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ABSTRACT

The Kelp Inventory Method (KIM-1)) developed by Foreman (1975)
was used to estimate standing crop biomass of two canopy forming
kelps from Goschen Island to the Tree Nob Group. Results indicated
that 79,170 tonnes of pure Nereocystis luetkeana, 2,563 tonnes of

pure Macrocystis integrifolia and 687 tonnes of kelp in mixed stands

were available at mean water level in the major beds of this region.
Total bed surface area was estimated to be 1,740 hectares. Six
charts were drafted showing the position, extent, species, and
density classification of every discernable kelp bed for each of
three geographic subdivisions: Goschen and Porcher Islands, Prescott
and Stephens Islands, and the Tree Nob Group. For management
purposes, all inventoried coastlines were divided into permanent,
numbered, kilometer wide blocks. A previous survey undertaken by the
B.C. Research Council in 1946 is compared with the 1976 survey.
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INTRODUCTION

Nereocystis luetkeana (Mertens) Postels and Ruprecht and

Macrocystis integrifolia Bory form beds along extensive portions of
the British Columbia coast. Beginning in 1975 the Marine Plants

Section of the Marine Resources Branch undertook a program to locate
and quantify the standing crop of these economically important kelps
using the inventory method (KIM-1) developed by Foreman (1975). Five
areas were surveyed in August and September, 1976; this report on the
kelp stocks from Goschen, Porcher, Prescott, and Stephen Islands and
the Tree Nob Group is the fourth of the series (Field et al, 1977;
Field and Clark, 1978; Coon et al, 1979) resulting from that effort.
Henceforth in this report we will refer to this group of islands as
the Porcher Group.

Accurate and comprehensive data on the standing crop of kelp in
British Columbia provide a basis for allocating these resources
through Ticencing and for establishing area specific harvest quotas.
Because kelp beds are important to other marine species, there are a
growing number of other users of kelp inventory data, including those
preparing environmental impact statements for major coastal
developments. Inventory charts will also be of value to those
conducting surveys of herring spawn, abalone and sea urchins (Coon,
1977).

Cameron (1916) was the first to report extensive kelp beds in
certain portions of the Porcher Group and the B.C. Research Council
(Anon., 1948) inventoried some of this region in 1946. In a later
section we compare the results of the 1976 assessment with those
obtained in 1946, where the areas covered by these two surveys
overlap.
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METHODS

The standing crop of Nereocystis and Macrocystis was estimated
by the Kelp Inventory Method (KIM-1) developed by Foreman (1975).
Modifications of this method as stated by Coon et al (1977) and Field
et al (1977) were used in this study. On September 11 and 18, 1976
the Air Survey Branch, Ministry of Provincial Secretary and Travel

Industry obtained black and white infrared aerial photography of the
survey area. Photographic coverage was made along the prescribed
flight lines illustrated in Figure 1.

Briefly, the KIM-1 technique involves obtaining 24 cm format
black and white infrared (IR) aerial photography of the kelp bed and
shoreline in the desired region. These black and white IR negatives
are used to prepare charts of the coastline and the offshore kelp
beds. On these charts the survey area is divided into 1 km wide
statistical blocks. Bed areas for each of six bed types listed below
are determined directly from the photographs with the aid of a
microscope. Field crews obtain samples of kelp from the area for
mean weight per plant (Nereocystis) or frond (Macrocystis)
determination, near the time that the beds are photographed. The
total available kelp per block is determined by multiplying the mean
weight per plant/frond values by the observed plant/frond densities
and multiplying this product by the observed bed areas. The KIM-1
technique identifies six bed types on the basis of:

a) species - Macrocystis or Nereocystis
b) stand purity - pure bed or mixed (42% Nereocystis and 58%

Macrocystis; Foreman, 1975)
c) plant or frond density - low (less than 10 plants/fronds
per 10 m2) or high (greater than
10 plants/fronds per 10 mz).



