illuminat-
ing, not discouraging. 11 cannod be re-
sofved, but when we understand why, we
grasp a greal truth about nature's struc-
ture. It embodies the same message as
that old one about the lady who visits her
butcher one Friday morning, seeking a
large chicken for the Subbath meal. The
butcher books in his bin and is chagrined 10
find that he has but one scrawny animal
left. He takes it oot with great fanfare and
puts it on the scale. Two pounds. “Not big
enough,” the lady says. He puts it back in
the bin, pretends to rummage amidst a
large pile of nonexistent alternatives, fi-
nally pulls out the same chicken, puts it on
the scale, and puts his thumb on the scale,
Three pounds, "Fine," says the lady. "T'll
take them both” Things that seem sepa-
rate are often the different sides of & unity,

Stephen Jay Gould teaches Mology, geol-
og, and the kistory of science ai Harvard
University
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George Balazs

National Marlne Visneries Service
P.D. Box 3HIG : .
Honoluwlu, Hawaii You)ld February 15, 1986

Dear Geotge,

The last sauple you sent to me was not that difficult ro
identify; but took longer than expecied,. 1'1H1 be quicker nexr
Eime. Winter gquarter is aften iy busiest, Unfortunately ther-~
Were no algae In the sasple that are only known from Socuth

America. The ones in tue sanple were:

Polysipnonia scopulorum Harvey

Polysiphonia upnlens iy (Grunow] Hol lenlioerqg

doth of these are pantropical, occuring in Mexico, Miami,
Australld, Hawaii and the Soutl Pacifie. The two spacies wop
;ébmut 2U=5U0% on the sample. ThHere wag also an antmal, et haps o
DEYOZOAN O Nyurozoan nd some 1o worms. I made several
slides from the samnle and could not Find anything else, hutl;J'f

look once nure belope gending e fsanprle bDack fo you.
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The prees lomrorbele mar [ n_...._n...._n.n_.n,_n_” s
a wrt of remer-xksoral parene for all e
maring Demingrongine having smplidisc.
Suchy spinubes anes common inche frsh wases
o g { selafarenily Dlipennnes ) aml o the
s Amshidis—ophora of the Hyakspan:
g As |_.._....___._. and mWIne SpHTES W pat in
Jutrapdmia Far chais peasca, it besame sviden:
from their afhver  chaneerisics thar ey
wrually beloogead w seveml Pl The
mpe of Tniroider @ rordaie) & in the L
packionidae. Ten 1956 de laubenfels rook
DT AT ...u._...;..mrﬂln. _m___:___&._..m_._w. Froumy ther ahe
peacn Hvmetrenhote and fome in the
, d ferass in othe Tedanliides.
salso im chis B famidly, The
e pepeillils b __.__p|......q.d|.__...=..: ..E_.r"w_ ok
ther family, Hyrareimplos has only smphi-
diws Bor microsclerss, Tofrome 2lso has oo
puifersie chalos. OF the wedaniids, fofmids
meitches. the Jarger, with both amjpladises and
onguiferare chedas o well s mugasceros
wpical of the family, Hirrocksds makches
Fymptrochian, witlh paly amphidiscs g5 mi
croscleres, hur megaseleres typical of
Tedanmdag.

The terminus af the nee generic name
Fislkrws the patteen as wed fue the compar-
able prTHT, tur tha disdncrive _...._._u__x = flven
I bcsecir oof ther eminent saalogist, Roberm W
Fliam,

Hiwtrarhois fredea Dew i
lig, 12

The holorype of this species B designacsd
a5 spiti-preserved spoimiT, 1. & MWariaml
Mussum, Repiver Mamber 22THL o was
coflecind December 22, 1947, ar Mekn O
Loe, ar & depth of abour | matee, i@ a shic
way | bocation wumber 4, Fig. 21, Another
ppocimen wis oollectyd Mag 16, 19E, st
Kanluals, mear the south end of the [slund
af Hawadl. Yera third slightly differene spe-
cimen wis eollscmed May 17, 1948, ot Henaw.
nau on te Kong cossr of the @lond of
Hawimd

PACEFIC SCIENCE, Vol IV, Jeauary. 1330

This spevics @ reassive, abwour fisesize, and
m life & velvery black. The spnes m whas
I is _,ﬂ_..;._..:._.,.n_ 1 stzined clack Browm b e
spomge remins i hoe The coesstency i
soniewhat chistic, not rararkable

The surkie i picher smoceh, mose of che
parngs sy quickly concraceed, A Jew apen-
m_._u aboor | mm in dmimener ang __:_..mn:m.“”_.
:“._“r:..px_ s unchomsd ot The cegubsg e
| e 3 pum in cheiseter and churacmrecic
cixch & sEused ar che semmat of 4 rounded
dome ar hobe, mse tun 1 o in dismeser,
bur anly abour half & high

The ecescme comists of o definine dermis
oer smhckermal spaces, bur is meh lisg sl

)

et
e
€o

A

L

.l B

Foz 12, [iéatimcbale prota, spicubes, fmm 8
s lecids drawing, 3 GGG A, eredoaens
vl B egisomal smongde. o, amphalis of
hirctulan: midiesclioss

i . :
pongzs of K Py

$ lausenrms

tike than thet of Twtrechora, The endosme
is microovemeess with a skelers thar -
prciches the modiceyal co m, very much
13 im0 Pedwwke, Tl are g few VIgUE -

e rppe was in calm waner; dles probably

accomneE for the B

The eowsemial spicubes ore smoatls sbmn-
grles 3 by Liboae G sy 30% g in sim. The
endhasormil & ke pre sl stylen 7 ___

13% v | PO oo seer, Doch mocns aee
Ciklash 1 fietle ._.__....|._.._ in e Kaalualp
apecinert. Bogh sodis ane somewhar didcker

up e 12 g i che Homamei spacis Tiw
micrusclerss ane emplddies, Their lemgtls is
12 1o 15 m o e pe e I um
borh others. There sre afses anly Four click
or eache end in dhose of the oy
uiially more clads it orreiponding s
ules of the ather 4wa spocimens. I ehie LT
Spereemy che efads are less seronply rocureed.
In the Honaunsu specimen, as i
lospangoid amphidiscs, the sl
il

The spevics name is given herause thix i
the fimir of the genos

Tedania fgnis | Duchamaing and Mickelon |
Versll

Fig. 13

This RHTI08 08 VEOr Comimes thresyshom
the shallow werers of Haiw ncluding
Kansuhe Blay, [t ?.__:p.u_p._ﬁ_.._m Dy o speiimen
ol bovsed ac boku O Lais: Froesy oowal, eeear b
pier | locarian smmber &, Tig, 21, This Apeid
men 18 deposiced inoche 1L 5 MNaconal Ao
sem, Eegister Mumsher 22744,

This SpTies s _..:...u.wﬂ____. endrukimg, with
ché emoales ofren a0 chwvened 1 chimneys
dmrall as 4w 7 ome resalr yer chese clsimneys
are armmlly less dhas 1 g in dismeser, hod
liw:, and thinwralfed Speciiens ke wim-
times oo bagge a8 band, moss afom somesdhar

*E

smaller. The enlor 18 bright vermilion where
B spimnpe fismoe EFEW B3 kil liznt ilkumipsi
viom, bur mwonc oeenge, even o pellow, in
reaporton o che amoust of Sludi in ohich
the spomge grew. T conssnency is soft and
the sponge casily sern o comginssse.

The surfuce is smsaik, wich “__.u._ﬂ.u_.:.__"........qu.
memes. The oscules are from 2 o6
mm. m digmeeer, alees msad in the form
al whes. The sosmsome i= o deilinite dermis,
aver sullermal spaces, and & packed wich
.J.._?n_."_ n_"__..rrm. not alwiys borseonmal  beer
dikdezul o many onenmoces; snme sy
Hira “Fn____:u.. _,._..q._s..___m:.:_uq tix dhe surfoce. The
ciekraixse i fimely cavernous, somewhat
“eromb of bread” seyle, wigh i spinabs in
A caiifusg] arrs TIRSETIREE.

=

-
e

&

U

i, 18 Todawld dgais 171, spiculi, from &
comera luckla deawing. 0 BS54, dermal romise.
B endotonml divle. ©, micnmpined phide
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Fig. 5,14 Section of Tethva at right aneles 1o the surface, The strong tissue coriex
i3 reinforced by cortical megascleres in brushes, and dispersed microscleres
{spherasters). The radiating tracts of endosmal megascleres grade into the cortical
brushes, Tethya produces stalked surface buds as one means of asexual

= reproduction. {Redravwn from Brien 1973.)
4 Family Tethyidae Gray
! Massive, usually spherical Hadromerida with a perfect radial megasclere

skeleton and a marked cortical region (Fig. 1.74, ¢, p. 44). Megascleres are never

tylostyles, but are a special type of subtylostyle known as a strongyloxea. This

[ is a spicule in which the two ends are different, nsually rounded at the broad end

' and tapering to a point distally. Both ends are more asymmedric than those of

tvpical styles and the spicule diameter is frequently increased or decreased in
; abrupt steps. Microscleres, where present, are sphemsters and micrasters.

| Tethya (Pls. 6a, 10a; Figs. 1.74, e (p. 44) 5.14), dapios.

v

-

amily Chondrosiidae Schulze
Massive or encrusting Hadromerida in which the megasclere skeleton has been
lost and in which the microscleres, when present, are euasters. Some forms lack
spicules entirely. The surface is often smooth and a marked cortex, enriched
strongly with fibrillar collagen, is present, This family is placed in the Hadro-
merida largely on the evidence of biochemical studies and microsclere mor-
phology.
Chondrilla, Chondrosia.
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Their cladomes are frequently asvmmetrical, the clads
cocasionally slightly crooked, The lengths of twe entire
thabds were measured as 3,480 and 3920 g, respectively,
Dhameters 6-12 4 chord of cladomes 35-45 g: clads
30-65 by 3-7 4, {b} Ahundani lnrge omens, s:rqigl_u Ly
slightly bent; thinner ones fusiform o hostate, thicker
ones wually hastgle, with more or Jess distinetly u.-]_u.'-
seoped ends. Seme are sirongyloxeas, slrongyles, anis
wxeas, of alyles, The axial cappl frequently shows severy]
abrupt swellings, ar every step of the welescoped ends,
Dimensions: 1A20-4.320 by 3-40 & 0e) Small Fusiform
oxeas, slightly curved, oocasionally straigh, somew g

subtylostyles and tylostyles of the same size Tinge oooyr,
with smooth ar slightly cremulute heads. Dimensions;
285-370 by 5-10 (e} Sigmaspires, similar in shape and
SEE range 1o those of Cinachyra allvclade,

Hewmrks, - Uliczka mentioned only one size rafge of
smnll oxens, 55-g% by 215-3 &, and did ot indicnpe
crenulation. Small crenulate oxeas have been hitherig
reporied only in the Indo-Pacifie Cinachya cavernosg
(Lamarck). The presence of an intermediate size ramge of
oxneas, with iransitions io trloatyles, s unigue for the
gens and the order,

Marerial. - One specimen in alcobol, BE94, & meridional
slice comprising one-gight of a sponge, 17.5 ¢m g
dinmeter and 16 em high (pl. 41, fig. 3, 4), collected near
the underwarer television Cikmern, west of the Laborsbo.
¥, L km alfshore, in 30 m depih,

Oeclirrence, - Several speamens of this species wepe
obszrved where BRY wys collected, bul nowhere else,
This may indicate a preference for deeper water,

Suborder Chondrosiing Lévi, 1956a

[mommen comecium Windemsnayer, herefs fex Chondrosides Ly,
Figa) |

Family Chondrillidae Gray, 1872

[names correcaum, Lendesleld, BTy (pro Chondrilladge Liray, 1E72,
Rumen imperficinm |

