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16 Hovembar 1993

Dr. George H. Balazs

Southwest Fisheries Science Center
Honolulu Lab, MMFS

BOAA, Honolulu, HI 96822

Dear George:

Been a bit of time since you heard from mez, eh? Getting old and
fat and not having much of any chance to travel so am doing some work as
senior editor of the Virginia breeding bird atlas and once again, am becoming
a local bird expert. HNeedless to say, I am after something.

I am currently doing some bibliegraphic work on Hawaii, especially Laysan
and Midway, and knowing how prolific you are (having seen your name with great
regularity in Wildlife Review, which I read like some people do Time) I wonder
if you could send me & care package of your publications. The more obvious
sources (Elepaio, etc) I have no trouble getting a look at but the Smithsonian
Library has fallen on hard timea and their efficiency and willingness are a
lot less than they used to be. [Too bad Ripley left — my few colleagues who
have been here thirty years like me - feel that the baauracracy had finally

won with bull taking precedence over dcademics].
= §
especially the (SWFC gnes,
d me gome of the uff by

e{ HOAA Tech Mem MMFS,
would be highly helpful —- and -
other avthors there I would also appreciate it and acknowledge your help in

S0, as anything out of the
Fou WA
whatever I might assemble. [The Smithsonian being the way it now is, 1 have a
better chance of hearing from you in relatively short order than I do on
library request,

The last time I was in Hawaii was in 1988 and 1 somehow doubt T am going
to live lomg encugh te get out there again —— although my officially being
part of the marvelous "Wational Bialogical Survey" as of yesterday — vau
would think would improve my chances. 1 know vou are productive and hope
other things also po well.

Rega "

Roger B. Clapp
Museum Specialist




IRIVERSITY OF HAWATT
Hewall Institute of Marine Blology

MEMOBRANDIRM

Hovember 23, 1976

To: Intetrested Parties
o
From: Stephen V. Smith, Assoc. Director, HIMB 1F,ff A
1 .d". #.':':’ ; ; #
Subject: Eucheuma Meating Pes

The committee to discuss management policy for Eucheuma on the Coconut
Island reef met on November 20. Several dénisions were reached, includ-
ing the following timetable for December.

1.

2.

3.

The “Lawn plot" of Eucheums will be removed by Dr. Doty's personnel
by December 15. This allows him time to complete critical
obgerva’’-~3 and will eli=minsts the plot which he feals contributes
primarily to the "seadlug" of the slope and flat with a wild
populatiom.

The drift fence which presontly isn west of the two experimemtal plots
will be moved or otharvise modifled into a surround fencea for the
remaining plot by Decembar 31, In sdditien to curtalling drift from
that plot, the fence will provida a method to determine just how much
material has been bresking loose freom that second plet.

Dr. Doty's persornel will continue to experiment on appropriate
mapagement procedures and will report to the Eucheuma committee on
Decemher 17.

Dr. Doty's perconnel will continus to pick up material loose on the
reef flat and to check other reafs for Eucheuma, Cooperation of
various kinds would be gratefully sppreclated. Feel free te pick up
any material on the z=zef flat othev thaa that contained within the
plots. Material on the slope away from the management experiments
{obvious, I thin%) 15 also fair game, but particularly material on
the slope awey from the dense populatdon. For example, any Eucheuma
between the HIMB sewer line clockwise around to the Fauley point
ghould go. The safazt moans of disposal is to put the stuff on land
above the intertidal. By all meang, report any Eucheums found on
reefs other than the Coconut Island reef. For that matter, reports
of no Eucheuza on Emmeche Bay reafs are also useful data.

SUS:iec

Distribution List:

HIMB Staff, Maxwell Doty, C. H. Lsmoureux, Evan Evans,
Botany Dept. (10), Zoolcgy Dept. (10), Oceanography Dept. (10).









The Marine Algae Present in Turtle Gut Samples Collected in the
Hawaiian Islands by George H, Balazs, Hawaii Institute of Marine
Biclogy. Algae identified by Dennis J. Russell, Seattle Pacific

University, June 1981.

GE-800
Amansia glomerata 18
Codium arabicum a0
Lodium edule 49
GE-801
Codium edule 75%
Codium arabicum 25
Pterocladia capillacea trace
Dictyosphaeria versluysii trace
Amansia glomerata trace
GB-802
Codium edule a0
Lodium arabicum g
Amansia glomerata 5
Halophila gyalis trace
GB-803
Sphacelaria tribuloides 98
crochastium sp. 1
belidiella adnata 1
Lyngbya sp. trace
GE-B04
Spyridia filamentosa 100
Laurencia sp, trace
GR=-805
Laurencia majuscula 95

Centroceros clavulatum

LCaramium sp.

Sphacelaria sp.

Acrochaetium sp, -

GR-806
Spyridia sp.
ine acellular material

GB-807

Galaxaura cylindrica

GBE-B808

Lyngbya majuscula Mostly

Lyngbya lagerheimii (mixture of
Anabaena constricta other blue-greens)

Anabaena variabilis




GH-809
Spyridia filamentosa

GR-810
Animal -colonial ascidian?

GB-811
Microdictyon setchellianum

GE-812
Animal-tubhe worms?

GB-813
Spyridia filamentosa

GE-814

Halimeda opuntia
Sphacelaria tribuloides
Centroceros clavulatum
Spyridia filamentosa

GR-815
Laurencia tenera

GE-816
Zonaria hawaiiensis

GB-817

Halimeda opuntia
Dictyota divaricata
op¥ridia filamentosa

GE-B18
(no sqmple}

GE-819
Red alga (genus 7)
Bacteria

GB-820
Gelidium sp,
Jania sp.

GE-821
Yalonia aegagropila

GB-822
Gelidiel{i adnata

GB-823
Gelidiella adnata
Oscillatoria sp.

GB-824
Pterocladia sp.

GB-825
Pterocladia sp.

Valonia aegagropila

50
trace
trace
50

50
al
trace

trace
traca

Lrace

Lrace
trace

trace

trace
trace



GB-826

Polysiphonia sp. trace
Ceramlum sp. trace
Jania capillacea trace
GB-827

Pterocladia calaglossoides

GR-828
[no sample)

GR-828
Pterocladia calaglossoides

Hggnna 5p.
alonia aegagropila
Ulva sp.

GB-830
Gelidiella adnata

GB-831

Hypnea sp. trace
Spyridia filamentosa mostly
Pterocladla sp. trace

Man-made red fibers trace

GB-832
Gelidiella adnata

GE-B33
Pterocladia sp. trace

GE-834
Gelidiella adnats

GB-B35

Laurencia sp. trace
Valonia aegagropila trace
Lelidiella sp. trace

GB-836

Oscillateria sp. trace
Centroceres clavulatum - trace
§§11d13115 setacea trace

GE-B37
Spyridia filamentosa

GB-838
Halophila hawaiiana

GB-839
Halimeda opuntia
Spyridia filamentosa trace

GB-840
Acanthophora spicifera a9

Dictyota divaricata 1




GB-841

Dictyota divaricata 90
Halophila hawaiiana 10
Acanthophora spicifera trace

GB-842
Dictyvota divaricata

GB-843

Padina gagﬂnica 99
Halophila hawaiiana 1
GB-844

Sphacelaria sp.

GB-845
Hypnea cervicornis a9

GE-B846
Callithamnion byssoides

GR-847
Lyngbya majuscula

GE-848
Polysiphonia sphaerocarpa

GB-849
Ceramium sp.

GB-850

Codium edule a0
Codium arabicum 10
Black leathery non-algal material

GB-B51

Caulerpa sertularicides a0
Turbinaria ornata 5
Derbesla fastipgiata 5
sphacelaria furcigera trace
HEIi!aHa discoidea trace

a tew micromollusks (snails) -

GB-852

Caulerpa sertularicides a5
Turbinaria ornata 5
Microdictyon setchellianum trace
Halimeda discoidea ' trace

GE-853

Turbinaria ornata (not digested) a5

Laulerpa sertularioides 5

Microdictyon setchelllanum trace

Une small worm (placed into a special vial so you can find it)

GE-854
Ulva fasciata
Laurencia? trace




GB-855
Animal material, many 1 mm diameter eggs, mollusk shells

GB-856
Animal material
Shells

GB-857
Ulva reticulata 99
Codium edule 1

GE-B5E
Codium edule
Ulva reticulata

_______
T W S e
_________

GB-900
Microdictvon setchellianum

GB-901
Halimeda discoidea

GE-902
Porolithon gardinerii

GB-903
Porolithon sp.

GE-004
Porolithon gardinerii
Cladophoropsis luxurians

GB-905
Dictyosphaeria versluysii

GB-906
Lyngbya majuscula

GB-907
Schizothrix calcicola

-

GBE-908
Polysiphonia (new species 7) tetrasporic
Valonia aegagropila

——

GB-909
(no sample)

GB-910
Caulerpa urvilliana

GB-911
Halimeda discoides

GB-912
Laurencia majuscula




GB-913
Red patches are animal material

GB-914
Porolithon sp.

List of algae in samples GB-B00 to GR-858 and GB-900 to GRB-914
CHLOROPHYTA

Caulerpa sertularioides (Gmelin) Howe
Caulerpa urvilllana Montagne

Codium arabicum Klt:zing

Lodium edule Silva

Derbesia fastigiata Taylor

Dictyosphaeria versluysii Weber van Bosse
alimeda discoidea Decaisne

Halimeda opuntia (L) Lamouroux

Microdictyon setchellianum Howe

Ulva sp,

MTva fasciata Delile

Ulva reticulata Forsskal

Valonia aegagropila C. Ag,
RHODOPHYTA

Acanthophora spicifera (Vahl) Boerg.

Acrochaetium sp.

Amansia glomerata C. Ag.

Callithamnion byssoides Arnott

Lentroceros clavulatum (C. Ag.) Montagne

Leramium sp.

Galaxsura cylindrica (Ellis and Solander) Lamouroux

Gelidiella adnata Dawson
Gelidiella setacea (Feldmann) Feldmann and Hamel

Hypnea sp.
ypnea cervicornis J. Ag.
Jania sp.

Jania capillacea Harvey
Laurencia sp.

aurencia majuscula (Harvey) Lucas =
Laurencia tenera Tseng

erocladia sp.
Fterocladia calaglossoides
Pterocladia capiflacea (Gmelin} Bornet
olvysiphonia sp.

Polysiphonia sphaerocarpa Boergesen -
Porolithon sp.

Porolithon gardineri (Floslie) Foslie
Spyridia sp.
Spyridia filamentosa (Wulfen) Harvey




PHAEOPHYTA

Dictyota divaricata Lamouroux
Padina japonica Yamada
sphacelaria sp.

Sphacelaria tribulcides Meneghini
sphacelaria furcigera Kiitzing
Turbinaria ornata [Turn.) J. Ag.

Lonaria hawaliensis (Lamoureux) C. Ag.

CYANOPHYTA

Anabaena constricta (Szafer) Geitler
Anabaena variabilis Kiltzing

Lyngbya sp.
Lynghya lagerheimii (MYbius) Gomont
Lyn

¥ gh}a ma;uscula Gomont
sci

atoria sp.
Schizothrix calcicola (Ag.) Gomont

SEAGRASS

Halophila ovalis (R. Br.) Hook
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18 May l9B3

George Balazs
Bational Marine Fisheries Service
Honolulu Laboratory
F.D. Box 3830
Honolulu, Hawaii 96812
Dear George,
I have finally finighed the algae identifications for you. Enclosed is
the master list of sample contents and the summary of species according to Division.

All went well, a few species stumped me for awhile, but eventually I found them

in the literaturgxiPlucamium brasiliense may be a new record for Hawaii). A better

algologist than myself may differ in their opinion as to the species according to
published observations, but fortunately you have all of ‘the lifa stages in your
sample! This will help anyone following to better pin-point the species. It is
a very narrow thallus, highly branched and very interesting.

I must admit, to my embarrassment, that somehow I must have mixed Bo. 26 in
with another sample. I have the algae identified, but cannot £ind the sample. I
hope this does not effect you data. Please excuse the error.

The bill for this work has been sent to Mary L. Godfrey, the samples have been
placed into jars (most of them), and into their criginal bags, and are being sent
to you by separate mail., =

I certainly hope everything is working out for the best for vou and your
family. We receive no news about Hawaii state at all, but I assums all is normal.

Fleage feel free to send more samples as youw gather them and set a dead-line if you

need to have the results quicker than this last batch.

Dunnis J. Russell




Thﬂ marine algae collected from sea turtles and{from the reefs on Layaan Island,
vy 4fan KAans in March and April 1982. Identi
cnrdlnglf as this list, May 1983.

La 4l

“Plocamium brasiliense (male, female and tetrasporophytes)
Laurencia sp.
Dictyota friabilis

Bryopsis pennata
Jania micrarthrodia

La 02

Laurencia cartilaginea 90%
Dictyota friabilizs 10%
Zonaria sp.

Amphiroa fragilissima

La 03

Bryopsis plumosa 99%
Plocamium sandvicensis 1%
Dictyota friabiliz Trace
Laurencia nidifica Trace
Corallina =zp. Traca

LA 04

Asparagopsils taxiformis

La 0%

Turkinaria ornata 40%
Laurencia cartilaginea 40%
EEEGEBlE hypnoldas 15%
Asparagopsis taxiformis 5%
Amphirca fragilissima Trace
Jania capillacea Trace

LA 21 =

Eaulérpa racemosa var. paltata 90%
Halimeda discoidea 10%
Corallina Trace

LA 22

Asparagopsis taxiformis 90%
Chondrococeous hornemanni 10
Halimeda discoldea Trace

La 23

Microdictyon montagnel




LA 24

Marensia fragilis 99%
Chondrococous hornemanni 1%

La 25

Caulerpa racemoga var. turbinata 50%

Martensia fragilis 50%
Chondrococcus hornemanni Trace
Halimeda dizcoidea Trace

LA 26

Caulerpa webhiana

LA 27

Gelidium crinale d40%
Dictyota friabilis 30%
Trailliella sp. 20%
Plocamium sandvicense 10%
Halimeda micronesica Trace
ceramium sp. Trace
Corallina gp. Trace

La 31

Bryopsis pennata var. secunda 99%

Valonia aegagropila Trace
Microdictyon montagnei Trace

La 32

Chondrococcus horpnemanni 50%
Fosliella farinu;i Tracea
caulerpa webbiana 50%
Dictyota friabilis Trace
Amphiroa fragilissima Trace

LA 33

Hydroclathrus clathratus 99%
Halimeda sp. Traca

LA 34

Corallina sandvicenais

LA 35

Microdictyon Montagnei 90%
Monostroma oXyspermum 10%

La 36

Gelidium crinale
Jania capillacea Trace




La 37

Microdictyon montagnei

LA 38
Aoparagopsiz taxiformis
LA 39

Caulerba wabbiana 99%
Chondrocogous hornemanni 1%
Halimeda opuntia

La 40

Asparagopsis taxiformis 803
Halimeda giacnidea 10%
Dictyota friagilis 5%
Chondrococcus hornemanni 5%
Hypnea gpinella Trace
caramium sp. TEACES

Amphirca fragiligsima Trace
Caulerpa webbiana Trace

LA B0

Asparagopsis taxiformis 20%
Halimeda discoldea 5%

Codium adule 5%

Dictyota stolonifera Trace
Canlerpa racemosa var. peltata 5%
Dlva fasciata 40%

Flocamium sandvicensis Trace
Corallina sp. Trace
Amphiroa anastomosans 10%
Martensia fragilis 10%
Laurencia decumbens 5%

La 7a

Sargassum echinocarpum
Zonaria 8p.
Dictyosphaeria versluysii
Halimeda dizcoidea
Champia parvula
Migcrodictyon montagned
Dictyota acuteloba
Laurencia nidifica
Polysiphonia saccorhiza (on Laurencia)
Ceramium sp.