The vertical distribution of kelp biomass in the water column
was determined for the study area on Auqust 24 and 25, 1976. These
samples also provide representative plant/frond length distributions
for kelp in the survey area. Random samples of 25-30 Nereocystis
plants and 25-30 Macrocystis fronds were gathered at four stations
for each genus (Figure 1) in areas selected to be representative of
and proportional to the bed depth ranges and exposure environments in
the survey area. These plants were cut into 1 m sections and the
weight of each section was recorded. It was noted that Nereocystis
in Chatham Sound were smaller, had fewer laminae and did not grow as
deep as plants in the more exposed portions of the inventory area.
Therefore plant biomass was determined separately for "exposed" and
"sheltered" plants, and data for the "sheltered" morphology were used
in calculations involving Blocks 87 - 102.

Certain areas were photographed when the tide was 1 or 2 m
higher than the optimal level (MWL + 0.6 m) as outlined by Foreman
(1975). This resulted in a lower density of plants or fronds on the
photographs than would be seen at MWL. A correction procedure for
this is given in Coon et al (1979). This procedure permits the
calculation of the plant/frond density at MWL by multiplying the
adjusted mean biomass per plant/frond factors given in Table 1 by the
plant/frond density recorded from the photographs.

A1l water depth and tide level calculations were based on values
obtained from computer-drawn daily tide curves for Qlawdzeet
Anchorage (Blocks 76; 84-97; 106-125) and Refuge Bay (Blocks 1-60;:
98-102) obtained from the Federal Department of Fisheries and

Oceans.
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RESULTS

Charts A through F (Appendix) illustrate the disposition of kelp
resources by bed type in the Porcher Group. It will be noted from
these charts and Figure 1 that certain portions of the coastline are
not represented. This is due either to incomplete photographic
coverage or the absence of detectable kelp. However, sufficient
space and block numbers have been reserved for these unsurveyed areas
should the need arise for their inclusion in a later inventory.

Table 1. Mean biomass per plant or frond (kg) factors used to
calculate biomass estimates at MWL for Goschen Island to
the Tree Nob Group (see text).

Species Photography at Block Nos. (incl.) X Biomass/
plant (kg)
Nereocystis MWL 76, 84-86, 106-125 5.199
(exposed) +1m 1-60 7.444
+2m 64-75, 77-83 10.239
Nereocystis MWL 87-97 3.239
(sheltered) +1m 98-102 4,342
Macrocystis MWL 76, 84-97, 106-125 1.439
+1m 1-60, 98-102 1.757
+2m 64-75, 77-83 1.916
Mixed MWL 76, 84-97, 106-125 3.018
+1m 1-60, 98-102 3.939

+2m 64-75, 77-83 4.828




A summary of the field determined biomass data collected on
August 24-25, 1976 is given in Table 2. This table gives vertical
distribution of kelp biomass in 1 m increments above and below MWL
for both "exposed" and "sheltered" pure Nereocystis populations as
well as for pure Macrocystis and mixed Macrocystis/Nereocystis

populations. See Field and Clark (1978, page 5) for a description of
the station location and method used in calculating mean biomass per
plant data for the "sheltered" populations.

Tables 3-5 present estimates of bed areas, kelp density and kelp
biomass available at MWL, by bed type, for each block as follows:

a) Table 3 - Blocks 1-47, Goschen and Porcher Island.
b) Table 4 - Blocks 48-102; Prescott and Stephens Island.
c) Table 5 - Blocks 106-125; The Tree Nob Group.

Tables 6, 7 and 8 summarize the bed area and bjomass estimates
in these tables by bed type, by percent composition of biomass, and
by percent composition of bed area for each bed type in each
geograhical subdivision, respectively. A total of 82,420 metric tons
of kelp were estimated to be available at MWL along the surveyed
coastline, with Goschen Island and Porcher Island having the most
(59,689 tonnes) and Prescott and Stephens Island the Teast
(8,230)(Table 6). The majority (79,170 tonnes, or 96.06%) of the
kelp biomass occurred as pure stands of Nereocystis, with 55.58% in
low density beds and 40.48% in high desity beds (Table 7). The
densest beds were located at Goschen and Porcher Islands. Figure 2
shows both dense Nereocystis and Macrocystis beds near Cape George on

the Porcher Peninsula. "Sheltered" Nereocystis, characteristics of
the plants in Chatham Sound, weighed just over half as much as the
"exposed" plants which were characteristic of the other regions in
the inventory area (Table 2). Pure stands of Macrocystis were
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estimated to contain 2,563 tonnes (3.11% of the standing crop at
MWL), most of which occurred along the west coast of Porcher Island.
Stands of pure Nereocystis comprised 81.67% of the total bed surface
area (Table 8), indicating that Nereocystis beds were somewhat denser
than Macrocystis beds.