Cienus Chondrilly Schmidt, 1862

Chowdratls Schmid, (882, P 3 Bchulen, 1677, p. g (epoaypes of
PR Spevies describad), 15 Beltar, 1a9], P 3XT Topszni, 185gR,
i 5l2-313, 514, 51%; Londesluld, 1§97, p, 214 Dundy, 1916, p. 247
Togaeni, 1918, p, 605 Hurtoa, 1934a, p, 306-08, Wikson, 1923, p, 353,
Topsent, 0934, p 34; Hurian & Mo, 1912, p. 234, Vosmesr, 19335,
vl [, p, 293 dy Laukenlils, 193¢y, p. 182

Mageg Solles, 158K, [ 433 fide Dendy 1916 P 245, 26K, Type:
Eknnﬁul.l.-rrumﬁ'hm[.(‘unu. |-r|'y-|-...|:l}'ll-l-‘:hlj'pj'ﬂ:fpt and tapaiypes
red iy by Diendy, 1916): Burion, |9244, P 204

Lhendrillenea Togwan, 1918, 1 603 (fide Burion, 19344, Type: Chos-
il pmatratiensip Caries, 1873, p 23, by subsegoent desggnalion in de
Laubenfols, 196, P L) Banon, 1904 P b, 308, 20 Wilson,
18235, p 3532 Tapsenr, 924, [
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Typr species. = Chondrilla sucnia Schmide (1862, p. 39),
subsequent desipnation by de Laubenfels (1936, p, 182),

Chordeifla auculy Schmid;

Plate 41, figures 5-7: plate 42, figures 1, 2; texifigure |78
Chowardils meacwly Sclimide, 1B62, p. 30, pl. 3, fig- 2% 324 Tebh & Mai-
niag, 1961, p. 344 { Foria Bay, Caps Suhlc sk ﬂﬁﬁm ol il
100 [ Flands Miseuyms Doyl Surd & Melone, 193, p. 350 (routhern
Adriallc Sm); Sira, 1964, P 223 fig B {Ligurign Head; Swrr, 1964,
145 (Flords we ol Hechsel, 1965, P T4 {with addhinng] HfTH-
iy and disiribusion); Bandsl) & Hariman, 1964, p. 718233 [= fish

Eomacks, Virgin Isfands and (' Pucrio Rics} Hechiel, 194, 5 34
{Barhadas),

Typr moterial, - Ap upspecified nomber of SYnlypes.
Repositories for the mos parl unknown, Twao schizngyn.
bypos in London: BMMH IBE7.7.26,1, in alcobol; BMMNH
1B67.7.26.30, dry. Also ane type slide (spicule preparg-
Lion) by Schmidi, BMNH [B6T 31167,

Type locality: Quaenerg (Kvarner Gulf, Yugoslavig).

Dezeription, - Tan distinet habis occur, which are alin
separated by color sand habitag: (a) Amorphous, with
globualar bobes attached 10 vegetation, or thickly incrust-
ing, up to about | gm thick_ spreading harizontully ove
focky subsirate or large sponpes, with pronounced, deep-
Iy ingized nnd [acunose, meandering lobes, never COVET-
ing large nreas (pl.41, fig 5} The eolor of the upper
surface i dark-brown 1o walnu-brown ar bedge; often
maodtled. Base and choanosome are light beige o buf
Specimens Browing in dark areas, ag hidden under dense
VEgeLation, may be pale, The oscules are inconspicuogs,
(b} Thinky incrusting on rocky substrate, |-2 mm thick,
with incised marging and lacunne, byt covering larger,
More CONNRUOus areas thag habit o (pl 41, fig, &). The
color is commonly yellowish-brown, fulvous, with dark
brown rims and conspicuous oscules surrounded by paler
areas,

The consistency is soft, elastic, ough, reminiscent of
Iresh liver (hence the vermacular name ‘chicken-liver
SPnEe’);  somewhat towgher, more cartilagenous in
habit & The surface is smocth, glabrows, shiny, The
wscules in habit g are MeMOSRiCEous, lew, 0.5-1.5 mm in
diameter, fush; in habit & e NuUmMerows, up o 3 mm
wide, usually slightly elevated,

The cetosome 5 5 strongly pigmented corpex, detachahle
with some difficulty, 0.5-1 mm thick in habir g, 150-
20 e thick in habir & In the lacter, i iz Turiher differen.
tinted by a concentration of spherastars (pl 41, fg 7).
These are packed around Towded ostin, which are Sp_
100 & in diameter, with equal or slightly mamrower
intervals (pd, 42, fig. 2).

The chounosome iy dense, Neshy, with long, marrow
canals, 10-530 u in diameter. The spicules are irregularty
scaflared,

The spiculstion consises entirely of oxyipherasiers with
Lenira occupying S0-B0% of (he diasmeter, The F&¥S ATC
comacal, short and blunt in smaljer spherasters (grading
e pycnasters), longer and often  Lerminglly
conatricted in larger spicules. The diameter ig 10-20 4,
The rays are L.5-10 2 lomg, 3-5 g wide al the base,



Fig IT8. Chondeilla nurnia. Spicubes. A: 138, B BETE C: B30, -
QT

Muoserial, - Four dry specimens: BAO0E, D6T3, O6RA,
habil o; BROI, habit b BE0E was colleeted near Tokas
Cay, 0673 and 0686 came from statiens 7 and 8,
respectively, on the cruise of the RV ‘Oliver’. BROI
(pl. 42, fig. 1} was taken just west of the nerthern tp of
the third islet from the north of Turile Rocks. One
specimen of habit a, B9, s preserved in alcohol. It was
incrusting the large individual of farpls prdics shown in
Pl M, fig. 5, which was collected at locahity 62,

Occurrence, - Specimens of the habit o are among the
moEt common sponges in the lagoon and show the least
degree of environmenial selectibvity of any sponpe in the
area, The greatest abundance was found in rocky patches
having a dense population of other sponges in the central
mart al the lagoon, between Big Mangrove Cay, Alec Cay
and Tokas Cay, Abundances and size range are shown in
lable 3%, .

Specimens of the habil & scem to be restricted 10 the

Millepora tereace and vertical cliffs, 1o the rock pavement
and reef habitats on the outer platform of the Bimini
Group, Several pale greenish-grey, incrusting, small spe-
cimens were observed &t station 12 on the cruise of the
B 'Oliver’, de, on the wall of the “ooean hole' on
Cibmon Cay.

During the cruise of the B/ Oliver’, specimens of
Chondrilla murcals were noted al lations 6 (habit 5}, 7, 8,
LI (habita), 12 (habit &), 14, 19, and 21 (habit @),

Family Chondrosiidae Schulze, 1877

[momen comrecium Sollas, 1887 (peo Choadrosidae Sohales, IRTT,
wemen imper{ectam)L)

Genus Chondrasia Mardo, [B4Th

Chemireaia Nardo, [R4Th p 267 Schulze, 1877, p. 97 (Inpotypes af typg
specice redescribed), 114: Togeenl, 13%6h, p, 510514, %88; Lesdealeld,
167, 0 215 Dendy, 1905, p. 133, Kirkpairick, 1910, p. 130; Topsesi,
1918, . G0R-611; Wilson, 1929, p. 353; Topsent, 1928, p. 4, &9, 1&;
Hurton & Rao, 19K, p 33 Vessaer, 1932-5 wol |, p. 285, de
Lanhesfels. |96, p. 18Y, de Laubeafely 1950a, p. 135

fremming Schmid, 1862, p. 5. o
Celfufuphony Scheidl, 1862, p. 41, serve Gebmidr, BT, p 25 fvpe:
. pitvara Belmid 1R6D. by PY. A endmigpekite fonicale, fde
Schulze, IETY, p. 119-120, C cnllecanis Schmad, 1970, is 2 Cheadrenia).

Table 30
Abundance and size range of Chosdriftn sueuls, habtit o, in the Bisini Lagoon (for explanstion, see wahie 1L
Drensicy
Min. Ms, Average Cummiuil, {rumul. mrea’
My, ol wien BiEE vz BiER Indal areal
Lacalicy Sprecimness in em? in om i cm? in oot in Te
[ 1 L i L] [} [1N]
B {667 m®) 2 Fa] n ns 55 [}
n 19 5 250 L] 3,160 il
£ 115 5 | S 13 4,250 .15
n 1 ] TS5 lil &T5 13,48
H 2 | ] 0 Sy 104 w1
A& 1 - = )] : =3
& ] 1] 15 an 141 INE]
&7 fi 15 frat 15 1500 s
48 i n 4 2.3 135 n.14
b1 3 n 5 15 a5 1 k]
£l 2 5] 15 k] 50 oo
L) 0 15 250 T3 4,180 43R
L | 7 I 175 k1] 1315 .34
L] q i} 25 n a5 1)
L) & m TS m | 470 143
] Fh) n L1 ] plid &30 043
B 1 - = i s =
L] 1z 7 1.B0S 136 1R, 5] JB.29
6l 5 15 (K1) 11| 2,740 2.1
62 | k] | 5 n o.HM 2.6
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Type species. - Chondrosin reniformis Mardo {1847h), by
momalypy.

Remarkcs, - Yosmaer (1932-5, wol. 1, p. 285) and Burion
& Rao (1932, p. 324) synonymized all species dﬂ:_ribr:d
in Chondrosic with C. reniformis. Burton & Rao assipned
all species of previous authors to two ecophenotypic
forms, compared to the ‘metamps’ of Bidder (1902) or
tropi’ of Vosmaer (1%01a), & reniformis forma (piog
thus ncluded Cooorddema, Codebilfis, O plebeja, and
Cramsmyi o authors; Creniformis forma spurca was
reserved for O spurcs Carler (with it synooym O eollec-
¢rix Lendenfeld). Formu sypice wos charecterized ps
minssve, corticate, keathery, and fough, is surface usually
reticulate, its venis raised, Forma spurea wis siid o be
mcrusting, with level wenws, and smooth, reticulaed
surface. Both forms were noted 10 accumulule foreign
hodies on the surface.

synonymies within the genus are not complewely clari-
fied, There are definitely two species of Chondrosis a1
Bimini, ]

Cherdrogia renifvrmiz Mardo

Plate 42, figures 3-6

Ciiowdrosia renifarssds Mardo, 18470, po 267, Schmidy, 1862, p. 4k
|translaton of ofiginal descripiion); Schulze, 1837, 1 BT {provioes de-
wripsons), ¥8-%0  (dussfieation, maierial, dsebulion), 97- 108
deasbed description, anaiomy), 114 (synonymyl, 121 [distribution),
plLA, fig =19 Lendenfeld, |186%h, p. 458402 [dewmiled descriptivn),
Hil-410 (expengeenn in nuirilien), AT0-82 jexpesiments is paison-
mgl, ST-671 {diecusson of experimenty; of, Jomes, 1902 p, 32), pl, 28,
i, B, B0 %3; pl. 29, fg. 94; pl. 33, Gig. 1E7; Topsnt. I8k, p512-518
iclasafication, synanyms, disiribuloa), 521, 522, 534, 535 (compareive
analomyl S0 (reprodsciion]), 51 (key), 333, 346 [companzos with
viber species), 36H-373 (descriptival, pl. 32, #ig. 120 pl 23, fig 1-5
Leahendeld, [89T, p.38-43, pl 0, Bg 7, 10, 125 pL o, fig. 115, 11%
Sacphens, 1915, po &) [Cape Verde Idands); Topsest, 1918, p, 600
("West Alvica: 580 Tome); Buhit, 1922, p. 26 {Adrase Ses) Topacsl,
ESD, f. &30 (Bay of Maples); Topsest, 1926, po 140 (Mediiemanean
Monacs, 123 m; Towbon, 20-50 my; Tepeent, 1929k, file card (i
distribution); Burten & Reo, 1932, p. 324 fis et 7 Ceglon: Tulicosing;
Vosmaer, 1932-5, vel |, p. 285 (in part ? Lis) of synonyms up i 1900,
arel diswribusion). pl. 2, fig. 12; pLd, fg. 4, 9, 10; pb. 16, fig 9-12; pLd1,
fg. 1-3; pl 4%, fig. I; Liwi, 1952 p. 44 [West Afvics: Senegal); Sark,
I95E. p. 206, pbL 7 (Ligurian Sea); Serd, P96, po 206 (Tyerhenian Sea);
fard & Mobore, 1963, p. 359 (southern Adriatic Seal; Sar, 1964, p 225
[Ligurign Sea)

Type maierial, - Repository unknown, Type locality:
Adrianic Sen near Venice.

