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RESUMEN

Se hicieron determinaciones de peso seco, peso or
nico seco, carbdn y nitrdgeno total en el zooplancton (0.46
mm) y pastos flotantes de la Bahia de San Quintin, B.C., Méxi-
co, para el verano. En base al peso seco, los porcentajes pro-
medios del peso orginico seco, carbbn y nitrdgeno total del
zooplancton fueron: 90.6, 36.7 v 10.3 respectivamente. Estas
relaciones porcentuales en Zobiena mauina fueron: 61.6, 21.4

y 1.2 respectivamente. En promedio, la razdn C/N en el zooplanc-
ton fué 3.6 y en el pasto 20.2. Los contenidos de carbono y ni-
tr6geno del zooplancton presentaron un alto coeficiente de co-
rrelaci8n lineal. 0.93 al 99.99% de nivel de confianza. Este
coeficiente fu@ bajo en el pasto marino, 0.64, posiblemente de-
bido a la diferente composicidén de edades y grados de descom~

posicidn de las hojas analizadas.

ABSTRACT

Dry total weight, dry organic weigh
and nitrogen were determined on zooplankton (0.46-1 mm) and
floating seagrass from San Quintin Bay, Baja California, Mexi-
co, during Summer. Average percentages of dry organic weight,

total carbon and nitrogen on dry weight basis in zooplankton

. . .
’ . -
were: 90.6, 36.7 and 10.3 respectively. These percent relation

ships in Zosterna marnina were 61.6, 21,4 and 1.2 respectively.
The average C/N ratio in zooplankton was 3,6 and 20.2 in eel-
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grass. Carbon and ' itrooe ontent in zooplanctor had 2 nign
linear correlation coeffi n 3 nee

....... > f t, 0.93 at ©¢3 7G% ! confi
level, This coeffic’ent was low for eelgrass, 0.64, poss
divs te the differeout acge class composition and degrees
cay of the leaf materia’ analyzed.
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I RODUCCION

Para tener una comprensidn adecuada del flujo de ma-
teriales entre los diferecntes componentes de un ecosistema de
laguna costera, es necesario conocer la compowic*én quimica

alamantal Ao 1aes A1 forantps +innae de ogroar nrogoantaeg No
eLEMENTalL Q€ 105 dairerences Cipos ac u]_sau.x_omua preoCliico. KN

existian datos publicados sobre los contenidcs de carbono y
nitrdgeno en el pasto Zosfera marina ni del zooplanctou de las
lagunas costeras de Baja California. El objetivo de este tra-
bajo fué estudiar la materia orgdnica seca vy los contenidos de
carbono y nitrdgeno de hojas a la deriva de Zost aa marint v
zooplancton (0.46-1 mm) de la Bahia de San QuintIn, una laguna
costera del noroeste de Baja California. En base al peso seco,
nuestros resultados muestran que los contenidos promedios del
carbono y nitrfgeno del zooplancton en veranc fueron 36.7 vy
10.3% respectivamente, y los de Zostera ma/tina fueron 21.4 vy

1.27%
INTRODUCTION

To have a proper understanding of the flux of mate-
rials between different components in a coastal lagoon ecosys-
tem, a knowledge of the elemental chemical composition of the
different types of organisms is necessary. There are no data
reported in the literature on the carbon and nitrogen contents
in the eelgrass Zostera mauina and zooplankton from coastal la-
goons of Baja California. The objective of this work is to study
the dry organic matter, carbon and nitrogen contents of floating
leaves of Zostera mariina and zooplankton (0.46-1 mm) from San
Quintin Bay, a coastal lagoon of northwest Baja California. The
average carbon and nitrogen content of zooplankton, during Su-
mmer on dry weight basis, were 36.7 and 10.3% respectively;

nd thace of Taafo mat i P21 4 a1 90
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El muestrec se 1llevd a cabo en la boca de Bahia San
Quintin del 25 de junio al 5 de julio de 1979 (Fig.l). Durante

este periodo, se colectaron 83 muestras de zooplancton y 153
dP T)F!Qf'ﬂq m_ariﬂ_ﬂ&. ‘F1nf‘:\nf‘DQ L.as muestras de 'Iﬁf\t\Tﬂpﬂf‘r\r\ se co-—
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lectaron con una red cdnica estandard para plancton (465u de
apertura y 0.5 m de didmetro) en un arrastre sub-superficial
de 5 minutos, La red estaba equipada con un flujémetro T.S.K.
Las muestras se preservaron en formalina neutra al 5%.
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Fig. 1 Localizacifn del muestreo A