Laurencia galtsoffi
chondria sp.




LA 831

Polysiphonia tsudana

Lh B2

Polysiphonia tsudana
Barnacles Trace
Diatoms Trace

Claﬂgggnra zp. Trace

LA B3

Caulerpa lentillifera 90%
Caulerpa racemosa var.peltata

L 834

Cladophoropsis membranacea
Microdictyon sp. Trace
Herposiphonia parca

LA 85

Caulerpa lentillifera

Lh 86

Caulerpa lentillifera

Herposiphonia parca (abundant as an epiphyte)

Microdictyon montagnei
Herposiphonia variabilis
Laurencia sp.

The follewing is a listing of the different species contained in the above gamples:

CHLOROPHY TR

Bryopsis hypnoides Lamx.
Bryopsis pepnata Lamx.

Bryopais penpata var. secunda (Harvey) Colline and Harvey

10%

Bryopsis plumosa (Hudson) €. Rg.

Caulerpy lentillifera J. Ag.

Caulerps gacemosa var. pgltata (Lam.) Eubank
Caulerpa racemosa var. turbinata (J. Ag.) Eubank

Caulerps webbiana Mont.
Cladophora sp.

Cladephoropsis membranacea (C. Ag.) Boerg.

Codium edule Silva

Dictyophaeria yersluysii Weber wvan Bosse

Halimeda discoidea Decaisne
Halimeda micronesica Yamada
Halimeda gpuntia (L.) Lamx.
Halimeda sp.

Microdictyon montagnel Harvey
Microdictyon sp.

Moncstroma oxyspermum (Kutzing) Doty

Ulva ciata Delile
Valonia gegagropila C. Ag.



PHAEOPHYTA

Dictyota acuteloba J. Ag.

Dictyota friabilis Setchell

Dictyotsa stolonifera

Hydroclathrus clathratus (C. Ag.) Howe
Sargassum echinocarpum J. Ag.
Turbinaria ornata (Turner) J. Ag.
Zonaria sp.

RHODOPHY TR

iroa anastomosans Weber wvon Bosse
Amphirca fragilissima (L.} Lamx.
Asparagopsis taxiformig (Delile) Coll. and Harvey
Ceramium 5P
Champia parvula (C. RAg.) Harvey
Chondria sp.
Chondrococcus hornemanni (Mert.) Schmitz
Corallina sandvicensis Lemm.
Corallina sp.
Fosliella farinosa (Lamx.) Hows
Gelidium crinale (Turn.) Lamx.
Herposiphonia parca Setchell
Herposiphonia variabilis Hollenberg
Hypnea spinella (J. Ag.) Kftzing
Jania capillacea Harwvey
Jania micrarthrodia Lamoc.
Laurencia cartilaginea Yamada
Laurencia decumbens Kiitzing
Laurencia galtsoffi Howe
Laurencia nidifica J. Ag.
Laurencia sp.
Martensia fragilis Harwvey
““Flocamium brasiliense (Greville) Howe and Tayler
Flocamium sandvicense J. Ag.
Polysiphonia saccorhiza (Collins and Hervey) Hollenbareg
Polysiphonia tswudana Hollenbarg
Trailliella sp.




List of algae in =zamples GB-700 to GB-768
CHLOROPHYTA

Caulerpa racemosa (Forsskal) J. Ag.
Cladophora sp.

Codium arabicum KUtzing

Codium edule Silva

Dictyosphaeria versluysii Weber van Bosse
Enteromorpha tubulosa Kltzing

Halimeda discoidea Decaisne

Monostroma sp. ?

Ulva fasciata Delile

Ulva Tigida C. Ag.

Valonia aegagropila C. Ag.

RHODOPHYTA

Acanthophora spicifera (Vahl) Boerg.
Acrochaetium gracile Boerg.
Acrochaetium sp.

Ahnfeltia concinna J. Ag.

Amphiroa fragilissima (L.) Lamx.
Gelidiopsis variabile J. Ag.
Gelidium adnata Dawson

Gelidium ¢rinale (Turn.) Lamx.
Gelidium pusillum (Stackhouse) LaJolis
Gelidium sp.

Griffithsia ovalis Harvey

Hypnea cervicornis J. Ag.

Hypnea musciformis (Wulfen) C. Ag.

Hypnea spinella (J. Ag.)] Kitzing
ania ungulata Yendo

Laurencia mariannensis Yamada
Laurencla nidiftica J. Ag.
Liagora maxima Butters
Polysiphonia scropulorum Harvey
Pterocladia calaglosscides (Howe) Dawson
Spyridia filamentosa (Wulfen) Harvey
richogloea lubrica (Harv.) Butters
Wurdemannia miniata (Lamark and DeGandelle) Feldmann and Hamel

PHAEOPHYTA

Chnoospora sp.

Padina japonica Yamada

Ralfsia occidentalis Hollenberg
Rosenvingea Intricata (J. Ag.) Boerg.
sargassum echinocarpum J. Ag.

Sargassum polyphyllum J. Ag,
ophacelaria furcigera Kltzing

CYANOPHYTA

Lyngbyva semiplena (C. Ag.) J. Ag.
Microcystis sp.
Oscillateria sp.




GB-756

Ahnfeltia concinna
Hypnea cervicornis

GB-757
Hypnea musciformis

GB-T758

Hypnea musciformis
Laurencia niditica

GR-759
Hypnea cervicornis

GR-7a0
Rusen?ingﬁa intricata
GE-TA1

Hypnea cervicornis

GB-TH2

Hypnea cervicornis

GB-T63
sargassum echinocarpum (probably)

GE-T64
Laurencia mariannensis

GR-T765
Trichogloea lubrica

GB-766
Caulerpa racemosa

GB-767
Liagora maxima

GB-768
Rﬂsenvingea intricata




GB-742

Gelidium crinale
Amphiroa fragilissima

GB-743

Gelidium pusillum
GB-T44

Gelidium pusillum
GB-745

Ahnfeltia concinna
GB-746

Acanthophora spicifera
GB-747

Gelidiopsis variabile
GB-748

Valonia aegagropila
GB-749

Pterocladia calaglossoides

Acanthophora spicifera

GB-750

Gelidium crinale

GB-751

Ralfsia occidentalis

GB-752
Ahnfeltia concinna

GB-753
Ulva fasciata

GE-754

Acanthophora spicifera
Griffithsia ovalis

Hypnea spinella

Halimeda discoidea

GE-TEG

Acanthophora spicifera
pyTridla filamentosa

Hggnca muscitormis
elidiopsis variabile

80
20

T

10
al
10
30



GBE-733
Codium edule

Ulva rigida
Dictyosphaeria versluysii
Padina japonica
Chnoospora sp.
Terrestrial plants

GB-T734

Codium edule
Ulwva Eigida

GE-735

Ulwva rigida

Codium edule
Codium arabicum
Terrestrial plants

GB-736

Codium edule

Ulva rigida
Gelidium pusillum

GB-737

Codium edule
Plyva rigida
Plant fibers

GB-T738

Codium edule

Ulva rigida

Gelidium pusillum

BElack leathery mass (animal?)

GB-739

Ulva rigida

Eelidiﬂﬁ pusillum
Codium edule

Fishing line

Animal hairs

Ironwood tree branches

GB-740

Blva fasciata
Gelidium pusillum
Plastic sheet

Animal hairs

Ironwood tree branches
Terrestrial grass

GE-741
Gelidium crinale

70
30
T

o
Tr

50
50

50
50
Tr
Tr

50
50
Tr

a0
10
b .

30
30

o9
Tr



GB-724

Oscillatoria sp. Tr
Ulva ftasciata

GBE-725

Gelidiella adnata &0
sphacelaria furcigera 20
A siphonous green filament Tr
GB-726

Codium edule 90
Ulva rigida 10
Halimeda discoidea Tr

Polyopes sp. Tr
Chnoospora sp. Tr
Terrestrial grass

Black and white animal (3 cm long x 0.5 c¢m wide)

GB-727

Ulva rigida 50
Codium edule 50
Gelidium sp. Tr

Terrestrial grass
Opalescent animal?

GBE-728

Codium edule 70
Amansia glomerata 30
Blade of grass

GB-729

Codium edule 50
Ulva rigida 50

Opalescent animal
Terrestrial plants

GB-730

Ulva rigida 70
Codium edule ) 20
Terrestrial plants 10
GB-731

Ulva rigida 0
Codium edule ' 70
Chnoospora sp. Tr
GB-732

Ulva rigida 50
Codium edule 50

Ghnoospora sp. Tr




GB-711

Enteromorpha tubulosa o0
Cladophora sp. 10
GB-T712

{vial not present?)

GR-713

Ulva fasciata
Sargassum polyphyllum (? too small of a scrap to tell on this specimen)
Hypnea cervicornis

GE-T14

Lyngbya semiplena 50

Polysiphonia scropulorum Tr

Sphacelaria furcigera 50

GE-715

Oscillatoria sp. 100

GR-716

H;En&a cervicornis

va fascilata

GB-717

A fungus of some sort. T could not find fruiting bodies to be sure,

GB-718

Claw-like objects

GB-719

Ulva fasciata

GB-720

Oscillatoria sp. 50

Monostroma sp. (I am not sure of this ID because it may be a scrap
of Enteromorpha) 50

GB-721

Oscillatoria sp. Tr

Hypnea cervicornis T

Eargaﬁsum poelyphyllum (7] Tr

GB-722

Hypnea cervicornis

Amphipod

GE-T23

Terrestrial grass



The Marine Algae Present in Turtle Gut Samples Collected in the
Hawaiian Islands by George H. Balazs, Hawaii Institute of Marine
Biology. Algae Tdentified by Dennis J. Kussell, Seattle Pacific

University, December 1980.

GB-700 Percent of Sample
Acrochaetium gracile g9

Black sand

GE-T01

Oscillatoria sp.
Plus an unknown alga

GB-702

Oscillatoria sp.
Wurdemannia miniata

GBE-703

Oscillatoria sp. a0
Wurdemannia miniata 10
Sponge spicules Tr
Epithelial cells Numerous
GBE-704

Gelidium sp. a9
Microcystis sp. 1
GB-705

Oscillatoria sp. 100
GB-706

Oscillatoria sp. 100

Claw-shaped objects (1 mm long)

GB-707 -
Not recognizable

GB-708

Ulva fasciata
Acrochaetium sp.
Hypnea cervicornis

GE-709
Gelidiella adnata

GB-710

Jania ungulata
Sphacelaria furcigera
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The Marine Algae Present in Turtle Gut Samples Collected in the
Hawaiian Islands by George H. Balazs, Hawalli Institute of Marine

Biology; Algae Identified by Dennis J. Russell, March 1980
GB~501 Percent of Sample

Gelidiella acerocsa

Amansia glomerata
Acanthophora spicilfera
Pterocladia sp.

Codium edule

Colonial animal (ascidian 7)

GB-502

Gelidiella acerosa
Codium arabicum
Amansia glomerata
Codium edule
Acanthophora spilcifera
Colonial animal

GB-503

Codium edule

Fterocladia capillacea
Amansia glomerata

Codium arabicum

Plant fibers

Cartilagenous animal tissue
Colonial animal

Foliose rhodophyte

GB=-504

Codium edule
Gelidiella acerosa
Amansia glomerata
Ulva fasciata

a0%

5
10

2

3
trace

30

10
15

trace

90

ELrace

trace
trace
trace
trace

90
3
3
 §

Black colonial animals (4 lumps) 1



GE=505
Gelidiella acerosa
Codium udulg

Codium arabicum

Ulva reticulata
Ptexocladia sp.

Ulva fasciata
Achrochaetfum (on Codium)
Black celenial animals

GB~506

Amansia glomerata
Codium Edulg

colonial animals
Silicate sponge (on Amansia)

GB-507

Amansia glomerata
Membranous animal material
GB-508

Codium reediae

Ulva fasciata

Gracilaria coronopifolia

Acanthophora spicifera
Hypnea cervicornis

Cladophora sp.
Ulva reticulata

Grateloupia filicina
Animal tissue (skin?)
GB=-509

Ulva fasciata

Ulva reticulata

Ulva rigida
Gracilaria coronopifolia

GB-510

Halophila ovalis (rhizomes)
Animal hairs (human?)
Skin? (gray)

Cotton fibers

75

24

Erace
trace
trace
trace
trace

50

45

100
trace

45
45

trace
trace
trace

80
10
10
trace

100
trace

Lrace
trace

{generally on-descript pieces)



GB=-517

Codium sp. (digested)
Halophila ovalis (rhizomes)
Ulva fasciata

Plastic sheet

Hair

Detritie

GB-518
Codium sp. (digested)
Ulva sp. (digested)

GB-519
Halophila ovalis (rhizomes)
Codium sp. (digested)

Amansia glomerata
Hair

GBE-520

Halophila ovalis (rhizomes)
Codium sp. (digested)
Feather quill

Ulva sp. (digested)

GB=521

Halophila evalis (rhizomes)
Sargassum echinocarpum
Codium phasmaticum

Codium sp. (digested)
Feather

Hair

There is still a lot of cytoplasm in the Codium filaments, but the
outer portions of the filaments have lest mest of the characteristic
features needed for positive identification to species.