Deseription, - The sponge & masive, depressed-ellip.
soidal, or grossly lobate, up to 24 co in greatest dimen-
sion observed. The few single lobes are ofien contormed,
and rench fist sme. The surface s yplcally siromgly
convoluted into irmegular, corrugated folds, 1-5 mm high
2-5 mm wide, outlining polygonal or elongate, meander.
ing depredsions, These primary folds may be blunt or
ridge-shaped, and are commonly provided with secon-
dary, trunsverse folds on their sides,

The color in life is sepia brown 10 deep orange-brown
externally, on parts exposed 1o light. The color is deeper
in the depressions and lighter on the elevations. The aren
wround the base s white with orange-pink tinges. Trans-

tional areas, on the sides, where the superficial relief s Llow,
displuy o peculiar, dendmlic-siellale patiern, reminiscent
of scleractinians  with lurge, polygonol, contigwous
calyces. The seprane patern within these polygons, which
are about 3-13 mm wide, Is caused by the secondary,
transverse folds combined with the deeper pigmentation
in the interstitin] depressions,

The consistency in life i carlilaginous, firm, and tough, -

Dry specimens are shriveled, fard as plastic or hom, i
difficult o cur.

The surface is smooth, glabrous, bl mate vader water,
There may be one o five useally contoried pscodoscules
provided with a thick, elevated collar, The largest ones
observed had o width of 26 mm. The cstia are regularly
distributed over most of the surface, except for the top of
the primury folds. They are about 50 g wide, equidistant,
The eciosome is a thick white coriex, dense, cartilagis
nous, -0 mm thick. bs periphery, abour 300-300 g
thick, i pigmented like the surlface, but is otherwise
undifferentinizd, Many radial, narrow canals iraverse the
white cortex, branching and diverging helow the superfi-
clal depresions,

The choanoseme, distinet from the cortex, is bulf-colored
and sofier, reminiscent of marrow in teatere, [t is ddied
by mexndering canals (excchores) about 100-300 i wide
having Lisings of the some texiure and color as the
cortex. In the center, there may be & system of larger
exochetss (peeudatna), 1-3 mm wide, with a white, dense
lining about | mm thick, Their walls contain irregualarly
sentiered, clongated oscules leading to the smaller ex-
ochetes in the choanosomne,

Reviarks, - This i the first record of this species Tor the
western Adlantic. Prof, M, Sord (Gewoa) and Dr,
k. Rizler (US Matiosal Museum) have expressed
doubis about the identity of this West Indian sponge
with the well-known Mediterranean species (personal
communeecntion). The latber 5 smaller, has a smooth
surfisce and a thinner cortex which is pigmented throwgh-
out (cf. Topsent, 1929b). The West Indian sponge
shows o better agreement with Chondrosia  plebejo
Schmidc (1865, p, 1], from the coast of Algeria, which has
heen regurded a5 a synonym of O reniformi by several
authors, Chondrosi plebefa wos originally disusguished
on the basis of strong, polygonally disposed folds on the
surfuce. Schmidt's nome was later applied 10 8 West
African sponge (C plebeja sensu  Kirkpatrick, 1910,
p. 128, pl. 7, fig.4-8; Swephens, 1915, p, 437; Topsent,
1918, p. 610), which is distinet from C, reniformis, and
may be conspecific with C. callfectrix (Schmidr; see below,
under Remarks on © colfecinix.

Heconsideration of the wentity of this West Indian
Chondvasiy must awail revision of the genus.

Marerial - Two specimens in aleobol; BET2 and BETS,
BET2 (pl. 42, fig. 4, 6) was collecied west of norihern
Turtle Rock, about 30 m offshore, in §-9 m depth. It is
ellipseidal, 11 by 13 cm wide, & cm high, B815 (pl 42,
fig. 3, 5} was collecwed west of the second ssbet from the
north of Turtle Ftu_u:k:_s. some depth as for BE?2. It
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consisted of three adjoining. fist-sized lobes, and s now
cut into theee parts,
Oine dry specimen, 0659, collected at station | during the

cruise of the R/ "Oliver'.

B PR

Oecirrence, - The species seems 10 be rather rare, In the
Bimini area, it was seen only in the reef habital west of
Turthe Rocks, 0659 was the only specimen seen during
the cruise of the B/ "(Hiver'.

Chandrosta callectrix {(Schmidi)

Flate 42, figure T

Coilulopiean collscrmin Schmide 1530 g 25

Chondrmsie collerinx {Schmidi} de Laubenfels, 15368, f, 130, pd 200
fig. 1 (Drry Tortugae); du Laukseniels, 1950a, p. 135, fg. &0 Bermudal,
["l Chnsdrema coffecirix (Schmidt} Bandall & Hammas, 195, g 209-
121 lin fish stomacks, Yirgin Eslands and (7] Pucrio Ries)

Inom| Chondrasis caffvereic Lendenfeld, 188F po 7 [= Chondrasia
chwcaia de Lashenfels, 1930a, 1, 133 nomen subslitgtum: Chondrasia
spurca Carder, 1BEY, de Topsem, 18566, g 5131

Tepe materipl, - Repository of helotype  unknown
(Museam of Comparative Zoology, Cambridge T3, Type
locality: Dry Tortugas, Florida, 42 fathoms.

Deseription, = The sponge i cushion-shaped, with a
lobate contour and rounded margins; 1-1.5 cmi thick, up
b 10-15 em wide. The cobor is extemally dark purplish
brown, almost black; the base may be blucish. The basic
codor 15 oheured by large quantitics of sand in the body.
The consistency is firm, rubbery, bul casily torn. The
surface & smooth, glabrous in specimens with livle zand
in the perniphery, otherwise roughened by the apggluti-
nated sand prains. The oscules are comspicuous in live
specimens, flush or with slightly clevaied oms, 3-8 mm
in diameter, The atria are shallow, only -3 mm deep.
Soon after remowal of specimens, and in preserved
material, the airia collapse completely, their Aoors
becoming fAush with the surface and the oms barely
vigibbe, The oatia are represented by scarce round ori-
fices, 100-300 i in diamcter.

The eciosome 8 a thin, semitfansparent, gelatinous,
detachable skin, The choanosome i firmly gelatinous,
often packed with sand graims. Nis periphery, 2-3 mm
thick, has the same dark codor as the surface, and grades
mba the purplish or brownish grey deeper parts, which
contain scattered pigment cells. The choanosome ®
cavernows, riddled by meandering canabs and cavities
100 gr b 2 mm wide, In some specimens, the periphery
contains less abundant, finer sand groins,

Remarks, - Chondrosia plebeia Schmidy (1BGE, p. 17 s
generally accepted a5 a synonym of O resiformis, the

anly differenee being that the surface of the former ks
pelygonal folds. Chendrasie plebele sensu Kitkpatrck,
1910, from 50 Helena, appears 1o be specifically distinet
from O reniforons, Judping from the description. I is
sofler. has Aush oacules wilth membranous sphinciers,
amd a thin, delicate skin instead of a cories. Stephens
(1915, p. 437) deseribed specimens from the same focali-
iy, which were lull of sand, Similar specimens [rom 5do
Tomé were described under the same name by Topsent

{1918, p. 6100, T might regard this form as conspecific
with . eolfecirix, except For the peculiar anaionbcal
features of the canal system deseribed and illustrated by
Kirkpairick, especially the radial “bristle canals' surs
rownding the larger scurrent conals. [ could not detect
such features in the Bimini material, but it must be noled
that T could not obiain wholly satisfactory sections
becavse of the large amount of sediment grains,

When these sponges were observed and counted in site, a
very remarkable physiologicel feature was noted, which
seems 1o be rare among sponges: upon the slightest
wowch, the oscules, including the atra, and the whole
surface would contract quile suddenly, within a fraclion
of & second. Previously reporied contraction fimes bo
outside stmuli of all kinds, o my knowledge, were
always in the order of several seconds (1-5 seconds
accopding io Prosser e al, 1962 Beaction o exiernal
stimuli is commonly localized in most sponges (el Jones,
1962); coordinated contraction of the whole surface has
bren recorded and described Tor Tethpa aurantion (ef.
Topsent, 193%¢; Pavans de Ceocatty et al, [960) bui
seemd o be considerably slower than in Chomdrosis
coflecrnix,

Material, = One dry specimen, BEI8, locality 54, Twao
specimiens in aleohol; BE4S, Iocality 54, consisting of two
indivicdhunls and two (ragments of a third individual;
BH2 (pl. 42, fig Ty, a large specimen, containing rela-
tively little sand in the periphery. The latier was collected
north of locality 54, &l the northern end of the rocky sinp
north of Mosguito Point,

Oeewrrence. = The only specimens were seen on the rocky
strip along the shore between Mosquito Point and a
poinl abowt 630 m narth of locality 54, The census for
this becabiny s reported in table 40,

Class Calcarea Bowerbank, 1864
Subclass Calcinea Bidder, 1898
Order Clathrinida Hartman, 1958b

Tz 411
Ammdance and slze range of Chowdvedio colleetein al locallty 54 (Tor explanation, sce takle 1
Denxily
PMelin, Mllncx, Averago Comul fcumel. areat
M of Rt (g Fizg aran ol area)
Locality SpECimEns in¢m? I et I em? i em? in Fa
54 & 2 124 il 1,05l 104
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Predation on jellyfish and their associates by seabirds

Abstrac—Scyphozoan jellyfish are preved on
by 11 species of birds in the Bering Sea: Fulmiarus

Predation by birds on gelatinous zoo-
plankton has been documented anecdotally
(Anthony 1895; Foxton 1966; Madin 1974;
Murie 1979), but has not been suggested as
a significamt trophic pathway. Gelatinous
- Organisms are abundant in the pelagic en-
vironment and are important in creating
spatial heterogeneity, acting as “floating
substrates” for a suite of other organisms
(Hamner et al. 1975). Medusae, salps, and
siphonophores, with their parasitic or Eymi-
biotic amphipods (Laval 1980}, may con-
stitute easily captured patches of prey for
marine birds. I here report 11 species of
arctic birds feeding on scyphozoan jellyfish
and their associated amphipods. For only
one of the eleven, the northern fulmar ( Ful-
marus glaclalis), has feeding on medusac
been previously described (Anthony 1895
Murie 1979).