Factors for estimating biomass at selected cutting levels other
than MWL are presented in Table 9. By multiplying these factors
times the biomass at MWL, the amount of kelp available at other tide
heights can be obtained. Estimates of Nereocystis and Macrocystis

standing crops at the different depth levels are given in Table 10
for the entire survey area. We estimated the total standing crop for
all of the surveyed area in September, 1976 to be 113,436 tonnes.
This was thought to be a somewhat conservative estimate primarily
because of incomplete photographic coverage, and, very secondly, to
inevitable losses of kelp laminae during field sampling procedures
which result in under-estimation of mean biomass per plant/frond.



*BTNSUTUUSJ I8ydiod 2y3 uo 231099 ade) Jo jsam
-yjaou AT9leTpoumT po3enlIs.sT juswkequws STYL '9/6T €Isndny zT ¥00Tq ur (W) peq
sT3sho0I0BPN @Suap B JOo 210ysyjo BuTAT (N) poq sr3sfioosisN 2SUSp B JO DIBSOWOlOoyg °7 2iIn8Tg




EELCELT I ]

(d7oy
FuTuTeIN0D §x001q asoy: ATuo Hupleasar Lq paupriqo) sy =

»
(Fauuol >7119m) sswwolg = §
(seiwiday) saiy = ¥

(spuol) 1o sjuerd jo ‘ou) AIfSued = @

£ [ =

9 98E'T 6°9¢ $°e9 66y [0 § 0oLzl 6EE 8’6 e L1414 1 €781 £y Lrzenot 6°Z2  1'9 LI €T89%°f  £°9EE €66 "L PUOLE'ET 9 IRY &2y (31 1°69L5 suray
689765 811 (1 £ s [11 et v BLL 0ET ottot 952 £19'oz £y9 sTEI0L
958y [t 8 ¢ _ L8y 0Ty 988’01  06E°Z | [ 8L w8 09€°0 osz 1t " 60% ooy s0°01 (11 Ly
9°609 9 12 9wy 0T°w L2970T  06L°Z 0°59% 99°2S 14701 0L0*¢L 9y
0°9tL (78 [ 1 £ e’ 09E° YT 0E8'T 6°THT BS 8 01L'T oSz Tl L a8 149 97709 L59°8 oot's 11}
5005 80721 oy my 628°0 [£3: M54 ST 96% LAk i oYzt 0ce's had
-tz 2’9 <0 'S ¥ 0 ogR'z e 5t ot o sz T Lir4i14 any zoLs 096°S (3]
6 ENE v5°6 | 50T 00°S "ot [114: 454 e 8818 o010 sz It 34+ 4 oz ey T9E7L ove's 4]