Sampling location A
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N ZOOPLANKTON AND EELGRASS

Debido a la hidrélisis de lipidos y a otras altera-
ciones en la composicidn quimica del zooplancton preservado en
formol (Morris, 1972), los valores aqui reportados pueden estar
ligeramente subestimados. El pasto marino flotante se colectd
en un arrastre horizontal de 10 m. La red utilizada media 30x30
cm y tenfa una luz de 1 mm. Las muestras se congelarean—para su
posterior anflisis.

Las muestras de pasto marino flotante y zooplancton
se enjuagaron brevemente con agua destilada y se secaron a 60°C
hasta obtener peso constante. Antes de secarse, se removieron
los zooplanctontes mayores de 1 mm y material no planctdénico.
Las muestras secas se pulverizaron con mortero. De cada muestra
se pesaron y analizaron dos alicuotas: una para peso orginico
seco por diferencias gravimétricas después de incinerar las

muestras a S30D0°Cs v 1a nrra nara cantenido de carbhono v on
mUuESLIas a4 J2uv L, ¥ 1a Ot¥a para Conieniao age cCagroons y n

geno en un analizador CHN, Hewlett-Packard modelo 185 B, Se a-
plicd el método de regresidn lineal simple a los datos.

-
—iLw

METHODS

Sampling was carried out at the mouth of San Quintin
Bay from 25 June to 5 July of 1979 (Fig. 1). During this period,
83 zooplankton and 153 floating seagrass samples were collected.
Zooplankton samples were taken using a standard conical plankton
net (464u mesh aperture and 0.5 m in diameter) in a 5 minute
near-surface tow. The plankton net was equiped with a T.S.K,
flow-meter., Samples were preserved in a 5% neutral formalin
solution. Due to lipid hydrolysis and to other alterations in
the chemical composition of preserved zooplankton in formol
(Morris, 1972), the values reported herein might pe slightly
underestimated. Floating seagrass was collected in a 10 m hori-
zontal haul. The squared net used measured 30x30 cm and had
1 mm mesh opening. Samples were frozen for later analysis.

Floating seagrass and zooplankton samples were briefly
rinsed with distilled water and dried at 60°C to constant weilgt.
Before drying, zooplankters larger than 1 mm and non planktonic
material were removed. The dried samples were ground to a powder
with a mortar and pestle. Two pre-weighted aliquots were ana-
lyzed: one for dry organic weight by gravimetric difference
after incineration at 500°C; and the other for carbon and ni-
trogen contents, in a Hewlect-Packard CHN analyzer, model 185
B. Simple linear regression was applied to tue data.

RESULTADOS Y DISCUSTONES

En base al pesc secu, los porcentajes promedios de
carbono y nitrbgeno totzl en 10 alicuotas de una muestra pul-
verizada de zooplancton fueron 33,1 y 11,0 respectivamente, Sus
desviaciones estandard fueron 1.83 v 0.09 respectivamnente, El
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promedio de 10 determinaciones en una muestra pulverizada de
pastos flotantes fu€ 15.4 de carbono y 0.8 de nitrégeno. Sus
desviaciones estandard fieron 0.85 y 0.0l respectivamente. La
presicibn de nuestras determinaciores de carboro y nitrdgeno,
se comparan favorablemente a los métodos de oxidacidn por per-
sulfatos y Kjeldhahl, respectivamente (Morrison et al, 1968;
Sharp, 1973).