‘The stomachs of 17 species of birds were
examined for evidence of predation on jel-
lyfish: F. glacialis; Puffinus ETIFeus (sooty
shearwater); Puffinus tenuirostris (short-
tailed shearwater), Oceanodroma furcata
(fork-tailed storm-petrel); Larus hyperbo-
reus (glaucous gull); Larus glaucescens
(glaucous-winged gull); Rissa tridactyia
(black-legged kintiwake), Rissa brevirosiris
(red-legged kittiwake): Uria aalge (common
murre); LUria lomwvia (thick-billed murre};
Cepphus eolumba (pigeon guillemot); Pry-
choramphus alewticus (Cassin's auklet); Cy-
clorrhynchus psittacula (parakeet auklet);
Aethia pusilla (least auklety, Aethia cristg-
tefla (crested auklet), Fratercula cirrhatg
(tufted puffin); and Frarercula cormiculata
(homed puffin). Nine species of birds (215
individuals) were collected in the south-
cagtern Bering Sea in August 1982 by D.
Schneider and N. Harrison. Additional col-

lections were made in October 1982 mear
St Matthew [sland (7 species, 25 individ-

m‘lﬂﬂm.‘ﬂh‘ lﬂﬂ} lii!l'l.unnnl.hnm Bcrlllng
Sea, St. Matthew Island, and the Pribilof
Islands (% species, 86 individuals) by G.
Hunt, Z. Eppley, and M. Harrison, All birds
were killed with a 12-gauge shotgun. The
digestive tracts of the birds were removed
immediately afier collection, opened, and
preserved in B0% ethanol. Reference sam-
ples of scyphomedusae were collected and
identified by J. Morin and W, Hamner,
These samples were preserved in both For-
malin and 80% ethanol, the latter for com-
parison with preserved avian stomach con-
tents. The study was completed as part of
the multidisciplinary investigation of the
southeastern Bering Sea (PROBES),

Jellyfish have probably been overiooked
in the analysis of avian stomach contents
in earlier studies because of the rapid break-
down of their tissue. I observed the dete-
rioration of the medusae preserved in eth-
anol through time and learned how to
identify the shreds of dehydrated tissues,
‘Their appearance is unmistakable under low
magnification and permits accurate identi-
fication of medusa tissues from ethanol-pre-
served stomach contents, Under high mag-
nification nematocysis can be seen in the
tissues, confirming the identification. Com-
parisons with the reference samples confirm
that Chrysaora and Cyanea are ingested by
the birds, as well as other unidentified me-
dusae. Specific identification of the stomach
contents is ofien impossible because diges-
tion is too far advanced,

Of the 17 bird species collected, 11 had
eaten scyphozoan jellyfish (Table 1), The
tabulation presumably represents a conser-
vative estimate of the frequency of ocour-
rence of jellyfish in these birds. Many mare
of the collected birds had remnants of tissue
which [ could not identify with certainty as
jellyfish, Another indication that my esti-
mates of jellyfish ingestion are conservative
is that fulmars frequently contained hvper-
lid amphipods, in the absence of confirmed
Jellyfish, mostly of the genus Hvperia which
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Table |, Percemage of binds contmining jeflyfish for
each of three callections. Total number af individual
birds colleeted on each occasion 15 i parentheses.

—_—mmm—__m

Mgl Ociil W dl
Fuel slaciaiis 40116} S0(2)  44(18)
.F:.g;::-fm {10 11 11,4
Puffinus fenwirosiris 23{28) m
esanodroma furcata 25(31) 0y 30(4)
Larur kypperboreurs © iy (o 5z
Rizza tridacra S 13} i) &0{15)
jl'.t?u Breviromires SZH [11}] L]
Urig aaige i) {0y 200200
LUria bovrvia ({0} Wiy 20{10)
Crolorrhyachus peit

tacula iay {0y 50{8)
Aethin erintaieliz m ST
Larus plaicescens o1y m
Cepphag columba {0y LY {0
FPipchoramphus aleunice 02 {m {0
Aethia pusilla {0} W o)
Fratercula eiferhata (L] o L
Fraterewla cormiolaia {m 03) 10

are known to live on medusae (Bowman and

Oruner 1973; Laval 1980), The best spec-
imens of Hyperia found in the stomachs
were intact individuals enveloped in gelat-
inous tissue,

As can be seen in Table 2, scyphome-
dusae provide only a portion of the diet for
any of these birds, which also feed on squid,
crusincea, fish, and a few polychaetes. It is
likety that in the winter when jellyfish are
less abundant, the birds feed more on other
organisms, The fact that several birds were
found to have eaten jellyvfish near 5t Mat-

MNotes

Table 3, Mean number of prey genera per imdivid-
skl bind, companing birds which fed on jeflyfish 1o con-
specifics (el bad not fed on pellyfish (Aaguest 1982).
The number of individiaal birde in each sample is in
ch:l'ﬂ.hl!'lﬂ-\.

—_—— — —
With jaiyisk ke pell yiisn

Fulpeanes gia-

cialis 3.21111}.?9[“? 1.9 l.ﬂlﬁﬁl-
Puifirer pen-

rasiris 2.00=0,58(6) 1.70=0. 780200
Oepanadroma

Frireata LI4=09014)  1.5720.8H3T)
Rixza sridme-

i LAT=0.THT) L00=0,8XE)
Ritta brevis

ragiriy 30000 20001

thew Island in October suggests that they
are a prey as well at times of year when they
are less abundant.

Harbison et al. (1977) noted the abun-
dance of parasitic organisms on gelatinous
zooplankton. Ifthe host were eaten, the birds
also would ingest its associates. It might be
predicted that birds eating jellvfish would
have a greater diversity of prev per bird than
birds not eating jellviish, and indeed this is
5o (Table 2).

The trend toward higher diversity of prey
in the jellyfish-feeding birds suppons the
idea that gelatinous zooplankton are im-
portant in structuring the Bering Sea food
chain. When numerous, jellvfish associates
are likely to be of higher food value than
the jellvfish itself. From the predator’s per-
spective, medusae along with their various

Table 1. Percemtage of collected birds (sxmple size in parenthesss) containing prey (Augest 1952),

Fulsans phiokiia O

Puffna Huins éndasreia Rioy beywieaing

{118 130p (28] Lk 3
Scyphomedusas 41 15 23 Ah S0
Mereids 4
Squid 97 47 23 15 50
Hypertids k] B 50
Gammerids & 4
Unident, amph. &
Copepods 1 1]
Enphausiids i 4 54
Crab larvse [ 4 # ]
Ugident. crusi. il is 31 15
Myvelophids 1] 4 A 10
GEadids ' 2 L5 15
Unideny. fish 28 3 19 kb
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associated organisms represent a highly lo-
calized food patch.
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OTHER HYDROZOANS (.07

L.G. ELDREDGE and DENNIS M. DEVANEY
Undversity of Guam and 8 £ Bivhop Museiwn

Order SIPHONOPHORA

S IPHONOFHORES are colonial coclenterates composed of both medusae and polyps
budded from a common stem. The palypoid portions or individuals are the
feeding gastrorooids, tactile dactylozooids, and reproductive gonozooids, The medu-
soid individuals are responsible for locomotion {swimming bells or nectophores),
and reproduction (gonophores). A float or pneumatophore, once considered to be
medusoid in origin, is also present in many forms and is compesed of a double-
walled chamber provided at the bottom with a gas pland. Some species have a float
which serves ag a hydrostatic organ, kee ping the animal at a particular depth, while
other species lack the pneumatophore altogether. Physalia Moats on the surface and
has its pneumatophore elevated (Fig. la). The nematocysts are particularly toxic in

. siphonophores. Only one species has been reported from shallow Hawaiian waters,

although smaller forms are common in the oceanic plankton, including small color-
less species sometimes observed in near-shore waters,

Physalia physalis (Linnacus 1758) [as Physalia utriculus Eschscholtz in Ed-
mondson, 1946]. Commonly known as the Portuguese man-of-war, this wind-blown
wanderer frequently reaches the Hawaiian 1slands, especially the windward coasts.
While lacking a nectophore, it floats at the surface, with its pneumatophore forming
an oval having a turgid crest which allows the animal to maneuver in the wind,
When stimulated, powerful nematocysts, mainly in the tentacles of the dactylo-
zooids, discharge a noxious and severely painful toxin, The float, in iridescent and
bluish purple color, may be as long as 5 cm while the extended tentacles. of the
same color, may reach well over 10 m) Beach-washed individuals are frequently
ealen by the mole crab, Hippa pacifica (Bonnet, 1946, Matthews, 1955), and, when
available, constitute one of this crab's more important sources of food. The ghost
crabs, Ocypode faevis and Q. cerarophnhalmus, also scavenge on it (Fellows, 1966),
While Totton (1960) maintained that Physalia physalis was the only species to be
recognized worldwide, Cleland and Southcott {1965}, following earlier workers, con-
sidered P utriculus La Martinitre to be an Indo-Pacific species having a single main
tentacle, and F. physalis an Atlantic species with several main tentacles,

Order CHONDROPHORA

The chondrophores are also colonial hydrozoans, They lack an elongated
stem and have the shape of a round or oval disk consisting of a multichambered
float, from which hangs a single gastrozooid, surrounded by gonozooids that give
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Figure | —OTHER HYDROZOANS: a, Physalia physalis, Portugaese man-of-war, muW ;
the waier purface; note the single mapin tentsel (from Cleland and Souihcoi, 19651 b, Felelig v
{from Hyman, [940).




HYDROZOA ) 7

rise to frec-swimming medusae. Dactylozooids fringe the margin of the animal.
Two members of this group of free-floating hvdrozoans have been observed in Ha-
waiian waters. Meither has been reported to sting humans, in contrast to Phrsalia.

Felella welella Linneaus [T58 [as Vo pacifics Eschacholtz in Edmondson,
1946]. This form has a flattencd, elliptical float with a thin tiangular sail {Fig, 1 5),
At the margin of the thin float is a series of short daciylozooids directed downward,
Its nematocysts are less virulent than those of the man-of-war, The color of the
animal is vivid bluc. A review of this wide-ranging tropical species was given by
Edwards { 1966).

Porpita pacifica Lesson 1826, These small, discoidal forms, without a sail { Fig.
2), have been collected off the windward coast of OQahu. Specimens in Hawaiian
waters seldom exceed a diameter of 1 em to 2 em. The marginally placed dactylo-
zooids are guite evident, standing out horizontally at the side of the disk. Like
Velella, this form is normally a blue color.

GLOSSARY (OTHER HYDROZOANS)

dactylomnald: 1aciile polyp which werves in defense and captores food.

padirozooid: fzeding polyp with mawth, wemacks, and pasiric cavily.

gonarensd: reproductive polyp which buds medisas,

nectophore seimming bell, 8 modified medusa wnh bell, velum, radial canals, and ring canall
paeumataphare: float, an inverted meduscidlike bell,
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Figure | —SCYPHOPOA, Kishinoyves hawatfensiz: o, bteral view al the medusa; b, oross section of
pediencle showing four chambers; ¢ basal end of peduncle showing central pore opening of a caral of 1he
peduncle; o medial sarface of a lobe showing gonads and adhesive tentacles; o, adhesive tentncles; g,
genads (From Edmondson, 1930),

Charybdea alata Reynaud 1830 [as €, moseri Mayer 1906). In Hawaiian wa-
ters this species has been recorded up to B0 mm in height by 47 mm in width.,
Gonads are not developed until the bell reaches 30 mm to 60 mm in height. Four
radially situated, club shaped sense organs, each with a wide cleftlike niche, occur
about 15 mm above the margin of the velarium in large specimens (Fig 24). This
species, like the next, is nearly transparent in water and difficult 1o see, but pre-
served specimens have shown the flexible shafts of the tentacles to he slightly pink,
the eye spots dark reddish brown, and the gonads milky yellow (Maver, [ 90y,
Nearly all of the collected specimens have been found near the surface at various
locations around the Hawaiian Islands. According to Edmondson (1952, p. 5),
swarms of this jellyfish rather suddenly appeared on Waikiki Beach during June,
1951, The severity of the sting of this jellyfish is said to equal or exceed that of the
Portuguese man-of-war { Physalia). €. alata is known from the tropical parts of the
Atlantic, Pacific, and Indian Oceans. Life history studies at Puerto Rico were pre-
sented recently (Arneson and Cutress, 1977).