GB=522
Codium arabicum
Codium phasmaticum

60

Lrace
trace

30
50

50
50
trace
trace

70
20
10
trace

45
45
10
trace
Crace

Crace

9% (combined)

Round worm assoclated with Codium

Coarse black hair

crace



GB-523
Codium phasmaticum

Codium sp. (digested)
Folysiphonia sp.
GB-524

Codium sp. (digested)
Ulva fasciata
Fragments, detritis

GB=-525

Codium sp. (digested)
Amansia glomerata
Halophila ovalis (rhizome)
Feather

Hair

GB-526

Codium phasmaticum

Codium sp. (digested)
Terrestrial grass
Halophila evalis (rhizome)
Ulva fasciata

Ulva rigida

GB-527

Codium sp. (digested)
Ulva fasciata
Terrestrial grass
Sample badly digested

GB-528
Codium sp. (digested)

Amansis glomerata
Gnarled mass of tissue

GE-529
Halophila ovalis (rhizome)
Codium arabicum

Ulva rigida
GratelﬂuEia hawaiiana

Dictyota divaricata
Hair

90
10
trace

95

90

trace

Erace

40 (combined)

20
20
20
trace

F=
25

trace

90
trace
10

70
20

trace
trace



GB=-530

Sheet of plastic 75
Ulva rigida 20
Codium sp. (digested) 5
Halophila ovalis (rhizomes) trace
Hair trace
GB-531

Amansia ata 20
Codium phasmaticum 30
Codium sp, (digested) trace
GB-532

Codium arabicum 95 (combined)

Codium phasmaticum
Halophila ovalis (rhizome)
Amansia glomerata

Grateloupia filicina
Cartilagenous material

GB-533 (Reef Sample)

Acanthophora spicifera

Asparagopsais taxiformis
Centroceras clavulatum

Ectocarpusg breviarticulatus
Enteromorpha tubulosa

Grateloupia hawaiiana

Hypnea cervicornis

Hypnea chordacea

Hypnea musciformis

Sargassum echinocarpum -
Spyridia filamentosa

Ulva fasciata

This looks like a Kaneohe Bay sample,if you collected it from some
other bay on Oahu or from another island the exotiecs it contains

would be very important records.



List of the algae in samples GB-501 to GB-533

CHLOROFHYTA

Codium arabicum Kiltzing
Codium edule Silva

Codium phasmaticum Setchell
Codium reediae Silva

Codium sp.

Enteromorpha tubulosa Kliitzing
Ulva fasoiats Delile

Ulva reticulata Forsskal
Ulva rigida C.Ag.

Ulva sp.

SEAGRASS
Halophila ovalis (R. Br.) Hook

PHAEOFHYTA

Dictyota divaricata

Dictyota sp.
Ectocarpus breviarticulatus J. Ag.

Sargassum echinocarpum J. Ag.

RHODOPHY TA
Acanthephera spicifera (Vahl) Boerg.
Acrochaetium sp.

Amansia glomerata C. Ag.

Asparagopsis taxiformis (Delile) Coll. and Harvey
Centroceros clavulatum (C. Ag.) Monfagne
Celidiella acerosa (Forsskal) Feldmann and Hamel
Gracilaria coronopifolia J. Ag.

Grateloupia filiecina (Wulfen) C. Ag.
Grateloupia hawaijasna Dawson

typnea cervicronis J. Ag.

JHypnea chordacea J. Ag.

Hypnesa musciformis (Wulfen) C. Ag.

Pterocladis capillacea (Gmelin) Bornet
FPterocladia sp.

Spyridia filamentosa (Wulfen) Harvey



The Marine Algae Present in Turtle Gut Samples Collected in the
Hawailan Islands by George H. Balazs, Hawaii Institute of Marine Biology

Algae identified by Dennis J. Russell, January 1980.

GE=-401 Percent of Sample
Oscillatoris subtilissima 50%
Microcystis sp. 50
GB=402
Oscillatoria subtilissima og
rochaetium sp.
roplets
Detritus
GB-403
Spyvridia filamentosa go
Centroceros clavulatum 1
GB-404 .
Laurencia majuscula 5N
Codium arabicum 50
Jania capillacea trace
GB-405
Cnd%gg arabicum a0
Codium edule 5
Codium phasmaticum 2
Gelidium crinale 3
GB-406
Codium arabicum 70
odium e a 29
Gelidlum crinale 1
GB-407 e
Codium arabicum 3
Amansla glomerata a7
GBE-408 7
Amansia omerata 25
Codium maticum 25 3
Codium arabicum 20
GB-409 .
Ulva sp. Trace (There were a few scraps of each
Hypnea pannosa Trace of these species)
aurencia sp. Trace
H ea cervicornis Trace
Hypneocolax stellaris Trace
Oscillatoria subtilissima TRace

GE=-410
Oscillatoria subtilissima 50
Microcystis ep. 50




GB=411 (Reef Collection)

Chlorophyta (Phylum
Eau!erga racemosa
orodesmls h;ldebrantii

a OrOpEiz I1UXUTlans
alimeda scoldea

Phaeophyta (Phylum)
Dictyota sp.
Dictyota Friabilis

Rosenv gea intricata
Sargassum En[EEEEIIum
TEFEInarIa ornata
Rhodophyta !Phjlum!
sparagopsis taxlformis
Eﬂa!utsgg
oTa

- 1rrqu[aris
na sp.
ﬁaa;a EeEi:ellata
“*“rﬂ.EE__E_EiEE

urencia obtusa

Martensia fragilis
Flocamium sanﬁFIcensg
Plocamium sp.

Cvanophvta (Phylum
yngbya majuscula

GB-412 (Reef Collection)

Turbinaria ornata

Centroceros clavulatum
Z0C LOonium ]l oy

Chnoospora implexa
Sarpgassum enﬁfnncar um
EravIart%nulatus

ctocar -]
EEEacaIaria tribulolides

urencia tenera

GB-413

Hydroclathrus clathratus
GB-414

Sphacelaria furcigera
GB-415

Codium arabicum

Oscillatoria subtilissima
GB-416
Ectocarpus indicus
FnIgaIEEﬂnia tsudana

n A Sam a2na

Lyngbya porpayrosiphonis

g0

50
40
10
Trace



GB-417

Lyngbya semiplena B0

Ectocarpus indicus 20

Fu[:aIEEEE[E tsudana Trace

GB-418

Lyngbva semiplena 65

GnE%um aruEIcum 30
ctncergg indicus 5

GB-419

Microcoleus sp. 95

Laurencia majuscula Trace

Ceramium tenuissimam Trace
Sc atoria subtilissima Trace

nifera (protozoan
ﬂil droplets

GB=-420

Microcoleus sp. 95
eramium sp. Trace

Laurencia sp. Trace
GB=421

Microcoleus sp. 20

Jania capillacea Trace

Laurencia majuscula 10

GB=-422

Microcoleus sp. 90

olys onia sp. Trace

EerEEium Ieutzalbur&ii Trace
rrestrial plant ers

Ovoid brown pellets

GB-423

Turbinaria ornata Trace
odium arablcum Trace

Griffithsia sp. Trace

Oscillatoria subtilissima Trace
rrestrial plant fibers
Ovoid pellets

GB-424

Ectocarpus breviarticulatus 50
Folysal EEEia tsudana 45

] EaceEana cigera 5

s8¢ atoria subt gsima Trace

GB-425

Laurencia majuscula Eg
Ceramium tenulss 1

olve onia £ 10
FaauHEEr opsis naﬁﬁansiﬂ Trace
ﬂscI[IatanE

subtilissima Trace



GB-426
Ectocarpus breviarticulatus 90
Forolithon sp. (crustose red alga)

Sphacelaria tribuloides Trace
GB=-427

Codium arabicum a0

lysiphonia tsudana 10

Polysiphonia sparsa 10
Ceramium s Trace
sC atnria subtilissima Trace

Laurencia majuscula Trace

Ovold pellets

GB-423

Codium edule a0

Oscillatoria subtilissima 10
: e round worm in Lodium

GB-429
Codium edule an
Oscilllatoria subtilissima 10

GB-430

%gurennia majuscula an
Argassum sp. 5

Microcoleus sp. 5

Foraminifera (protozoans)
Micromollusks (three individuals)

GB-431
Codium arabicum 60
atoria subtilissima 30
Microcoleus sp. 10
GB-432
Caulerpa racemosa
GB-433
Codium arabicum a0
Sphacelaria tribuloides 5
narisa Uﬂ.t‘fgqr.:.'f‘q:' Trace
Ceramium sp. Trace
Polysiphonia sp. Trace
GB-434
Gndium ardbicum 50
um ‘edule 50

ma;usculn Trace
ngtanaia rag Trace
nea sp. Trace
EiutEuEtaria EIEELogramum Trace
ack maAss 0oL substance
GB=-435%

Endinm 40
Codium ara cum &0

“Dictyosphaeria versluysii 10
Amansia glomerata 10



GB-436

Scrap of brown algae (Turbinaria ornata 7)
Terrestrial plant fibers

GB-437

Codium phasmaticum Trace

Eggnea sp. Trace
8C atoria subtilissima Trace

Terrestrial plant fibers
Fhaeophyte (7)

GB-4138
Oscillatoria subtilissima a0
gbya majuscula 10
Va 8p. Trace
01l droplets
GB-439

Squamous epithellial cells 95 (these appeared in some of the earlier
samples also)

Dsc%llaturta 5p. Trace
Codium edule Trace

Codium phasmaticum Trace
GBE-440
Ulva rigide Trace
GB-441
Codium arabicum o9
Ceramium codll Trace
Ificrocoleus sp. Trace
Rivularia ap. Trace
GB-442
Codium sp. Trace
aeophyte (7) Trace
GB-443
Laurencia carolinensis og
Polysiphonia gparsa 1
DnciIIatana subtilissima Trace
GB-444 "
Ectocarpus breviarticulatus 99 |
Lyngbya majuscula 1 ——
Many round worms up to 2 mm long ———
GB-445
Laurencia carolinensis 99
Oscilatoria subtllissima Trace
Cladhymenia pacifica 1
Squamous epithelial cells
GB-446
Turbinarias ornata 50
Taurencia carolinensis 30
Cladhymenia pacifica 20

Ehg%Eia aryula Trace
Osec atoria subtilissima Trace



GB=447
Laurencia carolinensis
OscilTatorTa subtillazima

GR-448
Caulerpa racemosa
GB-449
Caulerpa racemosa
GB-450

Folysiphonia sparsa
Laurencilia EarﬂEInEnBiE
2]

Oscillatoria subtillssima

e

GB=-451
Caulerpa racemosa

Egngbga maauscula

Trace
a0
10

Trace

GB-452 (Sample for D. Russell)

Codium sp.

s a different species than the others you have sent.

It needs more research,



List of the algae in samples GB-401 to GB=451

CHLOROPHYTA

Genus Species Author

Caulerpa racemosa (Forsskal) J. Ag.
Chlorodesmis hildebrandtii A. and E. 5. Gepp
Cladophoropsis luxurians Gilbert

Codium arabicum Kiitzing

Codium edule Silva

Codium phasmaticum Setchell
Pictyosphaeria versluysii Weber van Bosse
Halimeda discoidea Decaisne
Pseudobryopsis oshuensis Egerod
Rhizoclonium hookeri Kiltzing

Ulva sp.

Ulva rigida C., Ag.

PHAEQPHYTA
Genus Species Author

Chnoogpora implexa J. Ag.
Dictyopteris plagiogramma (Mont.) Vickers

Dictyota sp.
Dictyota frishilis Setchell

Ectocarpus breviarticulatus J. Ag.
Ectocarpus indicus Sonder
Hydroclathrus clathratus {(C. Ag.) Howe
Rosenvingea intricata (J.Ag.) Boerg.
Sargassum echinoccarpum J. Ag.

Sargassum polyphyllum J. Ag.
Sphacelaria furcigera Kiits

Turbinaria ornata (Turn.) J. Ag.
Zonaria variegata (Lamoureux) C. Ag.




RHODOFPHYTA

Genus Species Author

Acrochaetium sp.

Amansia glomerata C. Ag.

Asparagopsis taxiformis (Delile) Coll, and Harvey
Centroceros clavulatum (C.Ag.) Montagne
Ceramium sap.

Ceramium leutzelburgii Schmide

Ceramium tenuissimum (Lyngbye) J. Ag.

Champia parvula (C. Ag.) Harvey

Cladhymenia pacifica Setchell

Coelothrix irregularis (Harv.) Boerg.
Corallina sp.

Dasya pedicellata (C. Ag.) C. Ag.

Galaxaura cylindrica (Ellis and Solander) Lam.
Gelidium crinale (Tucrn)lamour

Griffithsia sp.

Hypnea cervicornis J. Ag.

Hypnea pannosa J. Ag.
Hypneocolax stellaris J. Ag,

Jania capillacea Harvey
Laurencia ap.

Laurencia carolinensis Saito
Laurencia majuseula (Harv,) Lucas
Laurencia obtusa (Huds.) Lam.
Laurencia tenera T?en;.

Martensia fragilis

FPlocamium sp. -
Plocamium sandvicense J. Ag.
Polysiphonia sp.

Polysiphonia sparsa (Setchell) Hollenberg
Polysiphonia tsudana Hollenberg
Forolithon sp.

Spyridia filamentosa (Wulf.) Harv.




CYANOPHYTA

Genus Species Author
Lyngbya majuscula Gomont

Lyngbya semiplena (C. Ag.) J. Ag.
Lyngbya porphyrosiphonis Frémy
Microcoleus sp.

Microcystie sp.

Oscillatoria subtilissima Kiltz
Rivularia sp.
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The Algae Present in Turtle Gut Samples Collected in Hawaii

Samples collected by George H. Balazs
Algae identified by Dennis J, Russell, March 1979

GB-301 x;']?f{?r,f,l,g} e f 5/’}' a4 Jirdaan Estimate of % in sample (Tr= trace)

Codium phasmaticum 3
“~Acanthophora spiecifers g0
Fadina japonica 2
IHetyota acuteloba ‘5
Em cervicornis 5
Amansia glomerata 5
Tr

Champia parvula

\"-.ﬁ 20-30 em long .2 - .3 cm wide tough animal? worm=-like protein thread.