A "groso modo", los copépodos Calanoideos representa=-
ron mis del 807 de la biomasa del zooplancton. Los rangos en
la composicidn quimica elemental del zooplancton (Tabla I) pue-
den resultar principalmente de la presencia de algunas formas
holoplancténicas y meroplanctdnicas tales como anfipodos, deci-
podos y zoeas de brachiuros y Paguridae. Solia aceptarse que el
promedio de carbono en el zooplancton era 60% del peso seco
(Cushing et al, 1958). Omori (1969) encontré que tal cifra era
adecuada sGlo para especies subirticas, y que en otras regiones
el promedio podria considerarse entre 35 y 45%. El contenido
promedio de carbdn encontrado en este estudio 36.7%, estuvo

dontr»n Ao aama walavea T vranBAn O/N Aal ocannlanctan Fi1f ~omnao
GeNIYrC de €505 Vvaiodres, Lad razoi U/ e Z00pianiion rue compa=

rable a los reportados para crusticeos (Beers, 1966; Omori,
1969). Se encontrd un alto coeficiente de correlacidn lineal
entre el contenido de carbono y nitr8geno en el zooplancton
(Tabla II). Esto explica la pequefia variacifn de la razdmn C/N
en comparacidn a las variaciones de los wvalores absolutos del
carbono y del nitrdgeno. El peso orginico seco del zooplancton
también presentd un alto coeficiente de correlacidn con el
peso seco.

Los relativamente pocos datos disponibles en la com-
posicidn quimica de Zodfera maringa provienen mayormente de le-
chos estudiados en la costa americana del Atléntico Norte. Ha-
rrison y Mann (1973) han encontrado que las hojas muertas de
Zosterna mauina varia de 62 hasta 73% en su contenido de materia
orgénica, 26.5 a 31.8% en carbono y 1.0 a 1.7% en nitr6geno
(todos ellos en base al peso seco). En este trabajo los rangos
fueron mayores: 51 a 73% de materia orgdnica seca, 12.6 a 35.5%
de carbono (Tabla I)., Posiblemente los rangos mayores resulta-
ron de la abundancia variable de epifitas, tales como bryozoa-
rios y algas rojas calclreas sobre las heojas a la deriva., Ha~
rrison y Mann (1973) observaron baja abundancia de epibiontes
en sus muestras. Los coeficientes de correlacifn lineal bajos
encontrados en las relaciones de nitrdgeno, comparados a los de
materia orginica seca y carbono (Tabla 1I), estuvieron posible-
mente relacionados con la diferente composici6n de edades y

o e o P Tem T aa ll‘.

5Lauu:> de ucaLumPOSiCisl‘ de las hOjaa analizadas. En las OjaS
viejas, la materia orgdnica seca y el carbono disminuyen 1i-
geramente, el nitrbgeno sufre cambios mayores (Harrison y Mann,
1973). Cuando las hojas mueren o son arrancadas, la lixiviacifn

causa una posterior pérdida de material orginico. En este
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MEDIA  DESVIACION
ZOOPLANCTON X ESTANDAR RANGO No.
PESO OF?EOAQJ)DCO SECO | 90.5 3.99 76.38 - 95.22 39
CA(RCB)ON 36.7 4.72 10.33 - 47.85 83
NITROGENO 10.3 |.64 2.23 - 13.36 83
(N)
RAZON C/N 3.6 0.49 2.00—- 532 83
Zostera marina
PESOORFP%!:)DCO SECO | 61.5 5 46 51 51 —72.80 84
CA('ZE,’ON 2.4 3 95 12 60— 35.51 153
NITROGENO Fol 0 38 0 49— 3.06 153
{N)
RAZON C/N 20.2 7.12 9 .49 — 39.57 153
Tabla I Estadistica de las varias propiedades qui-
micas medidas en el zooplancton y Zosfera
mauing,
Statistics of the various chemical properties
measured on zooplankton and eelgrass. POS=
Dry crganic weight; C= Carbon content; N=
Nitrogen content.
Ecuacidn de regresicn y= mx+b r2 No. p
POS =0.902 (PS) +(0.0543) 0.987 39 0.0l
C 0323 {PS) + (6181 ) 0.840 83 0.0l
Zooplancton
N =01093(PS) + (-878 ) 0.821 83 0.0l
N =033 (C ) +(-25.1 ) 0.933 83 0.01
~¥l"OS {QGOZ(PS) + (00170 ) 0.977 84 0.0l
. c =0.182 (PS) +{ 67.8 ) 0.862 153 0.01
Zostera marino
N =00156 (PS) + (-84 ) 0675 153 0.0l
N =0.0684( C ) +(-5.82 ) 0.636 153 0.01
Tabla II Regresiones lineales de las varias propie-

dades gquimicas medidas en el zooplankton

y pastos marinos a la deriva. POS= Peso or-
ginico seco; PS= Peso seco total; C= carbo-
no; N= Nitr8geno.