Charybdea rastoni Haacke 1886 [as € arborifera Maas 1897]. In contrast to
. alata, the bell of C. rastoni is nearly as wide as high (maximum 30 mm by 35 mm).
Gonads appear when the medusa bell is only 11 mm high and attain their maximum
size when the bell height reaches 15 mm. The four club-shaped sense organs are
found within a niche about § mm above the level of the velarium {Fig. 2b). Maas



CLASS ANTHOZOA

HE ANTHOZOANS are exclusively marine cnidarians which exist only as polyps.

The oral area is expanded into a disk, and the body is, for the most part, rela-
tively short. The body cavity is divided by septa into a number of chambers. The
animal is either solitary or colonial and may or may not secrete a hard internal or
external skeleton. The class 5 divided into two subclasses—ithe Octocorallia (or
Alcyonaria) and the Zoantharia (or Hexacorallia)—primarily on the basis of sym-
metry. ;

Subclass OCTOCORALLIA

DEMNIS M. DEVANEY
& P Mshop Mumeum

Polyps of this subclass possess cight pinnate {hranched) tentacles and eight
septa (membranes) which divide the body cavity into compartments. When present,
the skeleton consists of individual sclerites or of a network of these fused to-
gether with either a calcareous or hornlike substance. Of the six recognized orders,
five are found in Hawailan waters, three in depths less than 100 m. No blee corals
{order Coenothecalia) are present, while the orders Stolonifera and Pennatulacea
{sea pens) are known only at depths exceeding 100 fm, Most of the other representa-
tives of this subclass are deep-water forms (Bayer, 1952, 1956).

Order ALCYONACEA

Six families of this order, collectively referred to as “soft corals™ are known,
but only two are represented in Hawaiian waters. The predominant reef-dwelling
alcyonaceans in the tropical Pacific are members of the family Alcyoniidae. How-
ever, until recently, this family was unreported in shallow Hawaiian waters. Alcyo-
naceans generally form massive or lobate colonies, occasionally arborescent, in
which there is no solid axis, and in which the gastric cavitiés of many polyps reach
to the base of the colony.

Family Aleyoniidae

Simularia abrupta Tixier-Durivault 1970, Colonies of this true “soft coral”
have been found at several locations in recent vears around the island of Oahu. It
has been observed off Moku Manu isket at a depth of 17 m 10 37 m and off Sandy
Beach and Rabbit Island (Manana) at depths less than [0 m. Verseveldt (1977) made
the initial identification of these specimens and gave a redeseription of this species.
The colonies encrust hard substrata, either basalt or limestone. A single colony may
extend mearly | m in greatest breadth. The general surface of the colony is lobose
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Figure L—OCTOCORALLIA, Sinuleeis mbrupie colony at Halona Blowhole, Oaho (courtesy of

Michas] Missakian),
¥

with lebes from 1 em to 5 em high (Fig. 1), somewhat resembling poritid stony corals
but being flexible to the touch. Each lobe consists of many polyps approximately
| mtn in diameter. Retracted, the polyps give the lobes a pitted appearance. The
living color ranges from greenish to yellowish brown. Very well-developed rough
elongate tuberculate sclerites are present as well as fusiform spindles (Figs. 2, 3).
Besides Hawaii. 8. abrupra is recorded from Nha-Trang, Vietnam, and Fanning
Atoll.

Family Xenfidae

Anthelia edmondsoni (Verrill 1928) [as Sarcothelia edmondsoni Verrill], This
“soft coral” is occasionally found in shallow waters, The soft-bodied polyps, while
close together, are only connected basally by a stolon and are 5 mm to 7 mm high
when expanded. No sclerites are present, The tentacles are pale lilac to purple in
reflected light, and the polyp body is light tan or bull (Figs. 4, 5). Recent studies
have demonstrated the presence of rooxanthellae in the tissues of A, edmomdsoni
{Robert Kinzie, pers. comm.). Colonies reach a diameter of 8 cm or more and have
been collected from various locations around the islands, generally in quiet waters
or embayments. Utinomi (1930, 1958) brought attention to the fact that Verrill's
Sarcothelia was synonymous with Anthelia. A. edmondsoni is known only from
Hawaii.

Order TELESTACEA

This group is recognized by having erect, branching colonies which, in the
family Telestidae, are produced by monopodial growth and in which each tall axial
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Figure 3 —OCTOCORALLIA. Simdaria ahrupra. @, Portion of a calony (o, lobe; p, base); b
Tusiform sclerites from base: o, tuberculate selerites from bass (pfrer Tixier-Darivault, [570).

polyp has many short lateral polyps. In the genus Telesto, the polyps lack sclerites in
the tissues of the lower part of the gastric cavities.

Telesto riisei (Dochassaing and Michelott] I860). In the anthocodial region
of the polyps of T. rifsei, sclerites are longitudinally arranged in 16 narrow rows—~8
on the tentacle basis and # along septal insertions helow the tentacles (Fig. 6a). Two
types of sclerites occur in the body wall (Figs, 68-g). Colonies of this species (Fig. 7)
are commonly red or orange and have white tentacles, In Hawaiian waters they were
first noted in Peard Harbor, Qahu (Naval Undersea Center, 1974). It occurs as a part
of the fouling community, but was not noted by Edmondson in the 1940°% during his
studies in this location. Subsequent investigation has shown it to be present in Hono-
lulu Harbor and several other areas along the leeward Oahu coast, The species has
previously been reported from Florida to Brazil in the West Atlantic (Bayer, 1961)
and it has quite likely been introduced to Hawaii,

AT
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|

Figure 6. —DUTOCORALLLA. Telesta riirel &, Poldyp; b-g, sclerites from two diffenent specimens
(b f. anthecodial sclerites; ¢ & nomlusing scleriles from body wall; & g pamially fused sclerites from
bl v wall) {lrom Bayer, IWalL

Order GORGONACEA

Members of this order, known as gorgonaceans, are characterized by having
a skeleton composed of two parts: an outer cortex containing loosely arranged scler-
ites, and an inner medulla which, when present, has a solid axis of either calcareous
or horny material. While there is but one shallow-water representative verified in
Hawaii, over 90 deep-water species are recorded (Grigg and Bayer, in press).
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The deep-water Forms include six specics of Coralfisem (family Coralliidac)
known as precious or pink corals. Jewelry made from the hard skeleton of Coral-
fizen is an ceonomic resource For the State of Hawaii { Poh, 1971} However, beds of
precious coral must be carefully harvested to avoid overexploitation (Grigg, Ba rtko.
and Brancart, 1973} In addition to pink coral, several penera of the family Prim-
noidue from deep water are used to make gold coral jewelry. although the most
abundant gold coral of the Hawaiian jewelry industry is a species ol the zoanthidlike
genus Gerargia (R.W. Grigg, pers. comm.). In addition, members of the seg-
mented family 1sididae, the bamboo corals, are used for jewelry and occur below
100 fathams.,

Gorgonaceans include the sea fans (gorgonians). best known from the tropical
Atlantie shallow waters, although many members occur in the western Indo-Pacilic
region as well. These forms, representing several familics of gorgonaceans, are
often confused with black corals {order Antipatharia, subclass Zoantharia), How-
ever, the skeleton of gorgonians is smooth and the polyps have 8 pinnate tentacles
while the skeleton of antiputharians has short spines and the polyps have & simple
tentacles. The only gorgomian reported from shallow waters in Hawaii is- Acabario
ftealor in the lamily Melithaeidae,

Acabarla bicolor (Nutting 1908), This small form (seldom exceeding 40 mm
broad by 35 mm high) is branched dichotomously in more than one plane {Fig, 9).
The polyps onginate from nodes, most often on one side of a hranch { Bayer, 1956).
Its color is guite variable, from white to vellow  Fig. 8) or pink to red. Specimens
are seldom fully exposed. being found under ledges or in rocky crevices at depths
from 2 m to 40 m. This species, noted as prevalent on shallow lava flows off the
island of Hawaii (R. W. Grigg, pers. comm.), is also known from Oahu, and was first

dredged at a depth hetween 40 and 233 fathoms off Kauai,
3
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ORDER ZOANTHINIARIA
GERALD E. WALSH and RALPH L, BOWERS
University of Mowal ]

THF. LOANTHINIARIA (Zoanthidea) is a small group of sessile {attached) and mostly
colonial anemonelike anthozoans. In shallow water these organisms, sometimes
referred to as soft corals, may form extensive colonies that encrust hard surfaces or
live buried in sand up to the level of their oral disks, Although skeletons are not
formed, sand grains are found embedded in the tissues of some Species, Fiving sup-
port and firmness to the polyps (Edmondson, 1946). The polyps arise from platelike
(lamellate) or branching (stolonate} extensions of the body wall called the coenen-
chyme. This tissue contains gastrodermal canals continuous with the digestive
{gastrovascular) cavity of each polyp in the colony. New polyps are buddad from
extensions of the gastrodermal camals rather than from old pelvps. Numerous
mesenteries (septa) are arranged in a pattern unlike other anthozoan orders. Muscle
tissues borne on the mesenteries produce rather sluggish column and weak retractile

movements (Baver and Owre, 1968). i 1
One shallow-water family (Zoanthidae) is represented in Hawaii by seven
species in three genera—lsourus, Palythoa, and Zoanthus (Walsh and Bowers, 1971). |

There is extensive intraspecific variation of the external morphology in Palythog
and Zoanthus in relation to habitat, and it is necessary to examine MiCTOSCOpic sec-
tions of the column for proper identification. For all three genera, the cnidom
(description of types, sizes, and distribution of nematocysts) is of great help in iden-
tifying species. For this technical information, see Walsh and Bowers (1971). Two of 1
the Hawailan zoanthids have been studied in connection with their feeding re-
sponses (Reimer, 1971). A chemical component ( palytoxin) from Hawsaiian zoanthids
has demonstrated antitumor activity in mice (Quinn and others, 1974).

Isaurus. These forms are without encrustation of the body wall and have a
single mesogleal sphincter,

Fsavrus elongatus Verrill 1928, Adult polyps—70 mm long. 9 mm in diameter—
are usually separate but may cluster in groups of up to 50 individuwals. Occasionally,
colonies of up to 5 polyps are united by lamellate coenenchyme. New individuals
arise as buds from the coenenchyme either near the bases of alder polvps or at the
ends of short stolons. After a period of development, the young polyp oflen loses its
connection to the parent and stands alone, The column may stand vertically, hori-
rontally, or at an angle; it may be straight or curved. Uniformity of the colony has
never been observed with respect to column orientation (Fig. 1). Several rows of
tubercles are seen on the upper third of the column of ma ny large polyps. The thin-
walled scapus has mesenterial insertions showing through in living specimens, The f
color in life is light tan (small polyps) to brown with white spots scattered randomly

ey
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Figare I -ZOANTHINIARIA, fsaurws elonpetas Yerrill 1938 (from Flate 1, Walsh and Buwers,
1971

{large polyps). Often bright green areas are seen in the upper third of the column.
Preserved specimens are brown. There are as mamny as 50 tentackes and mesenteries
and up to I5 capitular ridges, The sphincter has numerous meshes: the mesoglea,
numerous gastrodermal canals, cell iskets, and lacunae, There are 3 to 5 hasal canals
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Figure 3. —ZOANTHINIARIA, Palvefod saberraloss (Esper 1791) (from Plate 5, Walsh and
Bowirs, W)
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along the entire length of the mesenteries. The mesoglea has numerous gastrodermal
canals in the oral third of the column, This species is fairly common in the intertidal-
zone, where it is usually found on the undersides of rocks in subtidal shallow water,
and in crevices on coral reefs. It is known from all the Hawaiian Islands.