Several tough, tubular, protein? otjects,

¥ GB=302 Hﬁ'ﬂfﬂxrﬁ'g -3 ff?g & fzan

Acanthophora spicifera g0*
Amansia glomerata 1
Tr

Gracilaria sp.
Hypnea carvicornis Tr
Leveillea jungermannicides Tr
Fadina jeponica Tr

AGB-303 7716 &8/ f3JunE/TFE B .r;.;'f: T

Gracilaria (tip of thallus?) Tr
Asterionsllas notata (a diatom, few cells) Tr

Cellular mass of 7

X GB-3, TAG Sd66 }'L,-{’uL.-' & 195g ST S St

-1 b Py

Cadium edule All

s BB=305 TG (i etite ALE (4 Tume 1378

Aorochastium ap. S o 'FL;. Frs Tr

Ceramium sp, Ir

Polysiphonia sp. 5
o0+

Spacelaria furcigeria




X 6B-306 7116 /& /S TUNESFFL BediEs (wondh )

Valonia aegagropila? I[small pier:e} ,All
(’. mhod I de -:"-. Crpn T bes wikB e Sk,
Y. 0B=307 7< /5.4 /Y 1, e 1938 &nsZ, FFS Gk 1%
Codium edule Cmavth ) All

T | P R P

e

W EB—]{}B ?_,4':}{'_ Q‘_;-"'.'_'}_S(r""-'r# ' 'Tu"ﬂ'-ﬂ L'r‘-:llr‘1 .:"=-‘ - oF “-ﬂl"l""lﬂjj

Ectocarpus indicus 10
Folysiphonia tsudana (fetrasporophyts) 40
Spacelaria furcigeria 50

K GB-309 FA25 2/3/55 Lisiausk
Unknown cellular plant material (mouth Sowg En.“‘-}

X GB-310 oA8Y | //2/7p LiskawskT (STomack )
Lyngbya majuscula filaments on animsl material All

X OB=3N ZBSYA  1nfy/ze Lisimwsks (Sromae H)
Oscillatoria sp. : Al

K@B312 S8y B (Shingshott) fyf2p fisiomii

Acrochaetium gracile Tr
Ectocarpus indicus 70
Lyngbya sp. Tr
Oscillatoria sp. : 10
Polysiphonia ap, 20
X 6B-313 ABYT  fo/3/50 Lisiansk] (Grmec)
Jania canillacea 1
Turbinaria ornata 99

X @B-3th FESF (05 p Lisinnsk! (sTomack)

Red slga' (Rhodomelaceae) ! All
George: I'1l have to work on this one awhile more to ldentify it.

Membrane of animal material

L=

x GB=-315 =425 ’r':",f,: V2 Listsusht Brwach | SA brskeR. J5 7P SL

Chlorella sp. (sample contains detritis and scores of these unicellular algae)
- All
C6B-6 XYY 03 /50 Dsmezit CemwacH)

Melosira sp. ATl



o T i . --IL
¥ 8B-317  SHYE 100z )5 o lisenskr Groma ")

Turbinaria ornata 0
Elue-green algas 70
Detritis &0
XGB=318 SlF=d [©/2 /35 dsianski (5T am—vf:.;'.j
Valonia sp. (Two small spheres) All
";‘(I_E'-ﬂ .'Ilf'.1;.-:-'“|:||,.|-:_ il e TN ':CI i ':.-.i; r'r;)
W GB=119 o III‘--!rII fﬂl,n'i'.l,l'f‘ .{;5;%&; [:'_:-_nt.”.,:!,_aj;

Terrestrial plant material 7 (there are pits in the eell walls)

AGB=320 ZivE g 19y fyp  Lrsiewsk

Ceramium sp. Tr
Gelidium pusillum 99
FPolysiphonia sp. 1

W GB=321 (From the reef flat) I2/3/7f - shrr s/l o= Zisiiusi
Caulerps webbiana
Bryopsis pennata
dJania capillacea

; A ITrlf =

=4

.GB=322  (From the reef flat) !°© ':II:-II::-;,E-. o .i-'-"
A e Rk | *‘;’5 S L
Halimeda discoidea

Jania capillacea
Liagora sp. (I will find the species for this later)

) GB=323 (From the reef flat) q;’;qﬁ?g = West End (ot
Caulerpa taxifolia MAPn [Frei=
Caulerpa racemosa var. peltata
Canlerpa webbisna var, disticha
Chondrococeus hornemanni
Halimeds sp.

Heloplegma duperryi
Laurencia sp.

GE-32Lh  (From the .reef} I'-';":'.f_fi'%'-“- O LISt 5K

Amphiroa fragilissima

Caulerpa webhiana

Spiridia filamentosa

Laursncia asp,

{continued on next page}



GE=32L (contimmed)
Halimeda discoidea
* Cartilagenous red ¢ - i

-y

X 6B=325 (From the reef flat) (0O g0

Caulerpa racemosa var, peltats
Ceramium sp.

Ceramium fimbriatum

Halimeda discoidea

Polysiphonia sp.

Turbinaria ornata

v GB=326
Ceramivm sp.
Falkenbergia sp.

Lyngbya majuscula

Sphacelaria tribuleoides

¢ GB-327 7§ RI74A
Padina sp, (=mall scrap)

— Spyridia filamentosa
Horn=-like fibers

o L e e
\r{ ﬂE‘-jEE ;A "‘I' I;fii':} ‘,l'r_f: (_‘-'_,-': i .i f?:r*_."fj ,--:lll.":-;.rlf;. ?

Lyngbya majuscula
Polysiphonia sp.
Folysiphonia dotyi
Sphacelaria fureigeria

Th&relr were many large (5 mm long) round worms in this sample

X GB-329 T4 J97¢
Spyridia filamentosa

£ GB-330 "/4 [y
Caulerpa sertularicides

MEB=33 30T FE g
Codium ednle .

ol
I-'I_I'_r.lll'_-:.:\ m—— i
ik I [l 1Es A -

LY /78 ;"n".'l:'.i-.l.':)v

LA A E FA
Arlen

40
20

20 -

20

{'.".1{-...-_.:-:15_;
All

o, 11 1

e All

ST E &

:; Mlﬂ]'-u'l;.‘y .{:'*_-_'_:-mr?-"-l"rl)

BPTIE, Tr

IT

Tr

Tr

(| r :.I'__ I

f,»l,fp -"'_\l'._':‘ l':l?"-"l:n.ln'f .l"-".':l'.-l'-.ilh

5P J'-gllr 10

90

_1.?.'.3'-.-;,:1).-} SpiT IS

F AL TP LY o



fo .;r" :I_ .:.:

= s H - o
" GBe332 LAWAL Turdfle - fAlods .

WALB L MoaTaLTe
Amansia plomerata S e / 50
Halophlla ovalis Tr
Sargassum pol 1lum g0

1L BEC

/68333 1975 Lawa; Turilk - 25— st el

H;El o g TN o - Mbﬂ]‘nl.t:/ EU

Sargassum polyphyllum Bo
1L IJI.T: T
y GBe3a iy Teelle - =Tasmwen
= : FadTEE Fensi
Sargassum polyphyllum FAm3EA%. All
Slime /P’
6B-335 (47 457 )
Codium arabicum 25
Codium edule 75
ATTENTION! .

0B-143 fede

Ulva rigida C. Ag.

Distribution Alaska to Baja California, Chile and Cape of Good Hope,Africa.

I've not seen fresh material of this specles before, but the pieces ¥you have
fit the deseription given by Abbott and Hollenterg (1978) for the cell size

and shape, holdfast portion of the thalluz and the blade margin. Thank you,
George, for sending it back to me, --Dennis P.5. it is recorded for Hawati,



This is a listing of the algae found in GBE-301 thromgh GB-1335 plus GBE-143

GHLOROPHYTA (Geen )

Gaulerpa racemosa var. peltata
Caulerpa sertularicides (Omelin) Howe
Caulerpa taxifolia (Fahl) C. Ag.
Caulerpa wabbiana Mont.

Caulerpa webbiana var. disticha Weber Van Bosse
Chlorella =p.

Codium arabicum Kf#tzing

Codium edule Silva

Codiwa phasmaticum Setchell

Halimada sp.

Halimeda discoldea Dscaisne

Ulva rigida C. Ag.

Valonia sp.

Valonia aegagropila C. Ag.

PHABOPHYTA ((8Rown )

Dictyota acuteloba J. Ag.
Ectocarpus indicus Sonder

Padina japonica Yamada

Sphacelaria furcigeria gyesz.
Sphacelaria tribuloides Mene ghini
Sargassum polypuyllum J. Ag,
Turbinaria ornata (Turn.) J. Ag.

RHODOPHYTA (E=5)

Acrochaetium sp.

Acrochaetium gracile Boerg.
Acanthophora spieifera (Vahl) Eoerg.
fmansis glomerata C. Ag.

Amphiroa fragllissima (L.) Lamx.

Caremium sp.
Ceramium Fimbriatum Setechell ard Gardnsr

(contirmad)



Champla parvula(C. Ag.) Harvey
Chondrococcus hornemanni (Mert.) Schmitz
Fallenbergis rufalancasa Harvey
Gelidium pusillum (Stackhovse) Ladolis
Gracilaris sp.

Haloplegma duperryi Mont,

Hypnea cervicornis J. Ag.

Janie capillacea Harvey

* Laurencia sp.

Leveillea jungermannioides Harvey
Liagora sp.

Polysiphonia sp.

Polysiphonia dotyi Hollenberg
Polysiphonia tsudana Hollenberg
Spyridia filamentosa (Wulfen) Harvey

CYANOPHYTA  (:iLuf - GGEcza )
Lyngbya sp,
Lyngbya majuseula Gomont

Oseillatoria sp.
(many other blue-green algae were seen as ephiphytes on the other algae)

SEAGRASS
Halophila ovalis (R, Br.) Hook

BACILLARIOPHYTA (Diatoms)

Asterionella notata (Grun,) Van Heurck (this is a planktonic species)
Kany other diatoms were found as epiphytes or singly in the samples,




Kumber

GB

201 Dried Pterocladia 7

202 Pterocladia capillacea (Gmelin) Bornet

203 7

204 Padina crassa Yamada
Pseudobryopsies cahuensis Gilbert
Microdictyon jﬁn feum Setchell
spyridia filaméWfosa (Wulf,) Harv.

205 Microdictyon japonicum
Amansia glomerata C. Ag.

Halimeﬂi discoidea Decaisne
Zonaria variegata (Lamx.) C. Ag,
Coralline piece

206 Acrochaetium sp.

207 Pterocladia capillacea

208 Codivm arabicum Euetz.

20% Caulerpa racemosa (Forsskal) J. Ag.

210 Cauleepa racemosa
Halimeda discoidea

211
Gelidiopsis sp.

212 Jania capillacea Harvey
Pnlgaighnnia 8p. —
Pterccladia capillacea F.a-v"'rﬁ"‘""f’" J

213 gelidicpsis sp.

214 Caulerpa racemosa

215 ™

216 L

217 1l

218 gGelidium sp.

2189

Laurencia gp.

Lobophora variegata
Jania capillacea
Microdictyon IaEnn?hm

220

Laurencia sp.
Sargassum echinocarpum J, Ag,

Gelidiopeis ap.
Jania capillacea




221

2x2

223

224
225
2B
227
228
229

230

231
232

233

233

Lobophora warirhzys variegata

Ectocarpus breviarticulatus J. Ag.
Laurencis sp,

Dictyopteris plagiogramma (Mont.) Vickers
Amansia glomeratas

Actinotrichia rigida (Lamx.) Decaisne
Chomdrococcus hornemanni Lyng.

Jania capillacea Harv.
Corallina sp.

Codium edule Silva 795 7e
C. arabicum Kuetzing ¢ "/

Amansia glomerata
Laurencia ¥

T

1

Amansia glomerata
m

Pterocladia 7

Galaxaura ap.

Martensia flabelliformis

Ahnfeltia emamxy concinna Ag.

Codium edule

Amansia glomerata

Caulerpa taxifolia (Fahl) C. Ag,
Gelidium pusillum (Stackhouse) LaJolis
Pterocladia capillacea

Cladymenia pacifica Setchell
Cladophora sp.

Pterccladia capillacea

Pterocladia caplllacaa

Upper

Enteromorpha sp. 2%

Dictyosphaeria versluysii Van Bosse Z_'.-";
Codium edule So%,

C. arabicum &9, =

Colonia 1 black animal [/ 7o

Lower .
Codiom edule "?5 "'5

C. arabicum %"
Ulva faseciat

Cladophora fascicularis (Mertens) Kuetzing

A




The Algae Present in Sea Turtle Related Samples Collected by 0. H., Belazs

Algae identified by Dennis J, Russell 28 June 1978.

GE=101

Dodium edule Silva
Animal

GE=102

Codium edule
Indegeript matter

GE-103

Codium edule
Codivm arabicum Fifts,

GBE=10l
Codium edule
GE-105

Codium edule
Leathery maszs

GB=-106
Codiom edule

GB=107

Cadium edule

GBE=108
Codium edule
GE=109

Codium g'g_ula

GB-110

odiom edule

Amansia glomerata C. Ag.

Percent of Ssmple

95
5

90
10

90

10

100

90
10

100

100

120

1062

85



GE=111

Codlum edule
Codium arsblcum

GB=-112

Godium edule

Terrestrial graszs

Animal 7

Polysiphenia sp. (b pericentral cells)

GBE=113

Codium edulsa
Amansis glomerata
GE-11L

codium edule
Codium Eh&mnticm Batechell
Animal material ¥

GB-115

codlum edule

Amansia glomersta

Codium phasmaticum
Animal

GB=114&

mium Edule
Andmal i

GB=-117
Codlum edule
GB=118

wodium edule
Codium arebicoum

90
10

=1
[ B = T

&N

50

Lo
10

50

60
Jo

Wl A

g0
10

100

Lo



GE=119
Dodium edule
GB=120

Aman=ia glomerata

Codlium edule

]-:‘EEEE mEqu:I:'ul g Qomont
Tlva fasciate Delile

G8=1321

Amensiz glomerata
Codium edule

GB-122

Codium edule
Mve fa.aciatrg

GB=-123

Sodium gdule
Terrestrial grass

0B-124

Codium edule
0B-125

Codium edule
imansia glomerata
GB=126

Codium eduls
Terrestrisl grass

Hlue plastic
Clear plastic sheet

Th
20

g9

99

100

'—_mkdg



GBE=-12T

Codium edule
Sodium arebicum

OB-128

Codium edule
Terrestrial grass

GB-129

Codium edule
Codium erabicum

GE=-130

Amensiz glomerata
Codium edule
GB=132"

Codium edule
Codium arabdcum
Mnimal (black)

GE-133

Codium edule

GB=-13
Godiumsedule

GB=135

Amansia glomerata
Codium eduls

GB=136
Codiun edule

GB=137
1}5d§EE_Edule

100

100

100



3E-138
Codium edule
GB-139

Mar=made and cotton fibers
-Terrestrial plant material
Animal {blask)

Codium edule

Amansia glomerata

=4

GE=1L0

Codium edule
Codium arabicum

Animal (black)

GBE=141
Codium edule
GBE-1L2

Ectocarpus indleus

Enteromorpha clathrata (Roth) Grev.
Polysiphenia ep.