€7681 e | _ 91T €07E8 0%z"0 osz'tt gl BT WY orT'E 0v6*s w
17249 09761 ” Lo ] Ty EE6°0 ot L7686 89°E8 6171 [lrAR 84 0789 Lagrd LT3 099°¢ oy
et 1 ] [ T a8 ] £ ] ot €
19z 09°¢ 9wy 66<°C  OTL'Z 8¢
9°0t w9 9" 0L 8Ly BZv 9 otL'e i
voz %y ?°0T ISV o5y o08s't 9€
9y (314 ey ey TEO°T 0692 33
9 0L 9 ET 1358 815°0 085°2 e LYAE4 ] o088 0 0sz*11 9" 95T 19°0S BZO'S 0ogte k41
6°E6E (06 H 9T 9ay £9c°0 08¢ 19z owrie Te0 (11748 8 799¢ 09" ey 86E°8 098°¢ 13
[ 31+ 8E°9 (361 LSt 95T 0 0168 1'z 3] (9%°0  08S‘Z 67052 £9'Ey weg 0985 .
Lag4v:] 90'€1 | 18 4 g ] (A0 (11354 5667 18°€8 096°% osz'tt 87162 w6 6% 79675 o1L9 1€
6°8%5 €o° vt (A T Z9T°C 08s'z | §'6e 87" e L9v°0 0sz'tr | orsey 1€y 02y o1 ogL'e ot
£o¢1s weezt 6L o1 0T 08L°0 0s5*z T st 657°0 08T | 769 T5°E8 628°0 0sz* I | 0egy £L°T zerTor o19°s 62
9 1492 (1324 | 901 €z ot o%o° T 08s°z i oy 6S°y 188°0 085z et Y6 €8 L LIt oSz 1t BTETT E6°6% 182°2 orL'e -4
8ene 6’8 €T eTor outT 0se'z &0 sg'or oo O16's | v usty 0L 0eS'T | ROV 98B 96ZT  OSZNL | Itz Tetey 1Sy ouz's z
vETS'T oz "0 8BS L %00 085'T v 600T Lo TLote 056" %1 9°ETS 769y [4luned 0s2'9 4
671201 1571 0%z (0701 S8ETT 056'z X1 68° L1 999° % 06101 T80T 0%°6 BOS'TT  OSE'S | $°995 ST° 001 169°¢ o9v'er | 2'ecz 95°Z€ 196 ¢ o'y w
£ 0%0° T Lotow L4 60701 158°2 0ss'z z°10z 59°ST 958° 71 0T6'8 8°69 16 (24001 0st's LAl £z* 001 1L 09%'ET €1 16Y L6"EC €9v° o1 09s'y 1z
676081 0z'99 €9 8 6% £t 0 0oL ET 6°8T 69°S BIE'C 09v°1 fast ) T6° LT 69L°% 06101 LAt B £ 0 1 fALN ] 2<% SN A 4 £6°66 "'t 09%'€1 #6991 00" 0t 686°BY ogoty 0z
v 66 i€ 681 697 grE € 0ot . 6Lty ZEU101 LIt ote el | 9706 A3 69562 02y 61
OLE BotE o'z it wZ0 068°T I R ] 1629 0s9°21 9 66§ DU 050'€ | ETSSTT OUTOT  SOV'TT  OT9'ET | 9°8sh 1z 00 (113841 00%'s 81
7609y st | L 28441 98 9%e Il ooz'z T°v8t 575t 6%2°81 098°8 1384 'S weo 0S0*E | 0'6I%E 66°SCT ST 0Lz’ 97061 0% 9€ et osg"y [44