Linear regressions of the various chemical pro=~
perties measured in zooplankton and floating
eelgrass, POS= Dry organic weight; PS= Dry to-—
tal weight; C= Carbon' content; N= Nitrogen con-

tent.
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proceso, las pérdidas de nitrbgeno son mayores que las de car-
bono (Harrison y Mann, 1975). La razdn promedio de C/N fué
similar a la encontrada por Gorsline y Stewart (1962) en los
sedimentos asociados con las 4dreas de pastos en la Bahia de
San Quintin.

RESULTS AND DISCUSSION

The average carbon and nitrogen percentages on dry
weight basis, of ten aliquotes from a pulverized zooplankton
sample were 33.1 and 11.0 respectively. Their standard devia-
tions were 1.83 and 0.09 respectively. The averages from ten
determinations in a pulverized floating seagrass sample were
15.4 of carbon and 0.8 nitrogen. Their standard deviations
were 0.85 and 0.01 respectively . The precision of of our de-
terminations compared favorable to the persulfate and Kjeldhahl
methods (Morrison et al, 1968; Sharp, 1973).

Roughly, Calanoidea copepods represented more than
80% of the zooplankton biomass. The ranges in the elemental
chemical composition of zooplankton (Table I) could be the
result of the variable presence of a few holoplanktonic and
meroplanktonic forms such as Amphipoda, Decapoda, Brachiura
and Paguridae zoea. It was generally accepted that the average
carbon content ammounts to 607% of the zooplankton dry weight
(Cushing et al, 1958). Omori (1969) found ttat this value was
only acceptable for subartic species, and that in other regions
the average may be considered to lie between 35 and 45%. The
average carbon content found in this study 36.77%, was within
these values. The zooplankton C/N ratios were comparable to
those reported for crustaceans (Beers, 1966; Omori, 1969). We
found a high linear correlation coefficient for zooplankton
carbon and nitrogen content (Table I1)., This explains the smaller
variations of the C/N ratio compared to the variation of carbon
and nitrogen absolute values. Zooplankton dry organic weight
also had a high correlation coefficient with dry weight.

The relatively few data available on eelgrass {Zoslera
maina) chemical composition is mostly from beds studied in
the North Atlantic coast of America. Harrison and Mann (1973)
have found that dead leaves of eelgrass range from 62 to 777%
organic matter, 26.5 tp 31.8% carbon and 1.0 to 1,7 nitrogen
(all in dry weight basis). In this study, the ranges were
wider: 51 to 73% organic matter, 12,6 to 35.57% organic carbon
and 0.49 to 3.06 organic nitrogen (Table I). The wider ranges
possibly resulted from the variable abundance of epiphytic
bryozoans and calcareous red algae on the floating leaves. Ha-
rrison and Mann (1973) observed low abundance of epibiontes on
their samples. The lower correlation coefficients of the ni-
trogen relationships, compared to those of organic matter and
carbon contents (Table II), were possibly related to the di-
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fferent age class compositions and degree of decay of the leaf
material analyzed. Dry organic matter and carbon decrease some-
what in scenesing leaves, it is nitrogen, however, that changes
the most (Harrison and Mann, 1973). At the time of leaf-fall

or when they are torn off, leaching causes further loss of or-
ganics., In this process, nitrogen losses are greater than car-
bon losses (Harrison and Mann, 1973). The mean C/N ratio was
similar to that found by Gorsline and Stewart (1962) in sedi-~
ments of San Quintin Bay associated with grass flats areas.
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