Sphacelaria forcigers Kbz,

TMve fasciata

GB=-143

Strap-like fibédrous material (animal?)

OB-1Ll

Cladophors gocialis Kifitz.
Gelidium crinsle (Turner) Lamour.
Palysiphonia sp.

GE-1L5

Folysiphonie tsudana Hollenberg
Iyngbya cinerescens Kiltz.

100

25
10

25
20
15

80

10
10

100



GBE=-1L6

Polysivhonla tsudama
Sphacelarda novas-hollandiae G. Sonder

Aerochaetivm =p. 1 and sp. 2

GB=-147
codium caneatus Setehsll and Gardner
GB=148

Polysiphenia tsudang

GB=1L9

Cergmium =3,
Oscillatoria sp.

GB-150
P. tsudana
GB-151
P. tsudane
@B-152
P. tsudana
GB=-153

P taudans
Codium aduls

GB=15L
F. tsudsnz
GB=155
P, tEudana

GB=156
Melcohagia 7



GB=157

Codium arabicum

GB-158

Codium arabicum

GB-159

P, teudana (tetrasporophytes)
OB-160

Falkenbergla rufolenosa Harvey

OB=161

Codium edule

Codiam arsbicum

*GB-13-1 iz misslng

Island of Hawall, Ka'u, sample contains:
dmansia glomerata (eurled thallus)

Halymenies formosa (broad, bumpy thellus)
Pierocladis cepilleces (pennate thallus)

B0
20
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PENDAE B RALRATY

The Algae Present in Turtle Gut Samples Collected in the Hawallan Islands

Samplea collected by George H. Balazs and Alan Kam.
Algae identified by Demnis J. Russell

=1 Percent of sample
Codium edule £0
Halimeda discoidea 20
Ulva fasciata 20
Chondrococcus hornemanni tr
Corallina sendvicenszis tr
Enteromorpha sp. tr
Gracilaria coronopifolia tr
Hypnea nidifica tr
Siphonocladus tropicus tr h
Spyridia filamentosa tr
Brachidentes crebristriatus (7)3
ecynod)
Worm tubes 1
Sand
GB=2
Codium edule 90
Tlva fasclata 8
Acanthoohora gpigifers tr
Pelecypods ir
Strap=like fibrous material 2

GB=3 (reef-flat)
Bryopsis pennata

Canlerpa racemosa var. ma::-.ror__‘_;:.htu
Halimeda discoidea

Soft Corals




GE=l;
Hnaanvinggg orientalis

Lobophora variegata
Porolithon gardineri
Chlorodesmis hildebrandtii

Polysiphonis sp.
Animal

GB-5

Lobophora variegata
Microdictyon setchellianum
Porolithon gardineri
Ceramium sp.

Liagora sp.
Animal

GE=-&

Caulerpa serrulata
MHetyosphaeria versluysii
Halophila ovalis (a sea grass)
Animal

Terrestrial grass

Blue cloth

Man-made fibers

White string

Pink string

GB-7
Caulerpa serrulata
Caulerpa sertularioides

Metyosphaeria versluysii

Amansia Elﬁmsratg
Terrestrial vegetation

25
15

10

80
10

T 5w &




GE-8
Codium arabicum
Acenthophora spicifera

GB=9
Codium arabdicum
Ulva fasciata

GE-10

Codivm phasmaticum
Codium edule
Codium arabicum

GB=11
Codium arabieum
Amansia glomerata

GB=12

Ulva fasciata
Acanthophora spicifera
Codium phasmaticum
Entercmorcha sp,

Hypnea chordacea )
I_a_a.urennia 5D,

GE=13
Gracilaria coronopifolia

Ulva fasciata
Fterocladia sp.,

GOB-1L

Godium phasmaticum

'Eirat.alnupig._ filicina

Ulwa gasciltg
Dintxntﬂ gcutelaba

Fadina japenic a

99

Bo

10

10

60
Lo

99

g0
£0

20
20

20
20



GB-15
Codium phasmaticum
Codium arabicum

GB-16
Codiun edule
Pterocladia sp.

Acanthophora spicifera

GB-17

Acanthophora spicifera

GB-18
Ulva reticulata
Codium arsbicum

Acanthophora spicifera

Ahnfeltia concinna

Amansia glomerata

GB=19
Caulerps racemosa
GBE=-20

ﬂ!uluggg Tacemosa
Halimeda discoldea

GB=21
Amangia Elamarata

GB-22
Amanszia Elmneratu

Hypnea sp.
GB=23
Codium phasmaticum

Ulva fasciata

g0
10

95

100

50
20

20

99

100

&5



GB-2k
Ulva reticulata
Animal material

GB-25

Codium phasmaticum

CGodium edule
Ulva fascinta

GB=26 (reef collection)

Amansis glomerata
Codium edule

Halimeda discoidea
Sargassum polyphyllum

GB=27 (reef collection)

Codium mamillosum

Codium =p.
Halimeda discoliden

Laurencia sp.

Padina sp.

Snrguusum o 11am

GB-28
Codium edule
Fterocladia sp.

GB-29

Hypnea musciformis
Codium edule

Gracilaria bursapastoris
Acanthophora spicifera
Ulva reticulata

GB=30
Gracilaris tursapastoris

8o
10
10

29

Bo
10
10
Ir
Ir



Ulwva fasclata

ﬂggnea cervicornis

Fterocladia =p.
Hosenvingea orientalis

GB=11
Pterocladia capillacea

Ulva reticulata

GB-32
Fterocladia caplllacea

Ulva reticulata

GB=33

Codium edule
Codium arabicum
Gelidiella acercsa
Gelidium pusillum
Amansia glomerata
Animal

GB-3k

Codium arabicum
Ccodium edule
Gelidiells acerosa
Gelidium pusillum
Amansia glomerata
Animal

GB-35
Codium edule
Gelidiells acerosza

Codium asrabloum

Pterocladia sp.
Animal

50
g0

75
25

50

Lo

e
10

L5
Lo

Ir
10




GB-36

Codium edule
Gelidiella acerosa
Ftercocladia sp.
Animal

GB=137
Caulerpa serrulata

Caulerpa sertularioides

Dictyosphaeria versluysii

Amansia glomerata
Terrestrial vegetation

GE=18

Codium edule
Pterocladia sp.
Terrestrial grass
Animal

Strap=like flbrous material

GB-139

Codium edule

Codium arabicum
Cladophora fascicularis
Enteromorpha sp.

EIE“EE cervicornis

Ulva fasciata

GB-LO

Codium edule

Codium arabicum
Lsurencis ap.
Porolithon gardineri

50
LS

95

5w

- w8

Bo
15

75

C -




GB=L1

Ahnfeltia concinna 95
Codium edule 1
Ulva reticulata 1
Animal (black coleonial tunicate) 1
Comments:

The alga identified as Pterocledia =p. could Just as likely be a
Gelidium sp. sinee fertile material is needed in most cases to tell

the two apart. I called it Pterccladia sp. since that genus ocours

more often in large patches then does Gelidium sp, In GB-2 and GB=-38

I found a tough cellular strap-like fibrous material which I eould not
identify as an alga. In GB-& there was a great deal of man-made debris
which may indicate the turtle was eating drift, There 15 an interesting
alga in sample GB-29; Hypnea musciformis is known from only two patch
reefs in Hawall, Checker Reef and the small patch reef due south of

the western end of Checker Reef., It i3 an introduced alga, from Florida,
and flgrishes on those two reefs, Furthermore, Acanthophora spicifera
was found in several samples end it too is an introduced species, from
Guam. The 100% occurrence of A. spicifera in GB-17 wes based on & few
seraps and may not represent the true stemach contents of the turtle,
Therefore, one should look at the jars contents for & true picture of
what the percent means,

Codium arabicum and C. phesmaticum are both cushion-like snd fasten to
the rock in a prostrate manner, while '5:_ edule is more erect although
creeping and highly branched, It may be that the turtles are mistaking
the black colonial tunicate in GB-L1 for a cushion-like Codium, Students
will even bring we this tunicate thinking it is an alga., Both grow in
the same envirorment on the reef.

It was surprising te find Ahnfeltia concinna in such amount in GB-L1
since this alga grows in strong surf, usually on igneous rock at mid-
tide level, Amansia glomerata, which was found in seversl samples is
almost always found underneath rocks or in dark places. Porolithen
gardineri is a stoney alga, & reef builder and very rock-like,

--=Dennis J, Russell (18-II-1978)




Thizs i= a listing of the alpae identified in samples 0B-1 through GB=L1

CHLOROPHYTA

Bryopsis pennata Lamx.

Caulerpa racemosa (Forsskal) J. Ag.

Caulerpa racemosa var, macrophysa (Kfitzing) Taylor
Gaulerpa serrulata (Forsskal) J. Ag,

Caulerpe sertularioides (Gmelin) Howe
Chlerodesmis hildebrandtii A, & E, 5, Gepp
Cladophors fascicularis (Mertens) Efltzing

Lodium arabicum Kdtzing

Codium edule Silva

Codium mamillosum Harvey

Codium Ehasmaticum Setchell
Dictyosphaeria versluysii Weber van Bosse

Enteromorpha ap.

Halimede discoidea Decaiszne
H‘Lcrudictyu:l setchelll anum Howe
Siphonocladus tropicus (Crousn) J. Ag.
Ulva fasciata Delile

Ulva reticulsta Forsskal

FHAECFHYTA
Dictyota acuteloba J. Ag.

Lobophora variegata (Lamx.) Womersley

Padina japonica Yamada
Rosenvingea orientalis (J. Ag.) Boerg.

Sargassum polyphylium J. Ag.

RHODOPHYTA

Acanthophora spicifera (Vahl) Boerg.
Ahnfeltis concinne J. Ag.

Amansis glomerata C, Ag,

Ceramium sp.

Chondrococeus hornemanni

{continued)



A list of the algae identified (contirmed):

Corallina sandvicensis Lemm,
Gelidiella acerosa

Gelidium pusillum (Stackhouse) Lalolis
Gracilaria bursapastoris

Gracilaria coronopifolia J. Ag.
Grateloupia filicina (Wulfen) C. Ag.
Hypnea cervicornis J. Ag,

Hypnea chordacea J. Ag.

Hypnea musciformis

Lisgora =p.
Polysiphania sp.

Porolithon gardineri (Foslie) Foslie
FPterocladia capillacea (Omelin) Bornet
Spyridia filamentosa (Wulfen) Harvey
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\Dﬂﬁell Herbert, Department of Botany, University of Hawaii c%j E'M‘

PRODUCTIVITY OF THE SEAGRASS HALOPHILA HAWATTANA
{Sponsor; Dr. K. W. Bridges)

/2-73, %

Seagrasses are among the most important marine primary producers and form vast
meadows in shallow waters throughout the world, Little is known about the smaller-
leaved seapgrasses common to the tropice. This investigation examined the growth
dynamics of one of these species, Halophila hawaliana Doty and Stone, amd demonatrated
a relatively simple method appropriate for evaluating its biomass and productivity.

Transect samples were taken om a Halophila meadow in Kaneohe Bay, Oahu. These
samples provided information on total plant biomass and leaf area for anm established
atand. Laboratory and field experiments were used to determine the growth rates based
on the plastochrone interval (the time period between the production of guccessive leaf
pairg). Branching habits were also observed.

It was found that plants grown in culture exhibit a consistent plastochrone inter-
val of three to four days. Fileld growth experiments produced nearly identical results.
This suggests that Halophila will retain a regular plastochrone interval under varying
envirommental conditions.

The results of this study indicate that the blomass of a Haluggila meadow can be
estimated from leaf area measurements. The required data are easily collected; leaf
numbers in a sample are counted and the leaf area of a subsample is measured by optical
planimetry, The rate at which new leaves are produced is estimated by counting the
number of termimal buds in the sample and uvsing the plastochrone interval. The resulting
information provides & functional growth model from which both biomass and productlvity
of a Halophila meadow can be estimated.

#i!i**#ﬂ'**i**ﬂtt!it*kﬂ****#*i*t

Gregor Hodgson, Department of Zooclogy, University of Hawaili

PRELIMINARY OBSERVATIONS CONCERNING THE ABUNDANCE AND DISTRIBUTION OF PLANKETONTIC CORAL
LARVAE IN KANEOHE BAY

($ponsor: DPr. E. Alison Eay)

Little quantitative information is available concerning the abundance and distribu-
tion of coral plamulae following their release from paremt colonies. A plankton sampling
technique was designed for the capture of coral plapulae. It was based on surface tows
using a small, fine-mesh net. More than 250 tows were made along five transects
established near the southeast fringing reef of Coconut Island. Time between collection
and sorting was minimized and low temperature storage was employed in lieu of chemical
fixatives to prevent decomposition of the planulae prior to identification.

More than 100,000 cnidarian larvae, most of which were scleractinian planulaa, were
collected and sorted. Twelve different types of cnidarian larvae were differentiated.
Two appear to be the zoanthina larvae of the zoanthids Palythoa vestitus and Zoanthus
pacificus. Six were identified as the planulae of the corals Pocillopora damicornis,
Porites compressa, Montipora verrucosa, M. dilitata, Cyphastrea ocellina and Fungla
scutaria. Peak recovery of planulae generally occurred 3 — 7 days after the onset of
spawning or planulation. Limited data on the vertical distribution of 3 gpecies of coral
planulae indicate that they may undertake a diurnal migration gimilar to that of other
demersal plankton., The potential for the export of large numbers of coral planulae from
Kaneche Bay is considered to be high, but whether this export ig eslgnificant to
recruitment on reefs outside the bay remains to be seen.