S o7zt 8oL | #4086 o0t A CTAS ] 068°T 0791 ZLtet 60L°® [T vy SE'S com'e 0%0°c TELET 55706 001" 41 oLzt §Z091 0s°Ty (24 .08-11 orets 91
Cirote 18°2L 789 9z1 o%e's ovz'e 9°091 9861 L8078 00€° 1T £'e9 oS 9MLTTIT 0L0°E L6651 EAg 1) ¥Z679T 004°ZT L3148 19°9¢ o [ 114
1°£00°€ 2'zs ez 0821 061 omze 165 1970z 26577 05911 67T O%'S QIC°C  0£0'C | €°STST  ev'SZT  TLETTT 09Z°LT | 9IBET  06°T% 0L6°2 0€9°¢C st
676£0"9 ZL6S 828 08°ZT  S56°T onz'E L3 €€ 02 £9€°0 089°TT | $°0T  SE°S 0L6°T  DLO'E | £'C91S  BS'TWT  O%ET9L  OZ0'6T | 6°8EE L9y 260°81 0€z'9 31
P oty 0 LE 9L°Z1  E06°T  O%ZE 1661 00761 teror  ozg'or | 00z oot VST 091'9 | 0°1E8Z  wyTIT  CTEYT 099%ST | Tty 09°9%y  S98°n 09z'9 ot
e o1 | o o 760°0  0S1'v | £79SS 96'€01  T6E'S 06t | svee 199y zesto 09z'9 1
L T (13847 T oot w0T°0  091°9 | 6°9E0T  9°EO1  S0OTOT  OZ6ET | vOwyT  BLisw L99°1% 0519 or
1UES1'T $9°9¢ 17958 6701 TL6L 005' YT o zoet CE sy 6TL°8T 0609 &
9'E80°T e LE 7159 50716 R 4181 oEz'en zreent £g 9n 985°0E 0629 8
9 ETL T 16°2€ 0°5E6 Lot 98 ore YT 9 BLL N"TE 01z oze'y L
N RITE b By L7 0%91 16907 L1Isg1] 09t 0T L7BEST 1Ty et 0909 9
9020 1 00° 92 07 LET 6" £OT 6921 005* %1 9°tes [ 18814 BZL W o8y <
e Ly | 84¢ BL'LOT  BISO 00s'eT | visor 1856 661" 008*y "
9 81z ey T f1:301 652°0 0919 7901 Lo’gor $86°0 005 91 77 60T BL°SE BSO°E 008"y £
40Tz 9185 | 9708 00°0S  (09°T  0OL'TU | 6°CR STl wESTy owT'e 06ET  Lv0z  T6L'9 0§9°IT 0°EC 0801 850°T  09T'9 | £'€OBT  WEBTT  TvETST  O006'ST | vtoe01  zO'fY  o0@R'vZ  ORL'S z
11zt o 6n £7 1281 v8°L01 $E0T ST 06% %1 B E6ST Ly oL et 0ET'Y 1
g teaop | voqeaes | g wu/gx ¥ vujax [ /e v o /ax 8 =y g v /o Ll oy v ey /ax Ll v fgx ¥ ax 8 /g% v Wz | xe0Tg
T — \
A37sUap Y¥IY - POXTR &rsuap moT - PAXTH A3Tsusp yBTY - sTISAI0IoTN Aaysusp a0y — srashooioen A37susp y#ry - srasAccedoN £3780sp MO - sTIsAcomIEN