Palythoa. In these forms, the body wall is heavily encrusted, and there is a
single mesopleal sphincter,

Palythoa vestitus (Verrill 1928) [syn. Zoanthus vessitus Verrill], The palyp
is cylindrical when expanded, club-shaped when contracted {Fig. 2). The lamellate
coenenchyme is thick, and the animal is heavily encrusted with sand. In the inter-
tidal zone, expanded specimens may be 9 mm high with a diameter of 5 mm. In the
subtidal zone, the height may be 14 mm; the diameter, 8 mm. In surge pools the
height may approach 26 mm; the diameter, 11 mm. Capitular ridges number up to
30; mesenteries and tentacles, 60. The tentacles are short. The mesoglea has ecto-
dermal, but no gastrodermal, canals. The outer half of the mesoglea of the column
is embedded with sand, The inner half has numerous lacunae which contain zooxan-
thellae. The sphincter is moderately developed, with the largest cavities located
distally. There are up to 9 canals at the basal half of the complete mesenteries. The
oral disk is green or brown. The species is common on reefs, in surge pools, and in
the intertidal and subtidal zones along rocky shores of Oahu, Kauai, Hawaii, and
Maui. It has also been found on the reefs in Pago Pago Harbor on the island of
Tutuila, American Samoa, and at Atimaono Pass, Tahiti.

Palythoq tuberculosa (Esper 1791). The polyps are immersed in coenenchyme,
which may be as thick as 26 mm (Fig. 3). The mesoglea, which contains pigment

Fipure 4. - ZOANTHINIARIA. Palrthoa psenmraphitie Walsh and Bowers 1971 (from Plate 3,
Walsh and Bowers, 1971).
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granules, fills the entire space between the polyps. The diameter of living. :un:rlas:u:d
polyps removed from the colony is as much as 8 mm. There are up 1o 35 capitular
ridges and up to 50 tentacles. The colony is heavily encrusted, the color of the anlmlal
being that of the encrusting material. There are numerous gastrodermal r.:imals_m
the mesoglea. The sphincter is moderately developed. The complote mesontarion
have | basal canal and up to 5 canals proximal to the filament. Colonies are found
in surge pools, along rocky coasts, and on the reefs of Oahu, Kavai, Hawaii, and
Maui. This species is known throughout the Indo-Pacific region.

FPalythoa psammophifis Walsh and Bowers 1971, The polyps, buried in sand
to the level of the oral disks, are erect and cylindrical, Stolonate coenenchyme at-
taches the colony to coral rubble below the surface of the sand, The epidermis is
heavily encrusted with sand. Living polyps are as high as 22 mm and may have a
diameter of 9 mm (Fig. 4). Capitular ridges number up to 30; mesenteries and ten-
tacles, up to 60. The tentacles are long. The outer third of the mesoglea is heavily
embedded with sand; it has numerous cell islets, ectodermal but no gastrodermal
canals, and numerous lacunae with holotrichs and zooxanthellae, The sphincter is
weak. There is a dense fibrillar tissue layer at the base of the epidermis of the oral
disk. The color of the oral disk is green to light brown. The complete mesenteries
have up to 6 basal canals and numerous pigment granules. The colonies are com-
mmon on the sand flats of Kaneohe Bay, Oahuw, the only recorded locality.

Palythoa toxica Walsh and Bowers 1971, The polyp is erect and cylindrical,
with a slight swelling at the base, and is heavily encrusted (Fig. 5). The columns of
expanded, preserved specimens are as lall as 14 mm with diameters up to 7 mm.
The coenenchyme is lamellate, The capitular ridges number up to 30; mesenteries

Figure 5. = ZOANTHINIARIA. Polvthos roxtes Walsh and Bowers 1971, Disk diameer approxi-
mately 7 mm.
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Figure 6, —ZOANTHINIARLA. o, Reef growth form of Zowwris pociffous showing crowded polyps
with separaic hasex; b, surge poal growth form of 7. pocifces showing less erowded palype with bases
umited,

and tentacles, &0, Both ectodermal and gastrodermal canals are absent from the
mesoglea, which contains pigment granules and is heavily encrusted throughout,
The sphincter is wealk, with cavities approximately the same size throughout.
There are as many as 5 basal canals in the complete mesenteries, some of which
extend into the mesoglea of the column. The oral disk is light or dark brown, often
with a random pattern of small white spots around the mouth. These colonies have
been reported only from surge pools at the Lanai Lookout and Blowhale, Oahu,
and from the Hana District, Maui. 4

The name toxica was chosen for this species because a strong toxin is present
in the mucus of the gastrovascular cavity. Great care must be taken when handling

Fipure 7. —FOANTHINIARIA. Foarihns pachicus Walsh and Bowers 1971, Oral disk diamseter
approximately T mm,
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these palyps. A student collector, who inadvertently touched a colony to an apen
lesion, requiréd hospitalization for two davs (Walsh and Bowers, 1971). The toxic
property of this zoanthid species was known to the early Hawanlan.-;. who called it
firmu moke o Hana (deadly seaweed of Hana) and would emans It on spenr pn!nu.
to make them fatal {Moore and Scheuer, 1971). A study on the nature of the toxin
from several species of Falvihoa has been reported {Moore and athers, 1975).

Zoanthus. These zoanthids are without encrustation of the body wall and
have a double mesogleal sphincter,

Loanthus pacificus Walsh and Bowers 197 [syns. Zoanthus confertus Verrill
1928, and Zoanthus witidus (Verrill 1928)]. The external morphology of this species
varies according to the habitat. On reefs, the polyps grow from lamellate coenen-
chyme and are in very close proximity to each other, but the bases are separate
(Fig. 6a}; in surge pools, lamellate coenenchyme gives rise to polyps not as crowded,
the bases of which are often united (Fig. 65); on rocky, wave-washed shores, the i
cocnenchyme is either lamellate or stolonate, and the polyps are single or in groups
of two to thres, often between polyps of Palythoa vestitus, The living, expanded
polyp may be 15 mm high; the diameter, 7 mm (Figs. 7, 8). Mesenterics and ten-
tacles number up to 60. The proximal portion of the sphincter has cavities of irreg-
ular shape. Pigment granules are found in the epidermis and in the owter half of
the mesoglea which has numerous ectodermal and gastrodermal canals, There is a
single basal canal along the entire length of the complete mesenteries. The calonies I
afe commaon on the shores of Oahu, Kavai, Hawaii, and Maui. This species 15 also
known from Pago Pago Harbor on the island of Tutuila, American Samoa, and on
the reef at Atimaono Pass, Tahiti.

Figure B —ZOANTHINIAR (A, Foanrfs paciiens Walsh and Bowers 1971, Oral disk disimeter
approximately ¥ mm.
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Figure %.—ZO0ANTHIMIAR LA, Zogvtber keals

hekuarnis Walsh and Bowers 1971, Disk diameser
approsimately 5 men.

Figure 10, —ZOANTHINIARIA. Zoawithus kealakel igensis Walsk and Bawers 1471, Disk diameier
approximately 3 mm.
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Loanthus kealakekuaensis Walsh and Bowers 1971, The lamellate coenen-
chyme is highly developed. often extending to half the column height, Polyp bases
are separate, and the height of living, expanded polyps may reach 10 mm: the diam-
eter, 3 mm.(Fig. 9). Mesenteries and tentacles number up to 54 (Fig. 10). All the
cavities of the proximal portion of the sphincter are elongate. The mesoglea is
without gastrodermal canals and has no pigment granules. The basal canals of the
compiete mesenteries are 5 in number at the base of the column, There is a single
basal canal at the oral end. These colonies have been reported only from the inter-
tidal-zone of Kealakekua Bay, Hawaii. living on lava rock. As in Palythoa roxica,
the gastrovascular mucus of Z. kealskekuaensiz appears to contain a toxin and
should be handled with great care (Walkh and Bowers, [971).

: GLOSSARY (ZOANTHINIARIA)

basal canals; small canals, located where the mesenteries are atlached to the calumn and runming paral-
Il R e mesenteries,

capitulam: upper, short, thin-walled region of the colemn: sometimes having ridges.

eapifular ridges: ses capitulum,

cell isbets: small groups of pigmented cells iregularly scattered in the mesegles. The islets appear 1o ke
groups of ordinary mesogleal cells,

coemenchyme: an extension of the columns (body walis) of Fol¥ps; o commion tissue which connects the
palyps of a colony; it may appear &s stolonate, lamellate, or g3 Mattened expamions, which may
Till the spaces belween polyps.

culumne the hody wall of the polyp. 'E

emcrislations: excepl for Foourhes and frawrws, poanthids incorporate sand grains, apunge spicices,
feraminifera tests, and other bard particles into the bady wall,

fitarment: see mesenterial flamani,

gastradermal canabs: conals thst connsst the pastrovassidar cavity of all polyps in the colosy, These are
Tound throughout the cocrenchyme and can initiate the formation of sew polyps.

pastrovascilar cuvity: the main area Tor digestion in ihe palyp, beginning ot the mouth {located on the
oral disk) and containing various regions of cell specialization, the mesenteries, and the BRSO~
dermal canals,

hobotrich: nematocys with a tube af uniform diameter which ls uniformiy srmaored thrgughout its lemgrhs
it is typically long, with a thin capsule and o nearly ar completely coiled comen.

lacunae: open spaces of variows siees in the :

mesenderial {oeptal) flsmsent: the fres edge af each mezifilery below the pharyny,

mesedery (sepdumls a longiudical partition in the gastrovaseular cavity of anthoeases which divides
the cavity inte chambers. The mesemieries are compnsed of gastrodermis and mesoplea. Camplete
mesenteries are those continudus from the column wall Lo the pastrovascular cavity.

mesnghea: o gelatinous iransparent macris that comprises the central portion of the hody wall betwesn
ectoderm and entoderm,

mesogleal sphincter: present in the capitular repion of the column of ali shiallow-water Hawaiian
roanthid genera; it iz compossd of & single haed of muscle tissue in oy amd Palython,
double band in Zoarhos,

nematocyst (singing cells, neftle cellsh: o coll organaid which corsisis cssrntially of a capsule containing
2 coiled gapillary tube which, epon simulation, discharges to the owtside by turning inside our,

oral disk: the tissue that extends between the base of the tentacls and the mouth

&ea pims; lower, thick-walled region of the calumn,

sphimcier: see mesogleal sphincier,

woindermal canalse lnrge ectodermally lined carals which penctrnte he mesnglea: the conals course in a
radial direction and mpy pass into the mesenteriss,

ranxantheliae: vegetative state of symbiatic dinoflagellate algse Toand in the tsswe of same zoanthids,
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& similar squid was found in 1908,
Giant squids, secording to

© squarium experts; generally
ﬁmlmiu;tuﬂ“mthm.
i ful of s liquid formua
U il b oo dlintay ik thoe
weeks, then moved to the Mo
seum of Comparative Zoology at
Harvard |
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)
jellyfish stin
of the outermost surf spots off Waildld,
so they (the jellyfish) are on the surface
way out there,” Pestana said. i e
fers who ingiat on going in the
wftgshr;dﬂwummmjemym
cover their arms and reduce the chance
of stings while paddling, he said.
Pegtana said It was the worst outbreak

of stings In aboul two years.
“] had 50 calls from perscns asking if it

e

gs at Waikiki
was safe to go In, and I tell them it's just
not worth the rigk,” Pestana said, w m
Pmtanasni&ﬂfeguardswﬂlhehmkat.
Lheir stations again this morning,
atocked up with “Stng Aid" a spray-on

antidate that h neutralize the toxin
carried In t.hejﬂﬁr]?;sh tentaclos, 7

B Surf meet boxed in jellyfish. Sea
story, Page D5, s =

More than 300 treated for

Hfﬂ’dhrm
Advertizer Staff Wrirer

need to be posted again,
By 2:30 p.m., u.tﬂlal'niaﬂﬂﬁermhad
been treated at the gever lifeguard