*1\:‘#*l*ﬁ:ﬂ*!tt**i!***iiti*!**#t*!'



15

Experiments designed to investigate differences in coral recruitment to different
shallow water reef habitats were performed in Kaneohe Bay, Oahu.,

Seven sites were chosen in Kaneohe Bay that were similar in depth but differed in
the amount of coral cover, the species of coral, and the densities of grazing fish
pregsent. Hollow concrete blocks (19.5 em. along each side) and dead, sunbleached heads
of the branching coral Porites compressa (gimilar in volume to the conerete blocks)
were placed at the different sites. Five coral heads were collected from each site
after three months and broken up. The number of corale that had recruited to each
coral head were then counted. After three and then six months' exposure, eight blocks
were examined from each site. The number of corals recruiting to each of the four outer
and four inner surfaces of the blocks were counted. The blocks were then returned to
the fiald.

Pocillopora damlcornis was the only coral that recruited to either the blocks or
the coral heads after three months, Two other species of coral, Scyphastrea ocellina
and an shermatype, ?Culicia sp., were present on the blocks after six months. HNo
rectultment by the two commonest corals in Kaneohe Bay (Porites compressa and Montipora
verrucosa) werea found, although spawming of both apecies occurred while the blocks were
in situ. The mean number of corals recruiting to both the blocks and the coral heads
differed significantly between sites. Coral recruitment to the two different types of
pubstratum showed similar trends in abundance at each site. There was no apparent
relationship between the amount of coral cover or species of coral present at a site
and the denslty of species of coral recruits found there on the blocks or the coral
heads. The number of coral recruits at a site did, however, appear to show an inverse
relationship to the numbers of grazing fish present at a site, After three months,
coral recruitment was highest on Heela pateh reef where territories of the damselfish,
Stegastes fasclolatus, are common. Stegastes fasciolatus actively excludes fish grazers
such as scarids and acanthurids. After six months the mean number of corals per block
was higheat on a windward reef flat where grazing fish are uncommon. The numbers of
corals present on the blocks were significantly different after three and six momths.
At a8ll but one site, the Heela patch reef,; the oumber of corals per block increaged
between three and six months. At most sites the majority of individuals of Pocillopora
damicornlis were found om the inside uppermost surface of the blocks. The ahermatyplc
coral was only found on the undermost outside surface of blocks.

Although Kaneohe Bay is very protected from wave action, unlike other areas in
Hawaii where coral reef community development has been studied, there are parallels
between the coral recruitment patterns recorded in this and previous studies in Hawaii.
In Kaneohe Bay, Focillopora damicornie was the dominant early colomist. In more wave-
exposed areas in Hawaii, another species, Pocillopora meandrina, is the mest common
early colonist. GSome corals such as Montipora vgrrucosa have been reported to take
about ten years to recruit to newly available substrata. It is not clear why larvae of
Porites compressa and Montipora werruccsa did mot recruit successfully to the blocks
or to the coral heads. The absence of recruitment by these species suggests that
agexual reproduction by fragmentation may be important in maintaining shallow water
populations of these species. The data also suggest that graziang by [ish mav influence
the survival of juvenile corals. Field experiments are necessary to clarify how fish

grazing affects newly settled corals.

Mich of this work was done during the 1983 Coral Reef Biology Course held at the

Hawail Institute of Marine Biology. I acknowledge the support and encouragement of
participants In the course as well as my committee, chaired by Dr. J. H. Brock.
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Schood of Netural & Matherratical Soenoes SEEtﬂE;EHjﬁCLkﬂyETﬁtF

George Balazs Seantie. Washington 8119
Mational Marine Fisheries Service Fhone: | 206) 281-2140
2570 Dole Strest

Henelulu, Hawaii 96722 15 February 1985
Dear George, -

Thank you for the letters and the news clipping. The idea that
the enclosed tanks at Kahuku will prevent any spread of algae out
into the ecosystem is fine and probably correct, but the major way
such seaweeds spread around is by human transplanting. People have
the uncanny urge to transplant plants. It is almost like an
instinct, a Johnny Appleseed syndrome, as compelling as sex and
reproduction. This is done by just about anyone. When I was at HIMBE
the laborers told me they took Eucheuma to Hilo, Bwa, and Haiea.
Anyone at the farm, or any of the customers could plant the seaweed
anywhere in Hawaii just as they please. Security is not in the
ponds, but in people.

The sense of "do we really need" to introduce another seaweed
species to Hawaii (which already has more introduced species in its
waters than the entire rest of the world) is the guestion., Sometimes
I get the impression that the Kahuku group is just living off of
grant mohies and not really serious about marine agronemy and
ecoloagy, Also, so many microscopic organisms can come in with the
cultures. Great care must be taken at the Florida end and there is
ne control there from the Hawaii autheorities. I am not against
introducing important algal species, but do think much of this effort

is unnecessary.



I have been invited to present a paper at the Second Inter-
national Symposium on Indo-Pacific Marine Biology, in Guam 22 June -

3 July 1986. My topic will be Alien Marine Algae, the very tapic

your article is about.

Your questions about Mystery #27 (fresh locking algae in places
of digestion activity) made me ponder for gquite some time. Marine
algae have the uncanny ability to give the illusion of freshness when
they are actually guite dead. Some of them can be dried and hung on
a wall for years, be re-socaked and look as fresh as can be, color,
texture and all. They are, of course, very dead, How this might
work in a turtle gut designed to digest the algae is really a
mystery, Perhaps it is an illusion of freshness. Maybe all the
digestion process needs to continue and liquify the algal mass is
axygen or some other factor and soon as this is supplied the whole
mass disintegrates.

The article you sent me about corals on your floats is very

interesting and may be used by us as a hook for a short note on the
Codiums you found on floats and gave to me many years ago. The
article made me fesl gquilty that I had not written it up. My biggest
stumbling block has been a lack of knowledge about the known
distribution of Codium species in the Pacific and much of the
literature is in Japanese. It can be done, howewver, with a library
search and Just plain daring to write it, Jokiel has given us the
ook we could use (something we could tie it to) and I may just do it
[ﬂ?n the dark. If so, I1'll send you the rough draft so you can add the
details needed and your name to the authorship (gshare the blame?

Hal).



Yes, please do send me some more samples. I am free to work on
them in March (1-25th)

George, did I tell you I found Hypnea musciformis at Kehei and

Launuipoko, Maui, in December, 19847 This is the seaweed introduced
to Kaneohe Bay from Florida. I didn't find it at these locations in
December 1982, but it is very very abundant there now (hundreds of
pounds were washed up on the beach in windrows and it deminated the
reef-flat to a depth of about 4 feet. T am sending specimens to the
Bishop Museum and to U. C. Berkley (several specimens were fertile

with tetraspores), This is truly a "weedy" species,

Aloha,

4
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Dennis J. Russell
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ALHGET Y YEARS ago, the famous
naturalist Alexander Agussiz
deseribed large numbers of caleifying
algae in the shallow waters off the
coast of Florida. Almost evervone
who has snorkeled or dived with
scuba in clear tropical waters of the
Caribbean also has seen such com-
mon examples as the merman's shay-
ing brush, Penioillus copiiaius, the
broccolilike Holimeda, the spear-
shaped Rhipocephalus, or the fan-
shaped Cf'dotea. While relatively
commaon in the Caribbean, surpris-
ingly litle iz known about the gool-
ogy of these interesting and distine-
tive plants. (Ao see “Gulf Weed
Communities of South Florida.” Sea
Frontigrs, ¥ol, 17, Mo, 2, March-
April, 1971.)

Eardy Misconceptions

Because of their caleareous lime-
stone structure and the presence of
epizooitic polyps on some  plants,
many organisms such as Haolimeds
were once thought 1o be animals in
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Calcareous Algae

Living Fossils from the Past

By SteEvix D. Bacu

Allegpheny College, Meadville, Pennsylvania

spite of the fact that they were green.
Even Linneaus, perhaps the grearest
naturalist of all time, classified fHali-
meds as an animal because of s
calcargous siructure, Dthers arpued
that these were animals because
when they were burned, they pro-
duced an animalk-like smell of burning
hair and bones rather than that of
burning vegetables!

Ellis, the eardy scientist who in
1786 [irst described Halimeda as a
corallineg polyp-bearing animal, be
lieved that it was only a matter of

EXTany rissins, The stwcivee of the
Citlewreas ul'll.:nrr' By reancined |'|:.l'.'.l.|.'1."|:|'
wroivanged for mdlons of vears. fnow
el fagoon or Vierory Cav, Bahaws,
sive hroecaliiiie Halimeda incrassaa fropd
and the memman  shaving brish. Penictl-
lus capitatus along with the kenrr-shaped
P. cymihiformis frighid can be seen theoe-
JRE RN UEriONE S0 ErESes

Al pndagraghs by the authoe
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waiting for the improvement of the
microscope before the polyp theory
waould confirm the animal nature of
this group of organisms, His persua-
sive arguments (o early scientific
societies caused plants like Hafimeda
to be classified as animals until 1834
rut, by this time, more detailed
observations with improved micro-
scopes showed conclugively that the
previously observed polyps were ac-
tually animals living epibiontically on
the plant,

A Wall-less Srruciure

Eventually, everyone sgreed thag
Halimeda, Pewicillus, Rhipocephalus,
and Udorea were actually algae af
the family Codiaceae. This family is
characterized by a diztunctive mor
phology. The plant body is composed
of thousands of microscopic thread-
like filaments, intertwining in dif-
ferent genetically and environmen-
tally controdled ways to form & plang
that i several inches long,

A unique feature of these algae is
that there are no walls dividing the
adult form of the plant into individual
cells. Tnstead, each filament & acu-
ally a tube filled with cell sap. The
cytoplasm of the plant lies in a thin
layer between two living membranes
just inside the cell wall of each fila-
ment. Many nuclei floar freely
around in the cvtoplasm with no cell
walls 1o separate them.

The family Codiaceas is consid-
ered by scientists to be primitive
in relation o other marine plants
such as sea prosses, which are cons
sidered 10 be of more recent evolu-
tionary origin in the sea. The
Codiacese has existed since Cam-
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brian times, almost 600 million years!
The fossil record shows that from
425 to 300 million years ago. during
the Ordovician period. their numbers
increased in warm tropical seas, and
that by this period most of their
fearures as a family had evolved.

Matwral Reinforcement

During the Cenozoic period, from
I to 63 million years ago. this family
of plants is believed to have been an
important builder of limestone rock,
which i composed largely of calcium
carbonate. The genus Halimeda first
appeared in the fossil record over &3
million years ago during the Creta-
ceous period, while Pewicilfus is be-
lieved to have first appeared some-
what later in the Eocene epoch,
about 36 to 58 million years ago.
Therefore, the basic structure of
these planis has remained essenti-
ally unchanged for millions of years.
They are truly living fossils,

Hatimedn, Penicillus, Riipocepha-
us, and Udotes are composed of
from 25 (o 9 percent calcium car
bonate. depending on the species.
The calcium carbonate s deposited
between and outside of the thou-
sands of filameniz that comprise the
plant body, An analogy can be made
between the deposition process in
the plant and the cement poured
between steel reinforcing rods in con-
struction projects, Nature. it seems.
had this method figured out a long
time before man did,

Studies have shown that the cal:
cium carbonate is deposited as
bugdles of aragonite, which & o
specific ¢rystal form of caleium
carbonaie.

e Franters
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DERPOSITING CALCIUM CARROMATE a5 Shrey
oW, calcifynme alpae are f.'rJ_,'l-'.'-'.l'."-:h'-!.' o
ducers of lme mod and rock in cerfaim
arees. IR addition, species suckh s Halis
medi opuntia fopl else erve ar an
sviraRiens for smell marie il
Shown hefow i Penicillus capitafus, fie-
Ui g bed of fuetle press, Thalassia
testudinum, Jn Cord Souna. Flovida

The origin of carbonate sediments
has long been an issue and problem
to marine geologists. Caleareous al-
gae of the family Codiaceae have
been shown o be important proe
ducers of calcium-carbonate sedi-

o
ment in certain areas of the oceans, [}

and unimportant in ofher areus.

May-leng 10976







DEsPITE oUTWARD differsices i apper-
arce, e spear-shaped  Bhipocephalus
phoenix ffar faft) the joued Halimeda
incressara flefil, and H. tuna with s
cirewtar piates (helow] are orembars of
the same wiged fomaly, Codiecewe. These
spacias ara @l contrion e shallow Floride
walers, the fatter often in aiseciion
with red mengreve mots, Calcareons
igae kave the capalility la grow i sck
walikely habitors ar loose rediment or o
rocks by aetifzapon of 0 spectal mass
of riizodids,

Halimeda is thought to be the most
important and widespread sediment
producer, although many other
plants also produce caleium carbo-
nate. Drillings in the Pacific reported
by Finckh in 1904 showed that more
than &0 feet of YW-percent pure Hali-
meda debris lay beneath the Funafuti
lagoon, At other atolls, Halimeda has
been shown 1o be of considerably
less importance. I15 abundance,
therefore, is relative to the area be-
ing examined.

In Florida. workers have shown
that calcium-carbonate production
by Penicillus capitarus can sccount
tor one-third of the lime mod in
Florida Bay and almost all the mud
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int the Florida reel tract. In the Ba-
hamas, controversy siill exists con-
cerning the relative importance of
these algae in sediment produection
versus the physical-chemical precipi-
tatiom of calciwm carbonate from
seawater. In all probability, signifi-
cant production of caleium carbonate
occurs ar varying rates in different
arcgs and 15 highly dependent on
loeal conditions,

[ni the tropical marine environment
compefition with other plants is of
vital importance to the survival of a
species, Selection pressures are ex-
eried on the plants and animals (o
“choose” unexploited niches in which
to grow and reproduce 50 that com-
petition 5 reduced, snd diversity
is increased.

Halimeda, Penicillus, Rhipocepha-
fiz, and Uldoteas have evaolved the
unigque ability to grow in very loose
sediments or in areas where there is
practically no sediment at all. This
ability allows them (o grow in arcas
where few other marine plants can
survive, and, therefore, they are tak-
ing advantage of an unexploited
niche. They are able to colonize such
areas because of their unique system
of filamenious threadlike rhizoids,
which bhind together the sediment
intoa firm compact root ball almost
half as large as the plant itself. Other
rhrzoids prow oul [arther from the
main rool bell and interiwine with
the sediment particles. The entire
system serves o hold the plant in
place where sediments are very loose,

In areas that have very litile sedi-
ment and are almost bare rock, the
root ball 15 reduced in size and acts
more like the holdlasis of kelps,
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binding the plant to the rock surface
by a physical attachment of the rhi-
eodds Lo the rock.