‘g pPue y SjJdeY) 33S °9/61 ‘Jaqualdag “SPuB|S] J3YDJO4 pue UIYDS0Y
4O S3SPOD 3S9M 3yl JOJ SSewolq pue eade “A3Lsusp paq d|ay JO sajewllsy  *E 2|qel



aaraay = W
(4193 Buguivaves sA501q 3504 AQuo HuTHEIanr Aq PRUTEIEO) UNIK = X
(sauuca 37330m) sEwEOlg = §

(sasviomu) wary - ¥

(spunij 18 sjuwpd jo ‘ou) Ayysuag = g

i3 =

Yo wi oy s s orute'e o e 0 0061 for €% 81 P S S e a0 bugt'el i'ent [T ot CRTTE
OET'H oat i 4 ot il anr " et a1 7Ly ar sTeioL
T Ll 1ert teree (78] 026731 210 UfE %eE 201
vath svd IR s 050 o076t 133 156 1R 101
£°T8 60°1 _ e vy 8150 0Z6* 91 1767 T8ee 04570 001
6t 59 18t e 0o 66
i L3 69 08799 w010 0z6' 9T 576 §TUEE 6171 56
i el vt 60's 29'0 0ss°c (R4 ey 250'0 o0z6"»1 €68 TR 16
i Bt ot s natn [ ¥z a6y 2500 0z6'v1 0zt o0°sz  mE'D %
6t oot st et ots'n oty W w0 250°0 061'8 ot @y o 055t st argr 960 o261 ez 1w oo 56
bl 08T o L8] wro 061*8 a0 (131 %01°0 14 T e e oz6' 91 6y R 6961 6
Likd &t L3¢ W we'o 06T'E T 00§ BSZTD 0ss'L L34 a8y 970 ozeteT 909 LR 9%NT o6
-3 ] 697 stae 816°0 oz6's1 a'50 saer 6Lz =
re Sh a0 £5°¢ 010 oss 't teo0 e o o761 o 05 9ee0 1
L _ €©“1 (L5 w01°0 061'8 90 (1329 wrn osc'e Wil LERY 65T°0 02691 or 1057 678°0 06
e o 00°s 5270 056t 23 ey w0170 oz6* 41 8762 8% ZE0TT o
sz 26 60°¢1 siva [ o8 0 18T os5'c Toe e w0 0z6 "1 s oy 2667c L
hid 970 w Tt 75070 0618 3¢ creg 5H0°1 bes e 9z forey 50%0 026 v1 aeet venz 28 @
biic ez 00°¢ atco o0s6°c ] a6 it oze'st as ocee et o
Lhlads §°68 29°8% %9'0 orz'1t 6z Twse wet @
v | 1y LI ot L]
-.-n [ LR wzL RBO'L ]
16w . 1 ozt e 0s0't m
yias w65 L 67RO 0s0*L ]
L] 9ot mewe o o0t o8
s v seie wmit s0°t 6
¢ vz §6°4TT 't az'n 898 sz ogzeTr 050"t [
A 9°ce ORI [ 7
o &0t o gerto o9s'e 0
otéer 0621 55w 896°1 otv'e 13
010 vz 22°901 #5770 o501 vz t'ss  ST6°% 09r's "
ot s 1o 827401 ots'0 osy'or §eees w78 BEER onr'e i
L8 st 28801 w0zo asy'ot zee0E 06°55  g6v'C aam's e
e 06 290me (oot ore's 1w
L o 6790 TS eta ote's (13
ki 20t 18°¢ ey 020 '¢ 67062 wres  RI0°S ote's 6
i 5718 SEURE B6C°T orete a9
E. 07y 88 see'o ore's 59
A L3¢+ z8'801 o ogy'or Loz zy°9% ST6°Y ore's (1]
£z L 8079 657°0 0ge*t v ovs 8L 010'c S't6t W et o86'S 09
ol o1 seog 9871 oco's = ne 010 a0t et 00'zs  oen't oRe'e 6
b vl €9 sy E 4 oeo'e o1t sttt £0s°1 osw'or et o0'zs fos't oRa's B
B 26z Bee s ozo'e L0z w08 T66°C ogste I
L 60 sret weon ot's (13 66 908" € o0t 9
£ oy e 628°0 oez'c 5
L zont (783 BT ocr's 3
Ll vz L] z9e70 059"t 184 {72 59671 nce's (53] Bess  wnez ar'e w
5 ot s #1570 oezs 681z s anes 't s
ogT 2] o6 a0 o61'e g2 s 166°¢ oLzt ceh wes et ore't 1
i e "wee 66Ty 099'c L1 05" Ee tozo 0BY“ZT LT 19788 11 904 o't o5
S e s %6271 099'% 206 19°ze %670 D6n“TT seout e esett aer's o
i ez es oz o6v*z1 o0rsz e sy orr'y "
s g Ll mi/ex M bl " u/ux v wu/gx 0 X v wax % i v e N s v . N y/ax v mifax o

Aawuap iy paegy

A11muap noy - paxiy

Avpsusp uSpy - srIEAs0IomN

AT1NUap Aoy - FrIBA0IOEN

A1ymuap yiyy -

sTinhsoazan

Aipsuap oL - #738A200138

a

pue 5 sjJey) asg

suaydajS pue 3302S3Jd JOJ SSRWOLG Pue eaJe paq

*9/61 ‘J3qualdag ‘spue|s]
‘A3Lsuap d|a3y Jo sajewlls]