More than 300 swimmers and surfers stands on Waikiki Beach, and another 11

were treated for box jellyfish stings on at Ala Moana Beach, Pestana

Wailkiki Beach yesterday. Scattered ingi-
dents also were reported at Ala Moana, tourists, and

gaid,

“A lot of the people getting stung are
tﬁ? are just tai:'.iﬁg a

Sandy Beach and Punaluy, chmce'amlemeﬂngthew&tardwite
Water Safety Capt. Edmund Pestana the warning signa, Pestana said.

sald lifeguards would check the shoreline

“Surfers were getting stung
'atdawnmdlrmﬂeeuwaminguim out by Number Threes and

5, Two
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§ Floating pain

Kauai and Oahu

'b'eachgﬁers- hit

gﬁyﬂa bl'gﬂ?tm/ z

D?ﬁ-"/ff
Twnnfthummtdammﬂ creatures

Hawaiian shoreline have hit the south shores
of Onhu and Kauai in the past two days,
ﬂﬂgﬁl&‘ﬂﬂﬂﬂﬂﬂfhﬂﬂhguemﬂthpnmnﬂ

Kauuilﬂemmrds esterday clozed

Beach Park hmh:{unngaﬂerahtﬁm

M&ﬂﬁﬂbﬂfabﬂutﬂan::a&mtha]mg,hh
Fﬂhﬂul Il‘.‘!ﬂkm

INSIDE: | .o Hed swom into 4

Portuguese man-of-war,

muttuknuwwhm.m}rdm:lﬁuesur
asked one woman. "I use meat
tenderizer, He uses pee,”
Amthwwomnuuidahe;amﬂappleﬂﬂ_u
vinegar to treat Portuguese-man-of-war stings,
=™ :
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Obituaries

MILITARY HOUSING_AS

s Hawaii

Jellyfish
hitting
beaches

30 swimmers
seek treatment

f e e

warning s - Wa
after about 30 swimmers
sought medical attention for
box jellviish stings, said life-
ﬁzmn:l apt. Ivan Harada of

e Water Safety Division.

sﬁ:pmmn include difficulty
in breathing and abdominal
cramps, Harada =ajd, Ambag-
lances responded to at least
five calls by 2 p.m., whic
lifeguards said was the peak
of the problem.

Swimmers  were  usually
treated and released after re-
ceiving a shot that relieved
the s¥ymptoms, Harada said.

No beaches were clesed
yesterday, and lifeguards
planned to check again this
morning to see if the tranely-

Atyartiser phota by Richard Amba
Despite warnings, beach-goers wentured into waters off Ala Moana Beach yesterday,
cent Invaders returned Inear-shore area yesterday. soned meat tenderizer that
Harada said southerly wind: | An effective home remedy containg paba, Harada said.
appa:em%wm the cause for for jellyfish stinge is to make Enzymes in the 1Ee:!ate- break
e

the jeliyfish coming into the i paste of vinegar plus unsea- down proteins in VEenom.
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Stealth stings shuf’Sandy

By Walter Wright
Advertiser Braff Writer

An invasion of nearly invieible
atinging box jellyfiah forced closure
cof pnptﬁ&l‘ Hamauma Bay and noarby
Sandy Beach vesterday when several
persons in the water were glung, one
g0 badly she was taken to a hospital
for treatment,

Lifeguards, police and recreation
mr}:era toolk an hiJ_Iur to clear a‘n::;.:'f

pereong from Hanaumi
ning at about 245 &m, m?&nﬂy
waR closed at 11 am., Water
Safety Capt. Jim Howe said.
| At Hanauma Bay, park manager
Alan Hong sald visitors didnt want
to leave. '
. Y we could have been eertain that
they would out of the water, we
wouldn't have to cloge the park,”
Hong sald, “but once people get
down on the beach It would take an
army of armed personnel standi
every few feet to keep them oul
the water.”

Hong said some argued

that they could go in the water and

The box jellyfish
“present a serious,
real threat to the
public”

Jim Howe

avoid the jellyfish.

"Bul the box jellyfish iz almost
E‘?'“Plﬁtell:ﬁr-trampmmh and it would
be very difficult for anyone to see it
let alope avoid it,” he said.

The jellviish, known n Aunt.rull:l:. as
A BB Wasp, 8T rectangular in
ehaps, about tw% in :E“ameter
by three inches long, with translu-
cent tentacles hanpging down another
four inches,

The box jellvfish has a much stron-
gor sting than the more common

Portuguese man-of-war, which is also
easier to see in the water.

“They present a-serious, real threat
to the public,” Howe sakd

“When the lifeguards arrived on
the beach, they saw about 100 jelly-
fish up on the shore at Hanauma
Bay, and within the first hour of the
hesch open they had six stings,
including the who was sent to
the hospital,” Howe said. The woman
was treated and released, a hospital
spokeswornan said.

Officials said the same jtﬂ{;ft‘iﬂh had
beéen seen recently in aikiki ar-
en as well, but Windward and North
Shore beaches reportedly were not
affected.

Howe zaid officials “believe the jel-
iyfish came in from the Kaiwi Chan-
nel with the recent onshore winds,
With the winds changing back to
normal trades, we expect they will
be blown out again.”

But Hong zald he would wait to
gee if jellyfish are still present before
deciding whether to reopen Hanauma
Bay today.

Beach, Hanauma

Achortiser photo by Gregory Yamamoto

This box jellyfish was captured in a glass jar yesterday at Hanauma Bay.
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Box jellyfish invasion
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By Sandra 5. Oshiro
s Jop S et ©

wm-ah posted along W
Beac : i Jellyfis
inv ‘Qahu's south shores
for the second day in -a_m;k
The box gh, packing a
nastier sting their Portu-
guese Man-of-War cousing,
stung mare than 80 le at

Hanauma Bay by yes*
terday md'anﬁﬂﬂﬂpmplﬂ
at Walkiki, said Capt. Ivan Ha-
rada of the city Water Safety
Drvislon. i
One l4-year-old girl was
Ka-
lolani Medical Center for
omen and Children after ghe
was stung at Hanauma Bay
and deve an allergic reacs
ﬂﬂﬂ.m!ll 2
Swimming at Hanauma WwWas
banned at 10:30 am. after the
number of sting cases there be-
gan to mount. o
Despite warni from life=
ruards, some e continued

'WETE}' just

Lo = .
ﬁwmdi continue, the infestas
on. could remain a problem
A today, he said. ; i

Box jellyfish are usually two
to three inches long ten-
g i

righ in ]
ere?r paid Heid Withrow,
Waikiki 's acting cu-
rator of live exhibits, but *if
vou gee |t on the beach it
like a glob of translucent
mush."”

Dead or alive, their venom s
still active, he said.

Those who get stung should
wagh off the wound E-i;h w:rﬁnh
water and rub it gen th a
paste made of meat tenderizer
or baking soda and water. ]

In rare cases, a sting can
pause an allergic reaction.

§

!

THA 3/2,1/?0

* of swimmers and waders there &

=

© stung by the venomous creatures, said |
i ww:: Safety Division. Officials will check the bea
morn

=8 fel: :.!1. 1
Capt. Ivan H

TUESDAY, MARCH 20, 1990

JUPDATE

Jellyfish blown inshore at Waikiki

close to shore at several
W i beaches this morning, believed caused by
southerly wi

viish were

While thets were no initial reports of stings, clity
lifeguards sajd & small number of Jelhlish were
seent In the area of the Pacific Beach Hotel and
further down shore near the Hilton Hawallan

Village Hotel,

City water safety chisf Ralph Goto said lifeguards
will post warning signs if the problem worsens,
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' 'Ef;, number of worms
on the beach
n! Lu.n]kn recently, caus-

ing a str & #wiln-
miers and beaehwalkers IU's cer-
tinly understanddble — most
patrple are about as thrilled to see
worms:on their beach a3 they are
0 see greal white sharks.

But esen though these small
warms were from the fireworm
fumily they didn't ssem to be hurt-
ing anyone and 1hey were benuti-
ful: They h&d orange hellles, R:alr
ple spots on the hack and yellow
htistios,

‘These and -all fireworms belong
i g large class of maring worms
chfed polvehetes:

‘Polychetes are  segmentod
worms similar to earthworms ex-
Cipl v ent has a tiny foot
prtotrudi vach side. Bun-
lea of e stickout of the end
of each fooi like little whisk
browsms, and thats where these
wormg get their name Polyehets
means many hristies.

When [reeswimming poly-
chotes erawl over the ocean E
1he littlo feet take steps and the
bristles heip them geip the bottom.
The bristies are sharp, protecting
1fe animal as well as o
hsdd onto the smocih walls of its
hurrow,

[n the fireworm family, the hris-
ilgs are like little ha na that
bresk off in the skin if you touch
them with bare hands, The tips
introduce 4 foxin which can cause

ing and pain of varioms de-
Hrnes,

JThe worms that vashed onto the
Lanikal beach are much smaller
ilran the ones people here usually
call fireworms bul they are’ all
membets of the same family,

“And” even though the biisties
easily fell off the Lapikal worms
mn 1 looked at t . on the

h, nusw]mmmlhntidw felt

what were they dolng thera?

hably got stranded in the
fish ’ ¢ eurrents after enmtpg m
the purface to spawn, poky-
“Betes have mating r‘rtu:%;.that
involve swarming at the water’s
sgeface al cerlain times of the

p%rhm Columbus approached
LhE Morth American coast for the
fipst time, he reported seeing
sﬂﬁh‘:ng that Iooked llke *can-
dlgs moving in the sea." Ressarch-
ops suspect that ho may have been
seettg, the mating ritual of the
polvchetes called Bermuds  fire-
warms, ‘which: glow in the dark
during mating Lime.

In the summer, for & fow daye
after the full moon, these botbom-
chwel -mear the
surTneeThe fomales swim in tiehit

Numerous marine worms .
wash up on Lanikai Beach

OCEAN

1 WATCH
! By Susan
Scott

circles while throwing off & green
light: the males are attracted to
this light and swim toward it,
making glrnwlng a¢en lines as

Amid these eircle-and-arrow
fireworks, the males and females
relepze their eggs and sperm into
the water, andg?ﬂ'ﬂmaﬂm

The light from thaﬂe WOrms
a- hﬂght mm&h t people can
&

ﬁnﬂmarpﬂm:aﬂmtheﬁ.-

Q‘ﬁﬁ Sight 2% the year. doty
= 1

the seventh night after the first

anmntthanutmnaqulm. :

ﬂmﬁﬂﬂ event was so
this day marked
Wﬁemmm

Thepﬂnlnwruaramnmr-
ous on this one 1 that the
witer looks like bo ﬂ:lllhel.ﬂ..
samoans collect them
ful, then pool them for l.mmmu-
nalfeut.

I have never heard of anyone
eating polychetes in Hawail, but
we have en to feed an army.
More than different Epetiui
live in Hawailan waters, but this
count i3 not © since re-
searchers Iy find more.

Polychetes are one of the most
common animal groups in the
ocean hut we om ses them
because aften live under
rocks or in sand and mud
burrows, Most of us are familiar
with a few specles like the beauti-
ful fanworms called featherdus-
ters that live In harbors, but unless
the free swimmers are swarming
at the surface, we don't know
they're thers:

BOme tes of these worms ane
important to our coral reef stabili-
ty by forming tubes of cemented

grains or caleium carbonate.
Others break up dead coral or
deposits of algme.