The root hall i alse the center
of asexual reproduction. Rhizoids are
sent out from the main root ball, and
& juvenile grows up from the rhizoi-
dal tissue at & certain distance from
the pareni. In this way, a whole
colony can become established and
spread, further binding the sediments
together,

Rapid Rates of Caleification

Experiments in Jamaica by the late
T. Goreau showed that Halinedn
opuntic and M. funao caleify from
1.5 to 10 times Faster than reef-build-
ing corals, and 20 rimes faster than
nonreef-building corals. Caleification
was also much greater in the light
thun in the dark, indicating that cal-
cification and photosynthesis were
somehow related merabolically,

The results of Goreaus research
imply that photosynthesis by corals
and calcargous algae adds energy 1o
the community, and also creates the
optimal physiclogical conditions for
the most efficient production of cal-
cium carbonate, which is of critical
importance in the structure and func-
tion of the coral-reef community.

Many gquestions remdin to be an-
swered about caleareous algae. Scien-
tisis hope o learn why they caleify,
what other roles they play in the
ecology of tropical marine communis
ties, and if they contribute signili-
cant amounts of food 1o the tropical
food web, These interesting plants
hayg not changed much in millions
of years; vet, there 5 still much to
be learned about them.

Sa Pl el
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Fifth Annual Secondary Student
Symposium Held in Hilo

“Hawaii's CZM program is currenthy
being tested, and it remains to be seen
whethar it will emerge as the ussful and
effident program envisioned by the
federad government.”’”

S0 said Laura Knight, a Castle High
School Junlor, in her prizeswinning paper
prosented at the Fifth Annual Secondary
Student Symposium on Maring Affairs,
The symposium, held at the University
of Hawaii at Hilo from March 27 through
29, was attended by 120 high school
stucents. from 34 private and public
schools throughout the state.

The Secondery Student Symposiom
on Maringé Affairs has been presented
annually since 1978, with cooperation
and  swoport from  the University of
Hiwaii Sea Grant College Program, the
Department of Education, and the Cffice
of the State Marine Affalrs Coordinator,
It provides secondary studants an oppor-
tunity to study an aspect of the marine
environment or its resourcss and to com-
municate the resules of their  study
through the writing and presantstion of
& pRIpeT.

Acoording to Ros Pfund, Actng
Associate Director of the LUniversity of
Hawali' Sed Grant College Program and
coardinator of the student  symposium,
the symposiurm Is 8 communications
effort that requires the students to pre-
para thair findings for wrltten, oral, and
graphic presentation,

Minety papers wees submitted this
vear by 100 students and the best 38
papers were accepted for presemtation
end published in the procesdings of the

Symposium,.
The shadents’ papers refoct the
concerns. of Hawaiis adult  populs-

tion. Alternate energy sources, industry

Risanll Taira, Afea High oo, explaing his sand crab sty

Laura Knight, Castle High School,
awalts fer tum to present her paper.

idavelopment, and the wise use of marine
FELOUTCES Were prominant subjacts.

Two of the four prize-winning papers
offered new |dess for methods to mesat
Hawsaii"s -enargy demands. Benjamin
Chun, & 81, Louis High School junior, dis-
cussed storing wind energy by using this
energy o convert ocean water to hydro-
gen through electrolysis. Hydropen, an
excellent fuel, can be storad sesily. Mala
Zaiger, & senlor at Konswaena High
Sthooi in Kealakekua, suggested har-
nassing wave power with & “‘scientifically
engineered, horizontally positioned, fla-
tened  half-cone, constructed of rein-
forced concrete and firmly anchored on
a solid leva sea floor. . ", which in
essence would be 8 man-made Blow hale
to drive & compresmed-sir ganerator.

Russell Taira dealt with pure biclogy
in his prize-winning peper, “Male  amnd

{Continsed on page 2/
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Student Symposium

Female Hormones in the Sandorsb
Ceppods iz (Dana).”" Taira i 4 sopho-
more at Adea High School,

The suthors of the four winning
papars  were  presented cartificetes of
excellonce during the opening peremonies
on March 38, The other 38 panelists
recaivid certificates of merit, The certifi-
catas were presénted by Dr. Maida Yaolan
of the Nationsl Offfce of Sea Grant and
Rapresentative Charles  Toguchi, chair-
person of the State Howse Committee on
Dcean and Marine Resources,

Hawail County's Mayor Hérbert
Matayoshi. delivered  the  welcoming
address in which he outlined ocean re-
source developmaent currently in prograss
and strassed the nesd for educating
furtiere beaders in marine fields,

Represontative  Toguchl  addressed
the group at lunch on Friday. Stating that
marine edugation is the key to solving
some of the state’s probloms, Toguchi
told students that he appreciated their
imvolvement in marine affairs. A “child of
the s28," he grew up (o windward Cahu's
coastal town of Kahaluu and has deep
feelings about the Importance of the
ocean to Hawali's future,

Student papers were recognized for
axcellence of content and clear, conclae
exposltion, Although oral prosentations
wiere not Femagnided, Alica Jean Motooka,
# seiior gt Hana High School, mede s
presentation that drew raves from st
dents and teschers alike, Motooks pre-
sented  her  paper, "Ancient Fishing
Methads, with mood-setting slides of
Hana and & background of slack-kiy
guiter music, “done by & friend. no
Waikiki stuff.” Duplicates of the narrated

(Continued from page T)

stideshow have been requested by the UH
Soa Grant Collese Program for distribu-
tion ta other schools.

The field trip for the students on
Saturday included some sightsesing on
the Big lsland and a wisit to the Kapoho
geothermal wells and Wolcano Mational
Park.

FProceedings of the Fifth Annwal Sec-
ondary Studeny Sympesium oan Marine
Affairs are available from the University
of Hawall Sea Grant College Publications
Office, 2540 Maile Way, Spalding 253,
Honelolu, Hewsll 95822, []
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MHighr on opening day fabowe), Jennifer
Wamer of Konawsaena High explaing 5
Firme point (bafow).
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Marine environment
sl to a neighboring island 76 miles

Today, large patehes af this ssawsed
can be fourd throughout most of the
rriain iskands in the Hawsiian chain, This
species is of major coneern to coammearcial
ared recraational limu harvesters, environ-
mentalists, and biologisis because it com-
petes with one of the more tconomically
Important seaweeds, Gracilana (ogo, lmu
manaues),
¢ Other algal species that could have

¢ been introduced to Hawaii via ship hulls
( includa Hypnsa, Leurencia, Spyricis, and
8 to 10 other genera.

Mary hirbors receive a tremendous
emount of international shipping traffic,
making them prime areas for invasion by
maring plants end animals, Pearl Harbor is
one of these areas. A recent accidental
mvagicn thers inwvolves tha ooctocoral
ta type of soft coral), Telesto rifsal,
whose normal pecgraphic range i from
Falm Beach, Florda to Brazil in the
Atlantlc Ceean,

The first sighting of T Aliesl was in
10873, when it wes found on a channsl
marker in Pearl Harbor, Since then, it has
bean found around Cahu as far south as
the Portlock area, and as far north as

(Continued from page 4)

Makus end Helelwa. Although there have
been na roported sightings of this species
in the weters af the nejghbar islands, this
dioss not mean that it s not present in
those aress, a no searches have been
mads for the octocoral there, Kaual,
Maul, ard the Blg Island all recsive some
imtarnational shipping traffic, so there iz
& possibility that T, rised has invaded
thiose areas, oo,

Acanthophora spicifara.
—Limw Manag of Hawail phata

With the constant flow of intema-
tional shipping traffic through Hawall, it
i quite fikely that more plamt snd animal
species. will invade the local waters,
thercby further altering It$ marine com-
minities; [J
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Sigtor Charies
Marle of St Joseph
High enjoys o relaxed
momart with  her
studarts (left). Mayor
Herbeart Matapoohi ar
OEEring  cerermonies
(bl

—Jane Ball photos

by Howerd Takata,
MAP East Hawaii agent

Lerga amd small-scale  equaculturists
are now takmg stegs to bring in addi
tional marina animal and plant species o
ralse on the Big Island. They am also
exploring possibilities of forming coopar-
atives similer to fermers” co-ops, 1o cut
costs and enhance marketing potential.

At the squaculture seminar held in
Hile on March 27 at the University af
Hawall campus center, alternative species
recommanded  for  cultwring  included
Chinese catfish, “taro patch™ snall, (also
known as “pupu shell,” or "Hawaiian
escarget™), orovfish, mountain  opas
{sheimpl, topminnow, “dojo,” and white
amur.  ‘Water-grown  plents  oonsidered
Include watercress, water chestnuts, and
hasu {lotws roots).

Raising these different spacies would
anhance current efforts to develop a
freshwater shrimp industry in the Kohala
digtrict, simblar to that being promoted
now on Caho and Kausi.

Sixny-thres  persons . participated in
the March aguaculture seminar which was
sponsored by the UH Sea Grant College
Marine Advisory  Program, and Big Island
Resowrca Conservation and Dewvelopmeant
office,. UH/Mila Center for Continuing
Education and Community Service, and
tha County of Hawall Qepartment of
Ressarch and Development.

Oy of the 12 speskers at the day:
long saminer was Mike Fujimoto, director
af the Hawali Department of Land and
Matural Resources (DLMR]  Anuenue
Fisheries Ressarch Center, MHe said that
althowgh Malaysian  prawn are being har-
vestad om Oehu and Kaual, there are po
succesful aguaculture . ventures on the
island of Hewali a3 yer

Fujimoto said that the DLMR pro-
vides free post-larval stocks to qualifying
farms of up to 20 acres. In return, state
biologists make use of the private farms
for ressgrch purpotes apd o provide
advisory sarvice,

Other agencles prowviding agusculiurne
advisery service include the Aguaculure

EXTENSION
Big
exploring diffe

island aqu

Development Progrom of the Hawaii
Department of Planning and Economic
Davelopment, the UH Sea Grant College
Marime Advisory Program, the Hawaii
Aguaculture Externsion Service, the
UH/CTA, the US Soil Conservation Ser-
vice, the USDA; and the County of Maul,

Four speakers discussed  assistance
which ean be obtained throush the USDA
Farmers  Home  Administration, the
USDA  Soil Conservation Service, the
Hawsgii Economic Development Corpora-
tlon, amd the Hawaii Department  of
Agriculiure,

Although there sre a number of
programs  that  provide financial  assis-
tance, the speakars said that funds ere
scarce at this tima. They aleo said that
funds are limited 1o lend-based projects
and do not apply to offshore resources.

MAP Maui  advisory  sgent, FRon
Yoshida, told participants about his first-
feanc expersmce in oresearch and produc-
tion of catfish on the iskend of Maul,
Althowgh there are many hurdles and
frigtrations involved, Yoshida said there
is gtill good potential for commercial
success if farmears are willing to work with
some. of the lessar-known species, He also
recommended  that collective action be
used in marketing thess underutilized
ipedies which have names or colors that
arg not abweys sccepted by different

Invasion within tl

by Bill Thomas, MAP

Tha Hawaiien i=lends meka up the
mast olated archipelage In the world
and have long been of interest to ecolo-
gists becpuse of the way animals  and
plants evodved in an island situstion. Even
befoce the discovery of the islands by
Polynesians and Europaans, there hes
been a history of sucossive invasions by
land and marine plants and animals.

Marine specias usually inveds com-
munitles that have been chanoed by
natural disturbances, such as storms, or
by human activities such e dradging and



culturists
ent crops

thnle groups in Hawali,

Big Mland sugar farmer  Francis
acheco recommended that aguaculture
rme follow the example of farmers wha
enced  together too obtasin lower prices
« fartilizers and herbicldes, 16 we col-
chivie action to help the emerging incus-
v evole,

Also speaking at the seminar wers
g Island Mayor Herbert  Matavoshi and
arine Advisory Program Coordinator Al
At

The morning pamel discussion was

erated by Mike Tulang of the Hawaii
ounty Office of Ressarch end Develop.
nt. Ken Klvosski, & Hemakes prawn
meat, provided the opening address.

A 1878 pssemment of agueculture
d in the state shows that the Blg Island

17,000 scres or 13 percent of all the
imary ar choice agusculture land in the
tw, and 16,000 acrez or B3 percent of
e sacondary lands,

Fohala and Waipio Valley residents

g backyerd ponds with gras carp, chan-
i catfish, and tilapla to observe their
mwth rates and gather data on hew
raise them, Still other persons are
perimenting with temporate species such
rainbow trout and bluegill, reporting
oo growth rates so far, [J

N5F GRANT RECEIVED

MQOP
students
to study

thmn_lawe
siltation

The Kahoolawe study will take mlace &t

three offchore sites: Kii, Kubeia Bay, and Lag
o KEkp,

A tesm of Marine Option Program
students at the University of Hawaii at
Manoa has received a Mational Sclencs
Foundation Student-Originated  Studies
[NSF-508) grant of $18,792 and will be
supported. in part by the Office of the
State Marine Affairs Coordinator. Kurt
E. Kewarroto, a UH Manoa senlor, is the
project director for the study on the

== EDUCATION

effects of siltatlon upon the nearchoes
marine emironment of Kahoolawe sland,
Dylan A. Bulseco, a junlor, is assistant
project  director. Dr,  Jemes Parrish,
director of the Hawsll Cooparative
Fisherles Research Unit at the UH is the
faculty advisar,

The US MNavy has granted the sty
dents access to the coastal waters sur-
rounding Kahoolaws during June 9-16 ta
codlect information. In the past, restricted
public access due to the use of the islend
for military training hes resulted in anly
a few studies baing dane, so there is wery

Hawaiian marine environment

ilding harbors, The more stable ocean
munities are also being constantly
etrated by species, some of which are
suceessful in - establishing themsehes In
foreign environment, while others do
derately well. Some even show explo-
growth outside their native environ-
£
In tha ocean environment, one of the
5L comimon waye In which anlmals and
5 move from one area to another i
 the hulls of ships. The ships provide a
face for many permanently fixed marine
me and invertebeates, which In tumn
jvidle habitats for more mobile forms,

such & fish.