‘v °lqel



o §2 =

a1uIdap =

(d7ay SujuiEaucd S3RI0Tq ATOYI ATuc RupSeaane Aq paujelqo) uway =

(sauuol 2j139w) SEPEOLE = §
(s0awinay) waiy = ¥
(spuoaj 10 sauerd jo -ou) Aagsuag = @
1] <81 1 £ 00 07085t y611 £ 09 0z 0855 11 v €29 AN 89T 0'zRi'y  sureR
005 ' %1 oE ; o 050°2 - aon'zT st sTeI01
8L €5 1592 aw6s  BSYY A4 8¢ 0°0TTT  Z6°9C  £90°0E  00T'Y szt
srevt 8L7¢ 1Uer 1Z°8% 6520 01z* 11 LR :14¢ €796 SIS 000*¢ L141
01zt 19 0°122 Z8°SE 69779 068°9 7
ootz 279 2'9 66765 w010 01z'T1 87E0T w0°CE 69179 0sg*9 (44
»UEEvt 08°€E LO1EE (3 &1 G08°C 08601 L7TOTL 9€°6E w66"LZ  OLS"L 1t
09701 L4 6982 80°:5  920°S o86*01 1651 T0°Ty  LOS'BT  O6B°L ozt
€48 80°2T 081 c0'es  z9TE 08601 67909 LL°SE TT6TBT  088°9 611
»ye9 66791 9 1Y 06°'95  TEL°D 08601 8°Z8S £9'9¢  £98°ST  OL0°L 811
895z av'e £y 10°¢s 6780 086°0T S 602 6170 TS9°S owT'e L
§°26 65z 526 6146 BEY'L ovT'L 91T
[ £8°0 L170E 66°9¢ 67870 onT't (381
92s11 sosz 8622 15779 TWLE 0gg' 11 87726 96°LC  EIE'WT  00£'L vt
i 881 60 57s §51°0  0ss°t 1861 g9 19 wlz 088° 11 0°¢99  w0°Cy  BYr'ST  O0BZ'E 30
01821 £eoet 0501 SE'se L0971 009*21 0°9LIT  L0°LE 9TLTE OET'L z1t
L°628 €0z '8 6069 96271 009°71 0"snt <6786 6ZI'6T  06Y'L T
z'zen 66" <16 1v°59  66E°T 00971 £70vIT  96°€C  T6STEE  DES'9 oTt
wHL e €1 00°¢ 652°0  0SS'E »°01 90749  SST°0 009°Z1 L9 6579 6E870Z  090'L 60T
67zo0t ez w"SL (1°8s 96271 01Z*11 S 126 9£°cE  1€7°97  008'9 80T
£7L88 88°y1 (2l ¢4 ze'8s €960 o1z 11 0°9c¢ £6°9f  STS"HT  0OT'L £01
zrerg weet §7 6L 79°8¢  %L9°0 01Z°TT sty 1v79C  790°CT  000°( 901
ATmel | vieel | @ ewEx v oey/ex | @ ey/ex v wyjox | 8 eg/Ex v wujax . wy/ax v /0% € i ¥ I i N/ ¥ o, | wen

Lapsuap yipy - paxyy A1T8U3D MO] - PaXTH Aapsuap Sy - srIshooioEy K11suap mo[ - Sr3IsAo0ioTW

faysusp 4By - srishooaran

Aaysuap no1 - sTISAzoareN

*3 3JRY) ¥1S  "9/6T ‘Jaqualdas
‘dnoJy qoN 23J4)] 2y3 JO) SSPUWOLQ pue eade paq “A3Lsuap d|ay Jo sajewlls]

"G @lqel



Table 6: Summary of biomass and kelp bed area estimates;

L - .

by

geographical subdivision and bed type, for the Goschen

Island to Tree Nob Group area, September 1976.

Estimates

are biomass at MWL +0.6 m and not total standing crop.