A few polychote species serve as
indicators of polluted environ-
ments since they in great
numbers where water has

s0me "organic enrichment,” polibe -

wards for sewage,

Sugan Scotl is o warine
mmm omar
e
‘rl-n:lrlir""
-muduu

R

E
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lellyfish ride with. the tide:
city says the coast is clear

That pesky flotilla of box jel-
Ilyfizh appears to have ridden

day, when the [irst of about 50
viotims with the lenla-

{day cles of the pint-sized pests.

quietly out of town on ."F'r '
might's high tide after showing
gwimmers from Kewalo Basin
to DHamond Head who's really
the boss. _
The Walcr Safety Divigion of
the cily parks department
sounded” the . all-elear [or
Eganh-guerﬂ at 9 aont. gﬁﬁmr—
¥, recpening popular hea
along a 3%e-mile stretch of Da-
hu shorellne that had been
Etlmﬂd sibee about midday Fri-
L
 The invasion actually began
shortly after midnight Thurs-

Nine people, in age
from 10 to 41, were treated
and released from loeal hospi-

. tals and clinics Friday after bo-

ing stung by the jellyfish,
which measured 1% to 3 nch-
ei high and sbout 3 inches in
iameter

d 5

“We sent people out to check:
the shorelines and we went out
I our inflatable boat amd we
found :ml;‘ a fow along the
shoreline,” Capt. Ivan Harada
of the Water Safety Division

said vesterday.

A-2  Hongluly, Aprll 30, 1868 Tha Sunday Siar-Bulletin & Advartiser

Jellyfish at three beaches sting
more than 40 Oahu swimmers

s s Yenomous: box: jellyfigh-stung

more Lthan 40 gwimmers in
Waikiki, Ala Moana and Ha-
fauma Bay waterz yeslerdey,
but na one was geriously in-
jured, city Water Safoty Divi-
J;tduimmciya]s gl & A5
ficials  deéscribed Yester-
day'z Infestation as o minor
one, unlike the invasion in iate
March that closed some besch-
ee and sent hite @ 1o hos-
pitalz and clinicsiwith severe

stings.’

The beaches were kept open
vegterday bt # Were posts
ed warning hes era.of the

jellyfich, which can sting. with
their long tentaclez,
DMfieials zald they hoped that

~#the beaches will be clear of

the peats-today -as overnight
high tide washes ithem back
ouL 1o ged,

The exact number of le
sr.g wasn't known, ?Eu'r. i
i repart at lesst 30 gwim-
IMETs  weré at San Souck
Beach, wheré thay Wwefe train-
ing for an upcoming competi=
tion, and 10 swimmers od
ptinga at Ala Moana Beach
Park. A few mare peaple wero
gtung in Waikiki waters and
Hanauma Bay, they said.

Minor stings can be treated
Erlth a ;l.rlnegzr ringe. followed:

¥ & paste of mest lenderizer.
In rmire cages, people allergie to
jellyfish poison can suffer ana-
¥h:.rlnu'lic ghock, -a potentiaily
atal reactiom

T T e Y T e T T e ———




A new visitor
pays a call at
Lanikai Beach

O The finy creature
could be a ﬂuusln AS

of the “fire worm’

By Pater Waogner é’
Ster-Bullain

They're smmall and spiny, and strewn
ggutt;;hmeh they look like thousands
orange pefals.
That's how Peggy Hodge, a

, & longtime

Lanikai resident, describhed the
strange creatures she on Lani-
8 morning

kai yesterday
siroll

“TI've been walking the beach every
day for the past 30 , and this iz
the first time I've seen this" Hodge

said,

ok g e s
o1 OnE

8 Bed WOrm cﬂhdma flava. If so,

it is closely related to “fire worms®

gcrm leave minute spines in your

Officials, therefore, advire leaving
these worms, fiery or not, alone.

(Chioeia flava lives on the sea bottom
at dm between 800 and 2,000 feet,
said ck Copant, an entomologlst
at the state Department of Agricol-
ture. They come b0 the surface to
kpawn, which could have caused them

Who ore these criffers,

to be blown ashore, he
Spocimeans enmir:
were full of
Conant doesn't trElEe-ve the worms
can do much harm to swimmers, "un-
less they get between you and vour
sw!'l ﬂl’illnﬂﬂ] ries experis vesterday
arine L5 ¥
badn't vet examined the visitors and

*

terd:y

By Cigan Sansul, Sior-Dulesn

omyway? These liny, wormlike credtures come ashore of
Lonikal Beach yesterdoy, musmg soma Inferast but apparently no problems,

couldnt commént on the phenome-
MO,
Ii wasn't immediately known if the
worms washed ashore &I?'HII.HIB elga,
"[tuwedrd thing,” suld Hodge, who
pleked one up without belng. stung.
“When you put them on vour hand woud
can see they look just like ltle cater-

pillars.”
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'nnunn;% the suceezsful grul:'ta:and umph:eymd.

Opihi farming *2/5%
success on Big I-sl'e

KEAHOLE, H.'ﬂj-g“#:m_ i single ‘tank, Ma-

opihl con-. g Imass spawning was
tmﬂ,&d: mﬁmmf Ie: _ﬂeal:ﬂhtd ag the “critical
o frash d& first step” 1n Eﬂﬂﬁﬂ“ﬂb’
Er%w - raising opthi co i
popular The limpets have been in
William  Magruder inﬂ high demand in recent years
Redmond Hum hrey ‘but natural stocks have been
Halm Techn : mé:ir- depleted and expensive, de-
“ﬂuﬁa ronous  spite efforts by the county
spwwnumg ow-fpot  and state to limit their har-
opihi™

in experiments ~vest. _ .

at the Nat Enhrgylahu— Researchers said the next

ratory, a stale-county center Wi

for research and develop-
Kailua-Kona.

Tha successful spawning of opihl |
inu‘aamhnpasarm
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Carel T. Sorden, Department of Zoology, University of Hawadii

(RYPTOFAUNA OF FRENCH FRIGATE SHOALS, NORTHWEST HAWAITIAN ISLANDS
{Advisor: Dr, J. D, Parrish, Hawaii Cooperative Fishery Research Unit)

Coralline materials sampled at French Frigate Shoals, WWHI, were collected from
different habitats and analysed for cryptofauna, Substrata include live coral, dead

branching coral, branching coral colonles with approximately 50% living tissue, and dead,

eroded, coral rock. The carbonate fractionm of the coral was removed by nitric acid
dissolution and the organisms were then identified and counted,

Folychaetes comprised the dominant taxon, with the families Syllidae, Eunicidae,
Terebellidae, Sabellidse, Spionidae and Nereidae represented in all pamples except the
live coral. The endolithic fauna from the live coral was extremely sparse confirming
reports from other studies. Both numerical and species abundance were highest in the
eroded coral rock, which contained 18 polychaete species and approximately 16 species of
crustaceans. Molluscs were represented primarily by vermetids. H' walues for poly-
chaetes are 1.759 for dead, eroded coral, 1.536 for the dead, branching coral; and 1.095

for the partially living branching coral. There were no polychaetes in the living coral
sample,

The polychaete assemblages in these carbonate substrata are similar in familial
composition to those found in other Indo-Pacific coral reefs e.g. Marshall Islands, Guam,
and the Great Barrier Reef. The French Frigate Shoals community appears to differ only
in species composition. The famllies represented exhibit diverse feeding methods
including filter feeders, selective detritivores, herbivores and carnivores. Worms may
erode burrows, utilize existing crevices in the dead, eroded rock; or live amongst
encrusting and fllamentous algae, This variety of hahitats and feeding types allows a
diverse assemblage of polychaetes to occupy dead coral rock. (This research was
supported by the University of Hawall Sea Grant Program, grant no. NI/R-4).
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Sign of the sting : G Do o
Venomous jellyfish and Portuguese man-of-war were carried by kona winds
into the waters at Waikiki and Ala Moana beaches yesterday, causing many
painful stings up and down tha beaches. Some swimmers were cetermined
to take their chances and went in despite warnings from the city parks
department. Tha sign says "Portuguse,” which was roughly transiated from
Portuguese. " 5 2-2953 HA

- —— it -1

375757 TS
Man-of-War ﬁgg off Waikiki

Srar-Bulletin Staff Swimmers shoold stay out

The waters off Ala Moapa OF 'he water E‘“t_E "i“: blows
Beach Park and Walkiki ‘D€ Iniruders back to the open
Beach are teeming with Por- 569 aocording 1o the city Of-
tuguese man-of-war, which can fice of Information and Com-
inflict painful stings. plaint.
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Canches face,":extlnctlon by 1990

s i i‘M a8 e -txl;% | T o 't-. e ikl 1\';'&
’:‘-L GMHM"&"ILLE - Flai’ 1HIF€‘ ' d ]}]}Hh p]umm | E {w :.:.' B4 ur a5 blasting eniiré,r'r_ua a." i
-r{ﬁp} Eﬂﬂlﬂlﬂ thE Iargﬁ In! || P iy ..n.-'. I} ""."'| 1_-\. 5 Eﬂmmp‘r‘ﬂiii ..,|-| 'H'.Il'h. dﬂmﬁﬂ m EH at m
- marine snails that delight- -~ - The nmnh pﬂpulatlﬂrﬂ. :n kllshnrlea and: d1e11, cuﬂm—*’g snalh. ARG
. shell collectors and seafood | warm Caribbean waters is # tors, as well as' thelr eus- ey Lol I
!cloverq alike, maydisappeal‘-ﬁ’nnly 10 'percent to 20 parﬂilumm fedhatt 1o iy !;’H:umpsm Baid ! u‘wnuld i

;within the next 10" years if =" cenf what it was i decade | rmnnstb]hl:.r b for the take a 10-year ban on conch ;x
“present harvesting - trends +-ago and there seeris to be - decling. of the conch and - collection before the snails L
don't stop, a University of 1" no slowdawn in the decline, . wther . colorful marlrréﬂ-h ‘could return to former pop- -3
Florida researcher says, a;-‘nT}mmpmusal.d. f4 L Enails, Thompson sald. [ ulation levels: Only 'in the
"The . conch., s being 2,3 He compared the conch's'd - /1n the Tuidian aid Pacific | Cayman Islands are mweq
E&ﬂenmnaled Htﬁmltﬂlﬂl-lt EF ible plight to that of the & oceans, he; said, commer- ¥ laws prulat-tmg um md1
‘West Indlan waters,” said « snowy egret, ‘which fell - elal collectors havegunau " 'bie noted. L
-Dr. Fred Thompson, amnl- - dangerously . elose ' fo- .
; lusk specialist at the F'];rr— extinctldn at the turn of the
(1da  State | Museumn here. . eentury Because of | high
Tl!m-e is & very real puaai-'~ dma:bdaidrihhahl.mahlc r
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CraE_ns by thousands

wash ashore here

— Beveral thousand small crabs
washed up dead on Kaneohe
Bay shore between Kaneohe

7 Beach Park and Waikalua Fish-

. pond before dark last night.
Biologists from the state Divi-

sion of Aguatic Hesources were

investigating.

"It seems to be a tvpe of
small sand crab,” sald Paul
Kawamoto, an aquatic biologist,
after checking the coast about
30 yards on both sides of the
small park. He said the kill
seemed fresh but may smell by
today. -

by et |
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TELESCOPE-EYED GHOST CHAR
Macrophthalmus telescopicus (Owen)

The most remarkable feature of this ghost erab is o pair of very
Loy eyestalks which usually measure an inch or more in length
and extend far beyond the cdge of the carapace. The carapace is
avalin shape and is about one and one-half inchos in width in
larger individuals. The chelipeds or pinchers are small, flat, thin,
pointed, and channeled on their lower side. The walking legs are
slender and somewhat pointed. The thied and fourth pair of legs
are fringed with hair at their anterior border, while the Gfih leg is
fringed with hair at both the anterior and psterior horders.

This species extends from Hawaii southward to Australia,
westward acroes the tropical western Pacific Ocean to Japan,
through the East Indies, and across the Indian Ovean to the
Red Sea,

This erab inhabits shallow areas along the shoreline. Itisz o
very alert and extremely agile species and is difficult to capture. [t
excavates burrows in which it dwells and into which it flees when
danger threatens,

[122]
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