A good example of 8 species that has
invaded Hawaiian waters and propagated
extensively i the red algee Acanthonhors
spicifera. This species is commonly found
ot the submerged slopes of large contl-
nental of sub-continental islands of the
far-western Pacific. It was first recorded
at Pearl Harbor in 1962, By 1953, densa
growths  of  this algs. wers found off
Heuula on the northwestarn shore of Oahu.
By 1954, it was roported off the island
of Kaual, Thus, within a span of two
wears, it spread halfway around Oshu

Conimwed on page 5]

limited information about the iland's
maring ecosysterns. Preliminary findings
of an environmental impact statement
(EIZ) commissioned by the US Mawy
indicate that Kahoolawe's inshore fish
diversity excaeds that of seversl marine
life conservation districs in the state,
Ancther finding by the same study hes
revesled axcessive siltation in a very larga

nearshore #rea slong the fstand’s north-
western coast, Areas of siltation will be
rdentified and compared with #djacarnt
nearshore areas which ere not silted over,

Data-collacting dives from the R/V
Machias will be carried out by gight UH
undergraduate  students, They will be
eccompanied by an experienced Mayy
wxplosive ordnance disposal diver. The
students have besn tralning since the fall
1973 semestor in basweling survey skills to
identify fish, algae, and inverebeates and
o analyze maring. sediment and conduet
underwaler transects wsing scuba goar.

Data analyzed with UH asistance
will ba storad in the Hawail Coastal Zone
Data Bank which & houssd at the Hawaii
Institute of Geophysics. The report will
take B0 days to complete. This stucty
shiould ald in future declsions about the
fishing potential of the ares and will serve
85 2 bese for future monitoring of the
effects, if any, of ongoing erosian contraol
programe noww being attempted on the
island,

This year the WNational Science
Foundation funded BT ctudent-imitisted
projects from 35 states, the Kahoolawe
project being the only one from Hawaii
to receive funding, This is the fifth tima
sinee 1971 that the UH Marine Option
Program  has received MSF-505 fumd-
irg. [
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Marine environmenl (Continusd from page 4)

and to a neighboring ksfand 75 milas
away,

Today, large patshes of this seawsed
can be fournw throsghout most of the
main istands in the Hawaiian chain, This
spacies is of major concarn to eommareial
and recraational lmiu hasvesters, environ-
mintalists, and biologists because It com-
pates with 'one of the more economically
important soawaeeds, Gracilaris (ogo, limu
nanzueal,

Oher algal species that could hawve

J besn introduced to Hawali vie ship hulls
! include Hypnea, Laurencla, Spyridia, and

8 1o 10 other genera.

Many harbors receive a tramendous
amount of irternationsl shipping traffic,
making them prime areas for invesion by
marine plants and animaly, Pearl Harbor s
ont ol these areas. A recent accidental
imvasion there inwolves the ootocoral
{a type of soft coral), " Telesto  rilsed,
white normal peographic range &5 from
Palm Beach, Florida to Brazil In the
Atlantle Orean,

The first sightimg of T, slsed was in
1973, when it was found on a channsl
marker in Paarl Harbor, Sinoe then, it has
bean found around Ciahu as far south as
the  Portlock ares; and & far north as

Makue s Helelwa, Although thers have
been no reported sightings of this specles
in the waters of the neighbor islands, this
dosts not mean that it s not present in
those areas, a5 no searches have been
mads for the octocoral there. Kaual,
Maisl, and the Big lsland all receive some
imtermetional shipping traffic, so thers Iz
g possibility that 7. rise has invaded

—Limu Mana of Hawail photo

With the constant flew of interna-
tional shipping traffic through Hawall, it
s quite likely that more plant #nd animal
spectes will' invade the local waters,
thereby further altering i3 marine com-
miunitias, [
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MARINE
MISCELLANY

One of the propesals in the Srare Master Plan for Marfne
&t Aguae: Education i the establishment of en ocean canter
for the general public, particulerty the desmibtown community
im Honalulu,

Efforts to develop Aloha Tower a5 a canter for exchange of
information on maring projects, research, and planning have
been carried out through a year-bong series of luncheon-lecture
programs; Currently, the College of Continuing Education and
Community Service is offering a special course at Aloha Tower,
“Hewail and Living with the Sea" presented by State Maring
Affairs Coordinator, Dr, John P. Graven.

The: Tuesday brown-bag luncheon series will continue until
Jume 17 and includes such topics s "Transportation and the
Sea,” "The City snd the Sea’ and “Postry and Literature of
the Sea."™ A special showing of “Images,™ & multi-media presen:
tabion on the art and music of the sea, will be presented in June
at the Univarsity of Hawati Art Auditorfum. For information
on e [ecture series, call Toni Snellback et the Alohs Towaer
Maritime Center, 548-5433, or 348-8181.

The relesse of funds or autharization to call for bids for
five marine-related projects on Dahu and the Big Island ware
announiced ina recent newsletter from the Department of
Planning and Economic. Davelopment.

The funds are deslgnated for the design of the Waiakea
canal, the Keshi shoreline erosion control project, and the con-
stiuction and pwrchese of equipment for an sipal production
racoway system on Oahu.

Funds ara being releasad for eonsiruction engineering far

Makai Mowsletter I1S5N 01892384
University of Hawaii Sea Grant College
Maring Advisory Program

2540 Malle Way, Spalding Hall 2528
Homalulu, Hawsii 96822

GEORGHE B, BALAZS

JEL O MARTNE BIOLOGEST

[T
COCONUT TSLAND

;':'I'Iall ocean thermal energy commrsion ganerator at Keahols
int.

Bids are belng called for Phese |1 of the Waiakes-uka flood
control project, and Phese |1 and improvements to Kawalhae
Harbor an the Big |sland.

LA

In the April jsswe of Horoluls magazine John Brockman
said that this 15 a time of change for water sports In Hawedi,
A young sport like windsurfing i gaining popularity whils an
older, more established one like surfing temporarily tekes a back
seat, Political svents halfway around the world are affecting the
quality of desp-ses fishing and. boating here by sharply ralsing
the cost-of fual,” Brockman stated,

In addition to sirfing, Brockman also discussed fishing and
powerboating, water skiing, and’ salling. One polnt & Indisput-
abbe he said, ""Cwr izlends are superbly endowed with water
sport potential.”

John R, Kukeskalani Clark, a former lifequard with the
City end County of Honoluly, has producad his second book on
Hawail's beaches, The Beaches of Mawl, Published by the Uni-
versity Prass of Hawaii, this book offers o comprahensive gulde
to all the beaches on the islands of Maui, Molokal, Lanal, and
h:ﬂ —— o ey, —T

Additionslly, It is 2 study in Hawaiisne snd includes histor-
ical sketches of each section of shoreline 2 well as beach lore,

Clark's first book was The Beaches of Ozhu, He |5 currently
preparing a book on the beaches of the Big lsland.

The Mational Oceanic and Atmospheric Sdministration
designated the University of Geoorgia & the 15th Sea Grant
College in the nation in ceremonles on March 28. In January
the cooperative program of the University of Malne and the
University of Mew Hempshire was also designated & Sea Grant
College, It was the 14th in the nation, but the first In which the
participating institutions are located in differant states.

The Sea Grant dasignation is swarded for sustained excel-
lenén in maring ressarch, edusation, and public sarvice. The
UQHEEEIE_'IW of Hawadi was designated 8 Sea Grant College in
1 s

Sacond-class postans
Pt 3t Horrohilu, Hawaii
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Margaret Stone

Seaweed—a Food
With Other Uses

Limu 13 a general Hawaiian name
for all plants living under water, fresh
or salt. The English word is seaweed,
thie Japanese word, opo, and the Ko
rean waord, miyuk

Before the kapu system was lified
in Howgii- in 1819, women were- not
atlowed to eat certain foods, including
pork, bananas,” coconuts and many
{tsh, s0 it was necessary and desirable
to know where to find non-kapu foods
such as invertebrates and t has
besn estimate at aboat three
ouences of a certasin type, provides
more than the necessary daily require-
ments of Vitsmin A, rboflavin and
Yitamin BI2. :

There were other uses for J'!?nu

- hesides food in old Hawali, When

faumily distensions arose a Ho'opomo-
qono was traditionally held. This wasa -
time when the family got together to
Yot things mght.” Wrongs and griew-
ances were aired and discussed, for-
siveness was asked: and prayer was
offered. Following  this ceremaony, -
family members ate a certain type of
fimie which had been cleaned and.
olanched. It was ml'ied II':I'F.I'.H' Farla
which means to forgive. e A

Prissts also employed fm kala in
somme of thelr rituals, one of which was:
to purify those who had watched over
enid mouwrned a dead relative. Tolani
Luzhine, the famous hula dancer, wore
neck and head leis made from limu
kala during cne of her performanc

Medicinally, N i3 used to heal
coral cuts, After being chewed well,
i makes an excellent poultice.

A Tamiliar sight 40 years ago, along
the shores at low tide, from Waikiki to
kohala and arowvnd Hilo Bay, was
women, wearing broad-brimmed hats
with their dresses tucked up between
their legs, picking dimu and alao opihi
(shell fish). It is important to know
what Hrwe is edible and what is not, as

some, such o limu-make-o-Hana, are -

Poisonous.

Tales about fimu also shound. One
quaint story told about an old Hawai-
ian woman who was known for her
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Just
" Beautiful

Music

in the

Monarch Room

And The Coronados, “A painting in sound’. 1976
Variety Artists’ “Singing Group of the Year™

Dinner from 7 pm, Shows 9 pm, Tuesday through

Saturday.

atering Office 933-7311.

Coclktail shows Friday and Saturday 11 pm
and Sunday 9 pm. Cover charge. Validated
%uklng, Reservations requested. Call the

©

Royal Hawal ian Hotel
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o Theanly pl:l
th-mfu-:t ey ﬂuﬂrlﬂcrk
mepnd Hédﬂ'

# . Furopean -
Ulz Mens Salon

HI- Hairstyling lor
Maen st ihe Hilton

3 :I-I.m.amn Village

Indwduahed Cultm-g. 5'!-?1111&

Body-\Wave, Euhrlng_and Facials
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9a17141 - 27§

Validsted -
parhing el
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WALTAH
CLARKE'S

The finest
Hawaiian®
- Resart wear

Walk in . .. Hulo ouf

& Ala Mpans Cor (Mall Level}
= Hilton Hawaiian Tiklage
= Wakieh's Shird Shack

= Shesation Wakik|

= Kosa Hillan

& Wt [y

= {auaa Sarf

= Kagal balaider

= Coco Palms, Lauai

= Mawl Sl

= Whaler's Markel, Laheiea
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pood works, Her aumakie (family god)
was the turtle, Very eatly one morning
she went down to the seashore to pick
limee for her friends and herself. She
seated harself on what she thought was
a large flat rock and began to search
with her hands for the seaweed. To her
dismay, she found very little. Sud-
denly she felt herself moving, and she
pealized she had been szated on ths
back of an enonnous_turtls who was
slowly but carslully moving her across
the water. He stopped by a part of the
shore that was abundant with limu
Kohu, the most delicious and sought

after fime. After her basket was filled

to the brim, the turtle slowly returmned

.-her to the shore, She later told every-

one her awmakua had rewarded her
this way so she was shle to share with
her fdends. :

Ona authority claims that at least

70 edible algae exist in the waters, but
only 40 varieties are commonly used.

- In Hawali, three popular ones follow:

= Limw-koku —soft, succulent - and
rad. Best liked of all edible seaweed;
sold in Honolule markets in balls;
quite expensive. z

=, Limu-poe — called a landed sea-
weed, Term also applicable to a new-
eomer or, in a bad sense, a drifter,
vagabond or outcast.

. Limi-ko-kancka — a slimy blue-
green algae, bright green when fresh.
Grown on the shores of Hanalei,
Kaugi, and famous in song. Called 2
man-striking moss because a person
can slip and fall on it

Most Hawaiians prefer to eat lnu
raw or lightly salted. A favorite Hawal-
jan method is simply to mix the
cleaned Birmu with roasted, salted ku-
kui nuts, chili peppers and seafond,
such as opihi (shellfish).

.~ Before lime can be prepared for
consumption, it must be cleaned.
Soaking the limu in water before
cleaning helps to remove some of the
debris, but bits of coral and sand must
be picked out carefully by hand.

Most of the recipes below call for
the erunchy ted limu found in super-
markets. Other vareties, if avallable,
can be substituted.

OGO TEMPURA (Frisd seaweed)

I B ogo

1 cup flour
1 tsp. Supat
15 Esg, salt
I tsp. shayu
legg

¥ cup milk
Ajinomolo

Wash ogo, pour hol water over it and
drain after 5 manutes, Four cold water over
it and squeaze out all the water, Mix four,

T T g RS R M ST BT

sugar, sall, showu, cgg, Ajinomoto and milk,
Put ogo in, a Lttle ab a time and fry in des=p
faL Dicaim and serve hot,

LIMU TSUKUDANT (Sexsoned seywed)

¥ cap mirin {rice wine vinegarsy
1% cups shaya

T cups biown sugar

dash of Ajinsmate

1 colunder of limu (dealned)

Clean lmu. Bring sagar, shoyu and mirin
1o a full boil and add Bmu. StiF occesionally
to prevent barning. Reduce heat to low and
cover and cook about 15 minutes or unt
soft. A hesvy aluminum iyps pob is recom
mended o keep from scorching. Add the
Ajmomoto during the last stages of cooking
Goma {sesame seeds) and chill pepper may
b added acoording to faste.

TERIY AKI MEAT WITH NORI

11b. beal or chicken, sliced 2 by 1/5"

| sheet nogi {roasted black seawsed, found
im Japanesa storas)

Marinade:

¥2 cup shoyn

1 tsp. grated ginger

1 dlove garlic, grated

I T. sake (rice wine) of mirin
3 T. sagar ;

Mix all ingredients well, Slice meat 1hi
and allow to sfand at least threa hours o
overnight bn marinade. :

Cut across the width of the seaweed 1
make strips ¥ inch in width. Taking four ¢
five strips of mest in one hand, faste
sepwesd oround the cenler of the me
strips. Deep fry until cooked and drakn ¢
absorbant paper. Fa

4 beach chairs
#-and chaises
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. . . leading summer & casual
furpiture manufacturer

| "TELESEd @E

line of indoor -
sutdoor furniture
" at your favarita
stora, here in

the Havail area.

Tha Taleseope Folding
Farmiturs Co., Ine
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