Biomass Area
Geographical area Blocks (tonnes) (hectares)
Low Density Nereocystis
Goschen & Porcher Is. 1-47 26,613 643
Prescott & Stephens Is. 48-102 6,729 127
Tree Nob Group 106-125 12,468 335
High Density Nereocystis
Goschen & Porcher Is. 1-47 30,106 266
Prescott & Stephens Is. 48-102 1,224 16
Tree Nob Group 106-125 2,030 34
Low Density Macrocystis
Goschen & Porcher Is. 1-47 779 130
Prescott & Stephens Is. 48-102 246 44
Tree Nob Group 106-125 2 0
High Density Macrocystis
Goschen & Porcher Is. 1-47 1,522 84
Prescott & Stephens Is. 48-102 14 1
Tree Nob Group 106-125 nil nil
Low Density Mixed
Goschen & Porcher Is. 1-47 543 55
Prescott & Stephens Is. 48-102 17 2
Tree Nob Group 106-125 nil nil
High Density Mixed
Goschen & Porcher Is. 1-47 127 3
Prescott & Stephens Is. 48-102 nil nil
Tree Nob Group 106-125 nil nil
Totals
Goschen & Porcher Is. 1-47 59,689 1,182
Prescott & Stephens Is. 48-102 8,230 189
Tree Nob Group 106-125 14,500 370
Grand Totals 1-125 82,420 1,741
Totals by Species
Nereocystis 1-125 79,170 1,421
Macrocystis 1-125 2,563 259
Mixed 1-125 687 60
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Table 7: Estimated percent composition by bed type of the kelp
biomass in each of the three geographic subdivisions in the
1976 survey area. The last column gives percent
composition of biomass available at MWL for the three areas

combined.
Goschen/ Prescott/ Tree Nob

Bed type Porcher Stephens Group Combined
Nereocystis

- low density 44,59 81.76 85.99 55.58

- high density 50.44 14.87 14.00 40.48
Macrocystis

- lTow density 1.31 2.99 0.01 1.25

- high density 2455 0.17 nil 1.86
Mixed

- low density 0.91 0.21 nil 0.68

- high density 0.21 nil nil 0.15

Table 8: Estimated percent composition by bed type of the bed
surface area in each of the three geographic subdivisions
in the 1976 survey area. The last column gives the percent
composition of total bed area for the three areas
combined.

Goschen/ Prescott/ Tree Nob

Bed type Porcher Stephens Group Combined
Nereocystis

- low density 54.45 66.84 90.69 63.51

- high density 22,52 8.42 9.20 18.16
Macrocystis

- low density 11.01 23.16 0.11 10.00

- high density il 0.53 nil 4.89
Mi xed

- low density 4,66 1.05 nil 3.28

- high density 0.25 nil nil 0.17
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Table 10: Total kelp biomass at selected depth levels for the
Goschen Island to Tree Nob Group area in September 1976.

Depth

L?;§1 Nereocystis* Macrocystis Mixed Total
+6 9,382 205 124 9,711
+5 10,171 384 192 10,747
+4 16,458 641 227 17,326
+3 26,682 974 337 27,993
+2 42,510 1,435 419 44,364
+1 56,225 1,948 522 58,695
MWL 79,190 2,563 687 82,420
-1 89,495 3,101 804 93,400
-2 96,582 3,614 921 101,117
-3 102,074 4,126 1,024 107,224
-4 104,430 4,613 1,092 110,135
-5 105,222 5,047 1,189 111,458
-6 106,785 5,408 1,243 113,436

*The combined biomass and density for sheltered Nereocystis (Table 9)
were used to determine biomass in Blocks 87 through 102.
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methods. Density of Nereocystis was determined from a small, but
undefined, number of "representative" plant counts within 100 ft2
plots. Average weight per plant of Nereocystis, which was determined
"periodically" throughout the survey area by weighing plants cut

6-8 ft below the seasurface, was multiplied by the density to obtain
the biomass per unit area. Plant density and biomass per unit area
for Macrocystis were estimated by cutting a 100 ft2 plot. Biomass
per unit area was then multiplied by bed area estimates to estimate
total harvestable biomass in each subdivision of the survey area.

With an error of only +8%, the most accurate procedure of the
KIM-1 technique is the determination of bed area from aerial
photographs. The determination of density directly from these
photographs also has estimated errors (Foreman, 1975). The
determination of the vertical distribution of biomass in the water
column is the most subjective and probably the least well sampled
parameter. Even so, Coon et al (1977) determined that the sampling
procedure used produces a truly representative mean biomass per
plant/frond estimate. Because of these factors we believe that the
KIM-1 method is the most accurate kelp inventory technique available,
and we recommend that the estimates of kelp biomass produced with
this technique be relied on in making quota allocations in this
survey area. We refer the reader to a more thorough discussion and
comparison of these two inventory procedures given in Field and Clark
(1978).
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